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EXPERIMENT STATION RECORD. 

VoL. XXXIII. July, 191.'). No. 1. 


Under the plan adopted by the last Congress for the reorganization 
of the Federal Department of Agriculture, the States Eelations 
Service was formally established by Secretary Houston, and began 
its activities with the new fiscal year on July 1, 1915. The new 
organization developed upon the foundation of the Office of Experi¬ 
ment Stations, which it will include. In addition the cooperative 
demonstration work of the Department has been transferred from 
the Bureau of Plant Industry and joined with the extension work 
of the States. 

The functions assigned to the new Service arc first of all, as the 
name implies, to represent the Secretary of A gricviilture in his relations 
with the "state agricultural colleges and experiment stations under 
the Morrill, Hat'di, Adams, and Smitli-Lever Acts and acts supple¬ 
mentary thereto. In addition, the Sei'vice is to carry on the activities 
authorized by Congress for farmers’ cooperative demonstration work, 
investigations relating to agricultnral schools, farmers’ institutes, 
the relative utility and economy of agricultural products used for 
food, clothing, and other uses in the home, and the maintenance of 
agricultural experiment stations in Alaska, Hawaii, Porto' Eico, and 
Guam, and such.other matters as the Secretary of Agriculture may 
designate from time to time. 

To carry on these various lines of work the Service will comprise 
the following offices: (1) The Office of the Director of the Service, 
which Incbides tlie general work and administration of the Sein'^ice; 
(2) the Office of Experiment Stations, including the relations with' 
the State and insular exiieriment stations, publication of Exiierimeiit 
Station Record, etc.; (‘1) the Office of Extension Work in tlie South, 
including the iaiMiiers’ (^opi>erative demonstration work and the 
Smith-Lever agricultural extension, work in fifteen Southern States; 

(4) the Office of Extension Work in tlie Nortli and West, including 
the demonstration and extension work in the remaining States; and 

(5) The Office of Home Economics, including investigations relative 
to foods, clothing, and household equipment and management. 

The Yfotk of the Service relating to agricultural instruction is 
to be under the immediate attention of the Director, as is, also that 
relating to farmers’ institutes and similar- organizations, the latter 
being con(lu(*ted in close coopera|ion with the offices of extension 
work The Service will thus havtljurisdiction over matters relating 
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to. all the extension work of the Deixartmcnt, and those coiiiiectecl 
with the adiiiiiiistnition of the Smith-Lexer Act; 

With the exception of the addition of the fariiiei's^ cooi‘)erati\’'e 
ileiiionstration work which, as is well known, lias a;riseii in tlie 
Biireiiii of Plant Industry, and the separation of the irrigation and 
drainiige iiivestigatiojis by transfer to the newdy expanded Oflice of 
Public Eoads and Rural Engineering, most of the duties of tlie 
Service are those wdiich have been previously concliicte<I liy 
Office of Experiment Stations. The reorganization invoPx^s no 
rarlical alterations in personnel or policy except as stated, and the 
Office of Experiment Stations remains as an integiail part of the new 
and larger organization. Tlie history of this oflice is coincident ivitli 
that of the experiment station s^^stem in this country, and ii brief re¬ 
view of its development and activities through a period of neiirly 
twenty-seven years seems opportune at the present juncture. 

The Office of Experiment Stations was organized in 1888 by tlie 
late TIoii. Norman J. Colman, then Commissioner of Agriciiltin'e. 
It "was established primarily as the agency of tlie Department in 
carrying out the provisions of the Hatch Act of 1887, especially Sec¬ 
tion 3 of that Act w^hich p^rovides, in addition to other reqnii*ements, 
that it shall be the duty of the Commissioner of Agriculture witli 
]''eference to the new?' stations “to indicate from time to time such 
lines of inquiry as to him shall seem most important; and, in gtui- 
eral, to furnish such advice and assistance as will best promote the 
purpose of this act.” Specific provisioxi wuis made for tliis work in 
the appropriation act approved July 18, 1888, in whicli $10,000 was 
appropriated for the purposes enumerated in the above section, and 
also “to compile, edit, and publish such of the results of llic experi¬ 
ments made under Section 2 of said Act by said experiment sta-tions 
ns lie may deem, necessary.” 

' Even licfore the passage of the Hatch Act had estalilished tlie prin¬ 
ciple of federal aid to the States for agricultiuail researdi, tlie need 
of a central dealing house which would aid in joining the separate 
agiicultural colleges into a single w^ell-united system had been fore¬ 
seen by the Commissioners of Agriculture and many of the institu¬ 
tions themselves., The matter had been under consideration at the 
special conventions of the agricultural colleges and other agricul¬ 
tural wmrkers held by the Dejiaitment in 1872, and suliKsequently 
those in 1882 and 1883. At the convention of 1885, called specifically 
to consider the establishment of closer relations betw^een the Depart¬ 
ment and other a,griciiltural institutions, a resolution wuis adopted 
recommending the creation' of a bureau or division in this Depart¬ 
ment which should be the special mediunnof intercommunication 
and exchange between the Department and the various institutions 
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represented. In advocacy of such an agency Commissioner Colinaii 
said in his annual report for 188"): 

" “For inaii}^ years it luis become more and more apparent tliat one 
great need of the agaacultural interests of the United States is a 
lietter understandiiig and a more intimate relatioii between the sev¬ 
eral agricultural colleges and exx)eriment stations^ and a more practi¬ 
cal coof)eration between these institutions and, the Department of 
Agriciiltiire.. These agricultural colleges were seAmrally endowed 
by one and the same act of Congress. The}^ are now sei)arately 
carrying on experiments at an expense of time and means, and yet 
without any central head through which to report and compare results 
with each other. ... • 

“ Believing that the Department of Agriculture can, if Avisely con¬ 
ducted, become a vitalizing center for a more general cooperatAe 
effort for the promotion of agricultural science, and that the various 
state experiment stations should be encouraged by the most cordial 
cooperation on the part of this branch of the National Government, 
I have endeavored, Avith my very limited means and force, to organ¬ 
ize a branch in this Department to take charge of tlie returns from 
these colleges and stations, and to collate and distribute the infer- 
Illation obtained for the benefit of all interested iiarties. I am ha|)py 
to say that the institutions alluded to Avarmly a|iprovc of this plan, 
and are aiding me Avith their suggestions and cooperation.” 

The Hatch Act passed March 2,1887, but did not become operative 
until the folloAving year, Avhen the apiiropriatioii under it Avas made. 

A definite organization for the now Office was effected October 1, 
1888. On this date Prof. W. O. AtAvater, avIio had been <yue of tlie 
leading axlvocates of a national system of experiment stations, began 
his duties as director, retaining as Avell the directorship of the Con¬ 
necticut Htorrs Station and his profesvsorship in chemistry in Wes¬ 
leyan University. Dr. A. W. IlarriKS, noAv president of Nortlrwestei'n 
ITiiiA-ersity, became assistant director of the Office, and. Avitli one 
clerical assistant completed its initial oJ‘ganization. 

The general i;)olicy of the Office and many of the lines of its future 
work were mapped out to a hirge extent by Pxnfessor Atwater, and in 
considerable measure have been adhered to in sul^sequent years. 
Some of its proposed principal functions were outlined in the report 
of Commissioner Colman for 1888, as follows: 

“The most immediately pressing need seems to be that of a clear¬ 
ing house and an exchange for the stations. The stations are Avidely 
separated; they need to know more about each otherls work; they 
need each otherls help, especially that which comes from the inter¬ 
change of experience. Much is gained by the proper distribution of 
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work mid l\y cooperation where that is feasible. As a clearing house 
this Office can facilitate intercomiwinicatioii between the stations-, 
collate the results of their work, and facilitate its most a(lvantageoti>s 
coordination It can serve as an exchange or distribiitiiig point for 
information in two ways, negotiating between the stations and tlie 
agricultural public on the one side and between the stations and tlio 
world of science on the other, 

“ One of the means by which this Department can mediate l)etweeE 
the stations and the agricultural public is the issuing of a series of 
farmers’ bulletins, which should collate the results of station work 
bearing upon special topics, and the teachings of other researdi, and 
put the wdiole into a form so plain that the intelligent fa^nner will 
understand it, so brief that he will read it througli, and so practical 
that he will take it to heart. Thus wdiile each station is distribtiting 
its own results to the farmers of its own State, this instrumentality 
will help to make the several stations serviceable to the agriculture 
of the whole country. 

a mediator between the stations and the world of science, this 
branch of the Department should be in a condition to collate the re¬ 
sults of experimental research in this country and in Europe, and 
publish them in convenient form for the use of the station workers 
and others interested in the science of agriculture. The past forty 
years has been a period of great and increasing activity in agricul¬ 
tural inquiry, especially in Europe. The mass of material accumu¬ 
lated is large and rapidly growing; it is mostly in foreign languages, 
and in costly journals, publications of learned societies, monographs, 
and other books, which but few of our workers have, and which ’with 
lack of leisure, but few could sufficiently utilize if they liad them. 
Indexes of literature of given subjects and, especially, alistrai^ts of 
experimental research are wanted. 

^H.)ne need is a journal for the stations, to contain accoiints of their 
current research, abstracts of similar "work in this and in otlier couur 
tries, and other matters of mutual interest. What is wanted is a pul)- 
lication, properly edited, adapted to our special conditions, appearing 
regularly and giving the latest information, doing for workers in 
these.lines what Die LandwirtTiscThaftlielien YemicihA-Btationen^ the 
Centmlhlatt fur Agrieulturchemie^ and other publications do for the 
German stations; in short, a means to provide prompt and constant 
intercommunication between the stations and bring them from out¬ 
side the things they ivant to know. 

Information is also greatly needed in regard to past work and its 
results. This would be probably best brought to the stations in the 
form of monographs on special subjects. . . . It is important to 
/avoid going'over old ground, to start where others have left off, and 
with the benefit of their experience,” 
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Of the various lines of work here suggested, the first to be taken 
up -was that of getting into communication with the various agricul¬ 
tural colleges and experiment stations. One of the earliest steps was 
the preparation of an address list of the stations- This was soon sup¬ 
plemented by an organization list, showfing the personnel of the in¬ 
stitutions, such as has been issued in somewhat modified form ever 
since. This material, together with historical accounts of the experi- 
.irient station movement, federal legislation and rulings relating 
thereto, and similar data, constituted Bulletin 1, issued in February, 
1889. Bulletin 2 was a digest of the annual reports of the stations 
for 1888, while other early bulletins dealt "with the organization and 
lines of work in progress in special lines, such as horticulture and 
botany, reprints of the proceedings of the annual conventions of the 
Association of American Agricultural Colleges and Experiment Sta¬ 
tions, etc. In 1890 the publication w^'as commenced of a card index 
of experiment station literature, now embracing over thirty-five thoti- 
sand entries. The usef ul series of compilations of analyses and simi¬ 
lar data was instituted in 1892 by a compilation of such data for 
feeding stuffs. Reference may also be made to Bulletin 180, a list 
of the publications of the exjperiment stations to eliine 80, 1906; the 
monthly list of experiment station publications, begun in 1904; and 
the large amount of historical and statistical data embraced in the 
annual reports of the Office. 

' The abstract jourBul referred to was provided in the Expemmnt 
Station Record^ the first volume of which appeared in 1889. Thirty- 
two wjliunes of this publication have now been completed, the last 
two A'Ohniies of whicli, representing merely the last fiscal year, con¬ 
tain nearly eight thousand abstracts as •^vell as editoria-ls, special 
artidcs, and, brief’notes on important phases of the progress of agri¬ 
cultural investigation and scncnce. In addition to comprehensive 
indexes for each volume, two general indexes have been issued, cover¬ 
ing Respectively Volumes I'to XII and XIII to'XXV. The latter 
index contained fully two hundred thousand separate entries* 

The first farmers’ bulletin was published in 1889. The series 
proved so popuhir that it w’^as soon transferred from the Office and 
made a general series for the Department.'" Nearly seven hundred 
of these publications ha^ve been issued to date, man;y of them in very 
large editions and distributed by Members of Congress on a large 
scale. A considerable number of these farmers’ bulletins have been 
'prepared in this Office, notably the series Imown as Experiment 
Station Work, of which seventy-six numbers appeared, containing 
over six hundred articles, based" mainly on the practical work, of' the 
experiment stations. ' ' ' 

The Office has, indeed, from the beginning been recognized as one 
of the most active' branches of the Department in the dissemiiiation 
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of iiiforiipitior!. tbroiigh publications. In addition to tlie tIiirtj4wo 
'volumes of the Record^ the many fanners’ bulletiiiSj special listSj 
indexes^ reports^ etc.^ already i*eferred to, nearly tli,rcc iiiiiidred bulle¬ 
tins, iiiaiiily of a scientific a/ad technical nature, one liiiiidretl and 
twenty-live circiihu^s, and many other documents of iniscelianeoiis 
nature lia,ve already appeared. 

Considerable attention has been given from the lirst to meiiiis for 
bringing to public notice the work of the stations as a whole. An 
extensive collective exhibit of the methods and results of ex|)e!,iment 
station work wms prepared for the World’s Columbian Exposition 
in Chicago, in 1893, and a similar exhibit for most of the siibsc- 
(}ueiit expositions in this country, as well as for the Paris Exposition 
of 1900. In connection with these expositions much bibliographical 
material relating to the stations has been collected and published by the 
Office, such as Bulletin 15, a handbook of experiment station work; 
Bulletin 80, an elaborate'report on the history and status of each 
station in the United. States; aiid Bulletin 112, a similar report on 
the experiment stations in foreign countries. 

One of the first projects to be 'andertaken was the asscmblmg of tlie 
library of station publications, now believed to be the most complete 
collection of these publications in existence. A collection has also 
been attempted of the books iniblislied by college and experiment 
station workers, with a view to illustrating the marked influence of 
these institutions in this direction. 

With each succeeding year the Office has come into more intimate 
relations with the -wirious experiment stations as regards tlie super¬ 
vision of their expenditures from federal funds, and in an advisory 
capacity with their general management and deinlopment. A.n. an¬ 
nual inspection has been made of each station since'1894. Ekillowiiig 
the ptissage of the Adams Act in 100(5, the duties of tlie Offic^e in 
relation to the use by the stations of the federal funds were iniicli 
i;iicreased. Inasmuch as the legality of the expenditures is so largely 
dependent upon the character of the investigation, the siipervi-' 
sion of the funds becomes in a largehneasiire a supervision of tlie 
investigations and expefiments as far as their character, origimil 
features, and continuity are concerned. The passage-of the Smith- 
Lever Act in 1914 added similar duties as to the administration of 
funds for extension work. 

The Office has also conducted negotiations between the various 
bureaus of the Department and the stations with reference to the 
large amount of cooperative work which has been undertaken, and 
has likewise exerted its inflnence through the'Association of Ameri¬ 
can Agricultural Colleges and Experiment Stations and a large mm- 
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ber of otlier orgniiizutions devoted to various phases of agricultural 
science. 

The establisliiiient of the Oflico also enabled tiie Department to 
giA'e to its constantly increasing inultitude of corrcKspondeiits definite 
information based on expcrinieiital inquiries in many lines not cov¬ 
ered by its own iiivestigations. For a considerable period a large 
share of its work consisted in answering inquiries, but with the exten¬ 
sion of the work and organization of the Department such work has 
been largely assumed by the other bureaus. 

Closely allied to the wnrk of the Office wdtli reference to the experi- 

• meiit stations have been its relationships with institutions for agri¬ 
cultural education. One of tlic first pieces of work undertaken by 
the Office was the preparation of a brief history of agricultural edu¬ 
cation and research in the United States for the Paris Exposition of 
1889. After tlie passage of the Morrill Act of 1890, the Office was 

, made the depository of the reports of the agricultural colleges to 
the Secretary of Agriculture, and through its close association with 
the x\ssociation of American Agricultural Colleges and Experiment 
Stations _was called on to aid- the rapidly growing movement for 
agriqiiltirral education in various ways. The director of the Office 
■has served on the standing committee on agricultural instruction of 
the Association for many years, and has been dean of the Graduate 
School of Agriculture since its beginning in 1902. 

In recent j^ears many of its activities have been conducted through 
its agricultural education service, which reiDresents the Department 
in its relations with agricultural colleges and schools at home and 
abroad. Much attention has been gi.vcn to improving the courses of 
instruction, in agriculture by reducing the various branches to sound 
pedagogical form, the encouragement of agricultural instruction of 
secondary grade, and the development of adeciiuite graduate instrue- 
tioiL The work of aiding in the develo]i,ment of fanners’ institutes 
wais oHicially undertaken in IDOrl, wlie.n n farmers’ institute specialist 
was appointed, and lias sinl^e continued 'with increasing attention to 
the various other phases of cyxtensio,n w(,)rk. 

Ill addition to its general supervision of the expenditures of the 
, experiment stations under the Hatcli and Ada,ms Acts, the Office has 
had in direct charge the management of tlie/so-called insular stations* 
The first of tiiese was established in Alaska in 1898, followed by the 
federal stations in Hawaii and Porto Rico in 1901, and that in Guam 

* in 1908, .’These stations have from the start given much emphasis to 
special problems, the general policy having been to determine and 
develop the agricultural possibilities of Alaska, to diversify the agri- 
’ culture of Ilawuiii and Porto Rico, and to restore that of Guam to its 
former importance. Many important results have' already been se- 

1 — 15—2 
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cured by tliese stations and tlieir recommendations have effected valiu 
able improvements in the agricultural practice of their respective 
localities* 

In 1894 the state experiment stations were specifically authorized 
by Congress to include the study of the food of man in tlieir iiiciiiiries 
and instructed to report their progress to this Department* An 
appropriation was also made of $105000 to enable the Secretary of 
Agriculture to investigate and report upon the nutritive value of the 
various articles and commodities used for human food.” The prose¬ 
cution of this inquiry was assigned to the Office of Experiment 
Stations, which had already instituted work in collating information 
regarding the methods and results of food iinnstigations in this 
country and in Europe. The enterprise subsequently l) 0 camc a part 
of the regular work of the Office and has contributed largely to the 
available fund of technical and popular data on nutrition, and to the 
introduction of studies along this line into the curricula of a huge 
number of colleges and schools. 

The purpose of the nutrition investigations has been to study the 
use as food of the products of farm, ranch, and garden and to bring 
the results obtained to the attention of housekeepers and thus help 
them in making the best, most rational, and most economical use of 
their available resources; and to provide material for the teacher, 
physician, and others wdio need accurate information on food and 
nutrition in their professional work. Very many questions have 
been studied and the results obtained have been of decided value to 
the producer of food supplies and to those who manufacture, handle, 
and market them, as well as to the housekeeper, the teacher, and the 
professional man. 

The respiration calorimeter, an, instrument of iirecision for measur¬ 
ing the total income and outgo of matter and energy in experiments 
with,man, has been perfected, found usef\d for a great variety of 
experimental work, and extensively and profitably employed for 
such purposes. Later developments ,of this instrument are foi’ins 
suited to the study of problems of vegetable 'physiology and otlier 
questions of interest in connection with the work of the Department. 

A total of 132 nutrition publications have been issued, of which (52 
are technical bulletins. The imblications as a whole have been in 
much demand, their total distribution to the close of the fiscal year 
1915 being 16,305,800 copies, of which 15,952,150 copies were farmers’ 
bulletins. 

The scope of this work was increased in 1914 to include similar 
studies of agricultural products in their relation to clothing and 
other uses in the home. This extension was brought about very 
largely in response to the demands of housekeepers, educators, and 
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others for work along these lines, in consequence of their apprecia¬ 
tion of the value of the studies with foods already undertaken. 

■ In 1898 Congi-ess added further to the work of the Office by appro¬ 
priating $10,000 “ for the purpose of collecting from agricultural 
colleges, agricultural experiment stations, and other sources . . . 
valuable information and data on the subject of irrigation, and pub¬ 
lishing the same in bulletin form.” This work has grown from year 
to year as Congress has increased the appropriations, the allotment 
for the past year being $106,-100. At the time the work was begun 
the most conspicuous need of the arid region was legislation con¬ 
trolling the use of water for irrigation. Largely through the efforts 
of this Office most of the arid States have since that time adopted 
comprehensive codes of water laws. 

As demands for legal studies have decreased more attention has 
been given to engineering and agricultural improvement in irrigation 
practice. Local appreciation of the value of this work is evidenced 
by the fact that in most of the arid States either the States them¬ 
selves or some of their public institutions have of lute been cooperat¬ 
ing with the Office on a dollar for dollar basis. The object of all 
these investigations is the best use of the water supply of the arid 
region, which is so limited that under the most favorable conditions 
only a small percentage of the arable land can be irrigated. 

Previous to 1903 the Department gave no special attention to land 
drainage, although it has been estimated that there are in the United 
States approximately seventy-nine million acres of land, exclusive of 
tidal marshes, that can not be profitably cultivated on account of 
excess moisture but which could be reclaimed at a net profit of nearly 
$1,600,000,000. In that year authority was given the Office in con¬ 
nection Avith its irrigation inA^estigations to investigate the making 
of plans for the removal of seepage and surplus Avatev by drainage. 
Subsequently the Avoi'k Avas further extended in scope, and in 1907 
■Was organized as a separate division of the Office. 

In recent years it has included a study of the requirements of 
drainage in various localities and under diflerent conditions, the 
collection of technical data of service to engineers and others having 
to do with the design of drainage improvemente, and the rendering 
of assistance by correspondence to owners of land needing draining, 
by personal consultation, and occasionally by surveys with reports 
presenting detailed plans for the requisite improvements. Investi¬ 
gations haA^e been conducted in nearly every State and approximately 
ten million acres have been surveyed. Of late much attention has 
been given to the many difficult problems in the abatement and pre¬ 
vention of seepage and alkali in iiTigated sections. 



10 


EXVEmM.mT STATION BECOliD, 


Tlie vast in.crease in scope of the original activities of tiic Office^ 
and especially the addition to its duties of the special iEvestigaifioiis 
in irrigation, drainage, and Iniinan nutrition, necessitated a largo 
increase in its personnel and facilities. The initial corps of three 
employees had grown at the time of the reorganization to about two 
hundred and sen^enty-fivo, of whom over half were engjigcd in .field 
work outside of Washington. The funds for its maintenance rose 
from $10,000 in 1888 to $1,930,780 in 1015. 

To the student of governmental institutions, the Office of Experi™ 
ineiit Stations has presented an example of an agency exercising 
chiefly advisory functions. Although charged with administrative 
duties toward the funds for experiment stations, it lias relied less 
on the authority of law than on its influence in promoting the 
development and the w^ell-being of the exiieriment station system. 
Ill accordance with the Hatch Act, it has been an integral pait of 
that S55^stein5 and in a broad sense it has sought to realize tlie part 
somewhat vagiielj^ set forth in the clause leading to its establishment. 

From the first the Office has maintained close and sympathetic 
relations with the stations throughout the entire country, studying 
their conditions and problems at first hand. From tliese studies 
and the history of investigation, standards of wmrk and of organiza¬ 
tion have been set forth, and the effoit has been made to stand 
between the stations and influences which did not represent their 
best interests in the long run. The fact that this relationship has 
been so largely voluntary and informal, and in a sense a personal one, 
rather than a strictly official one operating under force of law, has 
shown the mutual coiifideiu^e and understanding wliicli have devoh 
oped through these twenty-seven years. Stimulation and assisttince 
rather than restraint or attempt at centralized direction has been 
the guiding motive at all times. 

The same principles have very lai'gely determined tlie course of 
action in the special lines of service which have been added to its 
more general duties from time to time, and this will continue with¬ 
out interruption in the enlarged field of the States Eolations Service. 
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AGEICULTURAL CHEMISTSY—AGSOTECHH-Y. 

Concerning tlie organic pliospliorus conipotmd of wlieat bran and tlie 
hydrolysis of phytin, R. J. Anderson {'New YorJc State Sta, Tech. Bui. 40 
(1915), pp. SI ).—“This bulletin contains reiwrts of investigations concerning 
(1) the nature and composition of tlie principal organic idiosplioric acid iso¬ 
lated from 0.2 per cent hydroclilorie acid extract of wheat bran, (2) the 
products formed from phytin by the action of the enzym phytase contained in 
wheat bran, (S) the hydrolysis of the organic phosphorus compound of wheat 
bran in different solvents, and (4) the nature and composition of the organic 
phosphorus compound of wheat brjin when isolated from solvents which destroy 
the enzym phytase. 

“ It has l)een shown in previous reports [R S. It, 2S, p. 17] that the organic 
phosphorus compounds isolated from 0.2 per cent hydrochloric acid extracts 
of wheat bran differ In composition from phytin and phytic acid or inosit 
hexaphospliorie acid. It has also been shown fK. S'. It, 32, p. 17] that the above 
substance is not a homogeneous compound but that it can be separated into 
several fractions which differ in comimsition. 

“ The first part of this bulletin describes the further separation of these eom- 
poiinds and the isolation of a new organic i^hosphorie acid, inOxSit triphosphoric 
acid, as a crystalline strychnin salt from the water-insoluble portion of the acid 
barium salts. The neutral barium inosit triphosi)hate, CttHoOjsPsBaa, was xme- 
pnred from the crystalline strychnin salt. It was a white amorphous powder. 
The free inosit triphosphoric acid, CrtHinOi»P», was prepared from the barium 
salt, and it was obtained as a noncrystallizable simp. The reactions of inosit 
triphosphoric acid differ in several iiarticulars from those of phytic acid or inosit 
iiexaphospliorie acid, but like the latter it decomposes, when heated In a sealed 
tube with dilute sulphuric acid, into inosit and phosphoi’ic acid. 

The chief products of the hydroly.sis of phytin l)y the phytase in wheat bran 
are inorganic phos])hori(i acid and certain intermediate coinpoinuls apparently 
consisting of inosit trl-, <11-, and inono])hosph(>ric acids. These intermediate 
substances are identical with the compounds which, we ha ve piandously isolated 
from 0,2 per cent hydrochloric acid extracts of wheat bran. A portion of the 
phytin was completely hydrolyzed by the acti<M of the enzym into ]jhosphoric 
acid and inosit becamse the solution was found to contain some free inosit. All 
of the phytin was partially hydrolyzed since the final reaction mixture did not 
contain any unchanged inosit hexaphosphoric acid. 

“ The results herein reported amplify and confirm the experiments of Suzuki, 
XosMmura, and Takaishi [B. B. E., 19, p. 966], and of Tlimmer [B. B* E., 20, 
p., 166], concerning the presence of the enzym * phytase^ in wheat bran which 
is capable of hydrolyzing phytin with the production of inorganic phosphoric 
acid. The .maximum activity of the enzym has been shown to occur in^ the 
presence of 0.1 per cent hydrochloric acid and 0.2 per cent acetic acid. With 
incresfsing concentration of the hydrochloric acid the activity rapidly diminishes, 
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and with 0.5 per cent JaytlrocBloric acid there is pra,ciically no liydrolysis 
of the organic phosplionis. The enzym is destroyed by boiling water and by 
boiling 0.2 per cent hydrochloric acid. It is also desf-royed by a, short exi'Misiire 
to 0.5 per cent liydroeliiorie acid and to 0.25 pc^r cent anunoiiia. It is shown 
that wheat bra.ii normaIly eontaios about 0.1 i)er cent of Inorganic pliosplioriis, 
which is equal to about 11 per cent of the total soiablo pliosphorus. 

“ By digesting wheat l>ran in 1 per cent hydro<d:iloric acid, which is siifflcieiitly 
strong to destroy the eru^ym i)hytase, it is i)(>ssible to isolate from the extract 
crystalline barium salts of the following compos!thm: 

€!J-Ir. 02 .F«Ban+SI-L 0 and (C.H.iO.dlO.BaTd-ldlBO. 

These salts are identical with the tribnrinm phytate find heptahariiim phy- 
tate obtained from oats, corn, cotton-seed meal, caul commercial pliytiu. All of 
these materials; contain, therefore, the same oTganic phosphorns (‘otnponnd, via, 
I)hytic acid or inosit hexaphosphoric acid, CulliHOwFt.’^ 

A proposed modification of the Koher method for quantitative ammonia 
distillation by aeration, P. L. Dillingham iJo%r, Amer, Chein. Boo>, S6 {19H)^ 
No. d, pp. ISlO-iSM), —The value of the Kober and Graves method® for deter¬ 
mining ammonia was studied with ammonium sulphate. As a pump drawing 
only 860 liters of air per hour was available, mox’e aeration, as recommended by 
the originators of the method, was used, “A large number of doterminatlons 
wwe made, and in no case could all the ammonia be recovered by this met hod 
of aeration. In each case quantities of ammonia varying, in round numbers, 
from 2 to 15 per cent were found to be retained in the residual liquid in the ^ 
Kjeldahl fiash. . . , 

“ This failure to recover all of the ammonia, by aeration alone, suggested a 
modification of the method, which has been carefully tried out and which It Is 
desired to offer. The modification consists in utilii^ing the heat of neiitralizjv 
tion and in heating the liquid in the Kjeklahl fiasic over a, low flame during the. 
entire period of aeration. Pieces of zinc may be added to prevent humping. It 
is well also to use a larger amount of water than the original method calls for. 
The outlet tube of the Kjelduhl flask should be tirovided with a glass trap to 
prevent carrying over of the sodium hydroxid. This modification will allow all 
of the ammonia to he recovered from ammonia, sulpliute in one and one-half 
hours. The liquid in the absorption bottle i.iatura'ily becomes quite hot from 
the steam, but no loss of ammonia occurs, provided the standard acid is present 
in excess. AVheii the absorption of, ammonia Is complcjte the absorpt:irm bottle 
may be cooled and the excess of standard acid titrated in the usual manner.’* 

A substitute for potassium permanganate to liberate formaldehyde gas 
from a water solution, S. Ch Dixon [Jonr. Awor. A,s‘.s‘oe., (tS {19Hi), 'No. 12, 
p, 1025), —The substitute proposed is sodium diehromate. The fonnaldeJsyde 
is mixed with stilphiirie acid and kept as a stock solution. 

A procedure for separating organic ammoniates from the mineral portion 
of commercial f ertiliaiers, C. H. Jones and G. F. Anderson (Jour. Jmlits. and 
Mngm. Ohem., € {1914), No. 7, pp. 580, 581). — ^The method consists of drying 
from 100 to 600 gm. of materials, preferably nngroiind, at a temperature of not 
over 170° F., cooling and weighing, and drojxping the sample in 25 to 50 gm. 
portions Into a beaker nearly filled with carbon tetnichlorid. The mixture is 
then stirred, allowed to settle, the portion which floats skimmed off with, an 
ordinary tablespoon, and the floats placed on a dry filter. The process is eon- 
tinned until the entire sample has been treated, using another beaker if neces- 


Jour. Amcr. Cbem. Soc., 35 (1018), p. X694, 
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sary. Tlie filters containing the organic x^ortionB of the fertilizer are dried in 
an air batli, cooled, weighed, and in-eserved for microscopical and chemical 
analyses. 

The above procedure has been subjected to extensive use on many commer¬ 
cial'fertiliser and crude nitrogenous stock samples. It was found that the fol¬ 
lowing materials float on carbon tetrachlorid: Dried blood, fish, tankage, hoof 
meal, horn meal, leather, kanonn tankage, morocco clippings, azotin, cotton¬ 
seed meal, castor meal, castor pomace, beet refuse compound, nitrogenous 
manure, casein, peat, garbage tankage, tartar pomace, mowrah meal, rape meal, 
soy-bean meal, wheat gluten, tobacco stems, fillerine (partly), and cinders (cer¬ 
tain types). Ground bone, nitrate of lime, cyanamid, grape pomace, aluminum 
nitrid, nitrate of soda, sulphate of ammonia, acid phosphate, rock phosphate, 
basic slag, dissolved bone black, animal charcoal, muriate and sulphate of pot¬ 
ash, and kainit sink in carbon tetrachlorid. 

A table is given showing the results obtained by the chemical analysis of the 
floats, including the determination of water insoluble nitrogen by the alkaline 
permanganate method (E. S. E., 23, i>. 705) and also the finding obtained by 
visual inspectlcms. The results show large variations in the nitrogen content 
of the mixtures which contribute to furnish the organic nitrogen found in com¬ 
mercial fertilijcers. The water insoluble nitrogen indicates similar ranges. 

The iiiorganle portions of the sampdes were also tested as regards their insol¬ 
uble nitrogen content and its activity. The activity noted compared favorably 
with that shown by the organic (float) portion. 

A classification for organic nitrogen activity as determined by the alkaline 
permanganate method is presented. The method may be used for other pur¬ 
poses also. 

Comparison of a few methods for total phosphoric acid in superphosphate, 
C. A. Peters (iour, Indus, and Engin, Ohem., 7 (1915)^ No, i, pp, $9, 40) •— 
These data were taken from a thesis presented at the Massachusetts Agricultural 
College by A. G. Weigel, and consist of the results of a comparative study of 
a superphosphate homemade from ground rock. The results confirmed previous 
knowledge, indicating that the official gravimetric method of determining total 
phosphoric acid gives high results when i^hosphorie acid is determined in super¬ 
phosphate witiunit evaporation of the soUition to dryness on a steam bath to 
reiiiove silica. ?5everal methods other than the ottidal gravimetric give equally 
-good results in luvlf the time,” 

The determination of creatin in muscle, D. Baxjmann (Jour. Biol, Cheni.t 17 
(19U), No. 1, pp. /5-I7).—-Many of the methods proposed in the literature for 
cletermiiiirig the creatin in flesh and blood are tedious and tinie-cousuming. A 
method which follows gives results that are within the limits of experimental 
cu’ror, 

“Fifty gm. of hashed muscle is weighed into a round bottom, short-necked 
Jena flask; to this 125 ec. of 5 times normal sulphuric acid and a few chips of 
nnglazed porcelain are added and the whole boiled for three hours under a 
reflux condenser. At the end of this time the muscle is disintegrated. The 
solution is now filtered quantitatively through a 15 cm. filter -paper into a 250 
ee. volumetiie flask (the volume of the sulphuric acid and the dilution being 
-proportional to the weight of muscle used for analysis), the residue (less than 
2 gm. of dry material) is washed thoroughly with distilled water, the fluid is 
cooled, and the flask filled to the mark. 

“ Ihventy ce. of the claret-colored extract is pipetted into a small porcelain 
disk (8,5 ciiK in diameter) and IS cc*. of 10 per cent sodium hydrate is added 
while stirring. ' The partially neutralizied fluid is then evaporated on the water 
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batE to about 10 cc. and transferred qiinntal!rely to a 50 ec. voinmetrie flask 
containing 30 ec, of saturated aqnetais acid soiiitlon (tiie solid particles 

acllieriiig to tlie sides of tlic^ dish are of no consequence xirovided tiie wa,slung 
has been thorough). The flask is tilled to the mark wdii distilled, water whtni 
Its contents have rea,checl the 3 )roper temperature, shaken vigorously, 
filtered through a dry inter paper. To 25 cc. of tla^ clear I1h:rate (I ec. of Uu^ 
10 per cent sodium hydrate is added, and the erealiniii dcdniMnlned color!, met ri- 
cally according to Eoliu, allowing 10 mlnntes for the color io develop, I'he 
standard Is a creatinin solution containing about 7 mg. of erealiniii per 10 
cc. of solution. It may easilj^ be prepannl by lieating i>rire anhydrous creatiii 
(about SO mg.) with 50 cc. of 5 times normal siflidmrie acid for 3 hours iind(,n" 
a reflux condenser, then diluting at once in a volumetric flask to 101) (,‘c. Iflie 
titer of this solution remains constant for moiiilis.” 

A new apparatus for determining crude fiber in foods, feeding stufi's, and 
feces, A. D. Emmett (Ads, iih ^cienco, n, «on, 3,9 (IfUJi), Ko. 1011, p. 957).— 
It is often very diflicnlt in making crude fl])er determlnatitms io t:i“ansror the 
last portions of the insoluble residue fro,m the flaslc to the Clooch crucible or 
funnels. The use of a beaker instead of a flask has many advantages, and 
accordingly a device was dev<doj.)ed which makes this imssibie. 

*‘It consists of a si^eciaily constructed glass cone and rubber ring wliicli 
prevents appreciable loss of water vapor during tlm boiling and thereby any 
increase in the concentration of tlie acid and alkali solutions. The Inverted 
cone is attached to a Hopkins condenser with rubber lubiiig and iluif ring Is 
snapped on the lower edge of the e(»uo. The condenser, cone, and ring are 
then lowered over a 400 ec. lipless beaker and adjusted until th(5 eoiincxMlon 
between the rubber ring and beaker is tight. The entire aiiparatns Is fastened 
in place by the clamp which holds the condenser. The glass cone is provided 
with a side-tube attachment whlrdi is so constructed that when air Is drinvn 
through the ai>paratiis gently the teiKlen(?y to foam is greatly retarded.’' 

The estimation of the acid content of fioui', farina, and bread, with especial 
reference to bacterial and enzyin action, O. Eammst^idt iZt.schr, An pew* 
Ohem,^ 26 {19X8), No, 01, AufmLdcM, pp, 677-680 ),—In some work with maiZit^ 
and malted maize products the author concluded that the acidity dtdcnuninal.lons 
made by the methods of Kreis-Arragon (E. 1?^. Ih, 12, }>. 823), Plaiiclion, 
Behintller, and Ililger and (.h'intlier wc^re ■n,nsa.l:isfact(,>ry. ’riie least satisfactory 
results were obtained with tiie last>nai,ned .method. A. mt'lliod wa,M ilierrTore 
devised which is a comblutitlon of the Kreis-Arragon and lAdunann methoils and 
which exedudes the influence of bacteria and enzyms. 

The determination of acid in flour, H. Kbfjs and C. A re a f ion (Ziswhr. 
Angeiv, Ohem., 21 (1914), No. 16, AufsalsUil, p, 120; ahn. in (Jhom-, Zip., 88 
(1914)» No, S6, Reperi,, p, 157 ).—The opinion of Buinmstedt (see alxive) tlint 
the Kreis-Arragon method gives results whleli are too high on aecmint oi: the 
enzyms and bacteria, was not found tenable by the experimental data secured. 
On the other hand, it -was found that in handling the residue with, aleoliol. 
according to Rammstedt’s recommendation an amount of acid remains lufliind 
which is equivalent to the diflerences observed by Rammstedt between tlie tw(,i 
methods. 

The determination of lecithin-phosphorus in macaroni and farinaceous 
articles, H. 0. Fuller (xihs, in Bcicnce, n, scr., S9 (lOUf.), No, 1011,.p, 952},— 
*'The macaroni is thoroughly softened with hot water, the mass with a, 

large excess of alcohol, the liquid filtered, and, the solid subsianee treated with 
further portions of alcohol; the combined alcoholic soliiti()].is are evaporated 
and the residue extracted with ether, which dissolves the leeltlihi. Ifl,R,)sphor!c 
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a.cld IS cleteraiiiml in the latter by ignition [with] calcium acetate and finisliliig 
ill the usual way with ammonium molj^bdate and magnesium mixture.” 

The analysis of maple products.—IV, The composition of maple sugar 
sand, J. F. Snelu and A. G, Eochiiead { Jour . Iiulm . ami Engln , Chem .^ & 
{tdUi), 'No. //, ])]}. 30.1, 303), — In this investigalion analyses of isix samides of 
washed air-dried Quebec maple sand are reported. ‘‘This material contains 
from 05 to SO per cent of normal calcium ma]at;e, from 0 to 18.5 per cent of silica, 
minor quantities of manganese, magnesium, and phos})horus, traces of Iron, and 
from 10 to 17 per cent of undetermined material.” See also- a note by Warren 
(F;. S. It., 25, l>. S03). 

Beteriiiination of benzoic acid in chopped meats, A. IvniiOER {Ztsclir. XJnter- 
such. Nahr. -u. Genussmil., 26 {1913), No . 1, pp . 12-20; a'bs. in fJhern. Ztg., 3S 
(1914), No. 44, Repcrt., p. 203). —The procedure is as follows: 

Dissolve 50 gm. of the chopped meat In a rouiul-bottomed, one-half liter 
flask with 45 cc. of 70 per cent sulifliurie acid by heating gently and then dis¬ 
till with steam, using precaution that not more 500 cc. is obtained. I'hen iilter 
the distillate, make slightly alkaline, e-N'apjorate to a small bulk in a 100 cc. 
disk, and treat with a saturated solution of iiotassiiun permanganate until a 
permanent red color remains. Remove the excess of permanganate with 
sodium sulphite solution and conden.se the solution to a bulk of 10 cc. After 
cooling, place in a cylindrical separatory funnel, acidify, and rinse the evapo¬ 
rating dish with sodium sulphite solution and .snlphnric acid. Then shake the 
benzoic acid solution, which should amount to from 15 to 20 cc., several times with 
ether-petroleum ether, \va.sh the combined ethereal solution several times with 
^ 3 cc. of water, and shake with a little (as much as will go on the tip of a 
knife) powdered gum tragacanth. Allow the etheral solution to evaporate 
spontaneously in a weighed dish, dry the residue over soda lime, and weigh. 
As a control the residue is dissolved in a little neutralized alcohol and titrated, 
or any benzoic acid still present may be isolated by sublimation in the Polenske 
apparatus (R S. R., 27, p. 715). 

A shorter method consists in shaking out the benzoic acid from the steam 
distillate with sevei*al portions of benzol containing equivalent amounts of 
soda solution. The extraet.s must also be treated with |)otassiuni pennanganate 
to remove the fatty acids. 

A note on the quantity of benzoic acid contained in prunes and cranber¬ 
ries, M. J. Radin {Jour. Indus, and Bngin. Climn., G (1914), No. d, p. 313 ).— 
For the estimation of benzoic acid Kruger’s method was emj)]oyed witli a 
clia rge of 50 gm. of fruit. From several duplicate analyses in each instance 
it was found that: prunes, as obtained in the market, i‘ontained approximately 
0,05 per cent benzole acid and eranlxn'ries 0.0(1 per ccurt. 

“These results were furnished from the weight of sul)!lined lieuzoie acid and 
by titration, the data in each imstance agreeing cJosdy.” 

Beteriiiination of Prussian blue in tea, G. W. KwroriT {Jour. Imlm. micl 
Nngin. (Jhem., 6 {1914), No. 11, %}p. 909, 910). —^I’he method consist.s of decom™ 
.posing the Prussian blue in the tea with 85 per cent jihosphoric acid and 
collecting the hydrocyanic acid in a 10 per cent sodium liydroxid solution. The 
hydrocyanic acid is then reconverted into rrussinn blue and w^elghed as 
•such. “By means of it one part in 200,000, and sometinu^s even one part in 
3(X),()00, can be detected. A man inexperienced in the numiimlation can run 
four determinations in a day easily, and doubtless with experience could run 
many more. Two operators working independently on the same sample 
obtained 0.0010 and 0.0016 per cent of Prussian blue/’ 

Several samples of uneolored China and Japan teas were examined by the 
method, but no Friisslan blue was found. 
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Tile detection of cotton-seed iinlls in cotton-seed naeal, C. Geimmis (Ghemt, 
Ztff., SS (1914), Wo, M, pp. 137-1S9, fig, 1 ),—It stated tliat tlie difficulties 
eiieonntered iu tiie Praps nietUod (E. K it., 20, p. DOS) iiaiy be obviated if 
2 gm, of tlie meal after being freed from fat is digested for 30 minutes from 
tlie time of boiling witli 200 cc, of a 1 per cent hydroclilorlc acid solution, 
clilnted to 1,000 cc. with hot water and filtered tlirongli asbestos. The residue 
on the filter is washed acid-free with hot water, three times with alcohol, 
and once with ether, dried at from 105 to 110° O. to constant weight, ignited, 
and the amount of ash deducted from the first weighing, Tiici i)erceiitage of 

hulls is caJenlatcd by the formula in which y represents the 

Ot) 

amount of ash-free residue. The results agree, well with those given by tlie 
Praps method. 

Note on the iDrecipitatioii of lactalbumin in cow’*s milk, W. O. Wai^ker 
and A. P. G. CAnmsriiEAD {Jow\ Indus, and Bngin, Chern., 6 (1914), Wo, 7, $)p, 
S7$, 574 )-—The official method f('r estimating lactalbumin in milk, i. e., pre¬ 
cipitation with a 0.3 per cent acetic acid solution from a neutral solution from 
which casein has been removed, was found unsatisfactory. 

Sebelien’s method^ gave more satisfactory and uniform results and was 
quite as convenient, both from the standpoint of time and manipulation. The 
reagent, which was Almen’s, was composed of 4 gin. of nitrogen-free tannic 
acid, 190 ce. of 50 per cent alcohol, and 8 cc, of 25 per cent acetic acid, ''.rhe 
best results were obtained with from 10 to 12 cc. of the reagent for a 10 gin. 
sample of milk. *^The clear filtrate, with wmshings from the casein—which 
was precipitated according to the official method—^was nentralized with sodium 
hydroxid with the addition of a few drops of phenolphthalein. The pink color 
was then discharged with one drop of 10 per cent acetic add, the filtrate, 
about 200 to 250 cc. in volume, was heated to 40-45° 0., and the reagent added, 
the mixture stirred continually for t\vo niinutes and then allowed to stand 
for half an hour before filtering, \vhen the albumin wus pri'citdtated in a very 
fine flocculent form. When filtered immediately after precipitation, some cd 
the precipitate invariably passed through the paper. The precipitate and th(> 
paper was then treated according to the official Kjeldahl-Gunniug method, the 
nitrogen determined, and the result multiplied hy 0.34 for the al])umlii. Tht^ 
protein in the filtrate from the above opcu'ation was determined iu each case 
and wars found to show an average of 0.1 per cent.” 

Comparison of methods for the estimation of fat in cream, with special 
reference to Sichler's ** alcohol sin-acid method, E. Bianck (Milchw, ZeMht, 
43 (1914), Wo, 12, pp, SlS-S25).—Th& Sichler alcohol sin-add method (E. It, 
16, p. 506) gave good results, which agrml with those yielded by the Gerber 
and Vieth methods. The results by the Bbse-Gottileb method with the same 
milks w^ere slightly lo’wer. 

The alkali method for the determination of fat in ice cream and condensed 
milk, C. M, Brajdbxiry (Va. Dairy and Wood Div, Circ. 42 (1914), PP- 4).—An 
adaptation of the Short method ^ for determining fat in milk and cream to tlie 
determination of fat in ice cream and condensed milk. 

A rapid method for the determination of sodium chlorid in butter and Its 
substitutes, T. M. Rector (/1&6*, in Science, n, ser., 39 (1914), Wo, 1017, p. 952).— 
Sodium chlorid is determined by titration with silver nitrate with a chromate 
indicator, in a water solution of a weighed sample of butter !ii the presence of 


^ Hoppe-Seyler’s Ztsclii*. Physiol, Chem., 13 (1880) No. 1-2, pp. 135-180. 
^WiscoasiH Sta. Bui. 16 (1888), pp. 14, pL 1. 
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tRe butter fat. Some results are given to show that tbe fat does not interfere 
witli tbe accuracy of tbe inetbod. 

A rapid nietbod for tlie determination of nnsapoiiifiable matter in fats 
and oilSj T. M. Bectoe (Ahs, in Bdence, n. ser,, S9 (IBlJi), No. 1017^ p. 952).-^ 

Tlie sample is saponified in tbe usual manner and tbe alcoholic soap solution 
diluted to an alcoboi content of 55 per cent Tbe solution is tlien extracted with 
light petroleum spirit, tbe solvent evaporated, and tbe residue dried in vacuo 
and weigbedf’ 

Method of varnish analysis, B. W, Daenee (North Dakota Bta. Paint Bui., 
1 (1915), No. 6, pp. 108-111). — “The analysis of oil varnishes is one of great 
difficulty, and it is almost impossible with tbe present methods in use (Mcll- 
hiney's, Scott’s, and Twitebel’s) for separation of gum and oil to get better than 
an approximate estimate of tbe ingredients in a varnish.” The following 
method is suggested for long oil varnishes: 

“ Three to four gm. of varnish are spread out on an Adams filter coll which 
has been dried and weighed along with an extractive thimble. The coils absorb 
water rapidly, and for this reason the coils and thimble must be weighed in a 
weighing bottle. The varnish is best weighed and added to the coil from a 
dropping bottle. The coil is then held in the mouth of a 300 cc, weighed Eiiem 
meyer flask, and 100 cc. of petroleum ether, 0.G7 specific gravity, added slowly. 
A large percentage of the varnish will be washed out of the coil by this treat¬ 
ment. The coil is then placed in the extraction thimble and extracted for SG 
hours [in a Caldwell extractor with the bottom cut out], or until extraction is 
complete, when 150 cc. of petroleum ether, 0.G7 specific gravity, is added to the 
flask and the flask cooled to 3° C., until the gums settle and the liquid is clear. 

“ The liquid containing the oils and rosin is poured olf the gums and the flask 
washed several times with petroleum ether and the w^ashings added to the 
original petroleum ether extract The Erlenmeyer flask and thimble are then 
dried at 105“, to constant weight The increase in weight of the flask and 
thimble minus the weight of the metallic driers represents the weight of hard 
gums in the varnish. The extract from the gums is freed of the petroleum 
ether, saponified with half-normal alcoholic potash, and the unsaponiflable 
matter extracted with ether. The rosin and fatty acids are then released 
wfith half-normal hydrochloric acid and extracted with ether. The acids are 
then freed of the ether and the rosin determined by Twitchel’s method.” 

Som (3 results of tests with the method are included. 

Analyses of mixed paints, E. P. I;Add and W. B\ Washbtieh (North Dakota 
Bta. Paint Bui, 1 (1915), No. 6 , pp. 85-108). — ^iVnalyses are reported and dis¬ 
cussed of about 70 paintKS, the results being interi>rctod in the light of the 
paint law of Korth Dakota. 

The curing of meat and meat products on the farm, K, J. BuiTLxciiJ (New 
York Cornell Bta. Circ. $7 (1915), pp. 13). —^This circular gives practlca,! direc¬ 
tions for keeping fresh meat, cairing meat, and the preparation of meat prod- 
nets (sausage, lard, head-cheese, blood pudding, etc.) on the farm. 

Preliminary notes on the curing of cucumber pickles, H. N. Eiley (AM. M 
Bcienee, n. ser., 39 (1914), 1017, p. 954). —“The activities manifest in a 

curing tank of cucumber pickles seem all to depend upon the growth of certain 
bacteria, known as ‘lactic-acid bacteria.’ These seem to govern the rate of' 
fermentation, or giving off of gas, and the production of acid. The rate of 
fermentation mechanie^illy governs the rate of absorption of salt, which ia also 
influenced, to some extent,'by the sisse of the' pickle. The growth of mold and 
yeast seems destructive, U'B they destroy the acid which is the principal keep¬ 
ing factor in the brine.” 
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Canning’ fruits and vegetables on tbe farm, C, C. Vinckn't {Idaho I^la. ]lul. 
S2 {1015), i)p. 24, figs, d).—The purpose of Ibis bulletin is to deinoiistroto to 
tlie faniiers of Idalio liow tliey can luerease tlu3 earuinji; ca]>i,icily of I heir 
farms and orchards lliroiigli the eaiinory. The subject Is dealt with niidm'’ 
tlie following headings: rian of work, eqnipnient, accessories, labels, labor, 
croi)s for canning, steps Involved In handling i)ro(lncts, directions for eaiming 
fruits and vegetables, quality of canned prodinds, cost of canning, and -proills. 

A practical treatise on the manufacture of vinegar, edited by W. T. 
Bcannt iPhiludeJifkni: If. 0. Baird (to., 11)14, :i at., rer., pp. .TX/'P-f-Ahh 
figa. JOl ).—^^Tlils wa:)rk has been largely rewritten. In addition to a detailiMl - 
description of the inannfaeture of vinegar, special eonslderaiJou is given to 
wood vinegar and otlier b^^-prodnets obtained in the destructive distillation of 
wood; the mannfaclure of cider and fruit wines; the preservation of friiils and 
vegetables; and the preparation of fruit butters, jellies, marmalades, pickles, 
and mustards. The preservation of m^^at, (isli, and eggs Is also given considera¬ 
tion. 

Handbook for the chemical laboratories of tanneries, G, Ghasskii {JlmdhKvli 
fiir (1 (Therci-elicniisell e Lahoratoricn. Lcipsic: Bchulze d Go., 1914^ XJII +iUKj^ 
figs. 49 ).—This book, intended for tanning chemists and those concerned in tlus 
examination of tannery products, is divided into a general tuid spcicial part. 
The general part has to do with the examination of acids and salts, dyes, 
ox’ganic preparations of formaldehyde, glycerin, blood albumin, xuineral oil, 
oils, fats, and wnixes, soaps, resins, coal-tar dyes, and natural-plant dyes. The 
special part has to do with the examination of water and sewage, chemistry 
of tanning materials and their examinations (including tamilng materials), 
examination of leathers tanned by various methods, chemiea] control of the 
tannery, and the equipment of a chemical laboratory for the tannery* 

Oils of the Conifers.—I, The leaf and twig oils of Cuban and long-leaf 
pines and the cone oil of long-leaf pine, A. W. Sciiorcjer (Jour, Indus, and 
Engin Ghem., 6 {1914)^ EIo. 9, pp. 1i2S-727, figs, 5 ).— Data relative to the com¬ 
position of oils and their distillation are given at the beghiiiiiig of the art.icU\ 

The several oils of the two species examined wmro practically identical In 
composition, as shown belowv *'The combined borncol in the leaf and twig 
oil of the Cuban pine probaldy occurs as the esters of eaproic and caprylie acids; 
that in the leaf oil of long-leaf pine as tlie esters of caprylie, heptoie, and ca- 
ju'oic acids. 

‘‘The rotation of the cadinene ns given must be accepted with certiain resor*' 
rations. While tlie sescpiiterpene fractions w<u*e d-rotatory, lludr dfliydroclilo- 
rids were all Z-rotatory, The only oil containing ■(l-rot:atory cadincuc wlmsc dl- 
hydrochlorid was likewise (?-rotatory, as recorded In the literature, Is that of 
Atlas cedar and possibly also West Indian sandalwood oil, 

“In Cuban pine the i-iercentage conqmsition of the leaf and twig oils Is as 
follows: Pnrfurol trace; ?-(/>pinene 4 ixer cent; /-camphone 10; fifi-plnmvi 
to 30; clipentene 8; bornyl ester (as acetate) 3*5; free alcohol (as M)orneoTf" 
11,4; d-cadiiiene 18 to 19; and losses by polymerization, etc., 9 per emt In 
long-leaf pine the leaf and twig, leaf, and cone oils contain, respectively, frn*- 
fiirol trace; ^-campheue 13 to 14, 12 to 13 and 12 per cent; ^/3-p^nel)e 44, 50, 
and. 25; dipen tone 5, 5, and 0 to 7; bornyl ester (as acetate) 2.4, 2, and 1.4; 
free alcohol (as ?-borneol) 10, 9.8, and 7,0; d-cadinene 10 to 11, 11, and 1 to 2; 
and losses by polymerization, etc., 6, 7.5, and 0.5 per cent. The leaf and t.wlg 
and leaf ell of long-leaf pine contain 8 to 9 and 2 per cent l-aqjlnene respectively, 
while cone oil contains 39 to 40 per cent d-a-pinene,’' 
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Chemistry of pine oil, M. Toch (Jotir. Indus, and Engin, iVicni,, 6 (1914), 
No, 9, pp. 720-~^^9, fig. i).— A <Iifcicussioii of tlie various uses to wliicia xiiae oil 
can be put ami its production and clieniistry. Aixtilyses are included. 

METEOaOLOGX 

Agricultural meteorology, F. E. dk A. Fxoueiredo (Rev. Agron. [Foriugal], 
10 (1914), No. d-tS, pp. 241-247f fig. 1). —Tlie observations which are especially 
needed from tlie agrieuliiiral standpoint are indicated. 

Terrestrial temperature and solar changes, E. Huntington (13 id. Amcr. 
Gcogr. Eoc., 47 (1915), No. S, pp. 184-1S9, figs. 2). —^This is a critical review of 
Kdpijeids views regarding the relation of temperature changes to the sun-spot 
cycle and Arctowski’s iileion and antipleion theory of temperature variations 
(K S. R., 31, p. 717). 

The formation of ozone in the upper atmosphere, and its influence on the 
optical properties of the sky, J. N. rniNG (EcL Prog. Tiventietli Cent., 9 (1915)^ 
No. 85, pp. 44S-4'^0, figs. 2). —^This article discusses some factors which deter¬ 
mine tlie optical i)ropcrties of the atmosphere, chemical determination of con¬ 
stituents of the atniosi)]iere, the action of ultraviolet light on air, the detex*- 
mimition of ozone in the atmosphere at high altitudes, and the influeuee of 
ozone on the nature of light from the sky. 

It is s(aled that “the optical properties of the atmosphere must lie in the 
precise 4 .iclf.}rmination of the pi-esenee of such bodies as ozone, hydrogen imroxld, 
and nitrogen i)oroxid,” and methods for such determinations are described. 
Although the methods used were designed to detect very minute aiuoimts of 
the substances nameil, tliey failed to show tlie presouee of ai>i)reeiabJe amounts 
of oxids of nitrogen or hydrogen peroxid resulting from the action of ultra¬ 
violet light on air, and they also failed to show the iircseiiee oi! detectable 
amounts of these substances in the air from high altitudes. 

While the tests do not preclude the possibility of the formation of these 
sulistances they show that the quantity formed is negligibly small when com¬ 
pared with ozone. 

Climatological data for the United States by sections (U. B. Dept. Apr., 
Weather Bur. OUmat. Data, 2 (1915), Nos. 1, pp. 245, pis. 2, figs. 7; 2, pp. 284, 
pis. 2, figs. 7).—These volumes coutaln, respectively, brief summaries and de¬ 
tailed tabular statements of climatological data for each State for January and 
February, 11)15. 

Meteorological observations, J. S. Stkvkns {Maine Bfai. Bui. 284 (1914), 
pp. 295, 290).—A, monthly and annual summary of observations at the University 
of Maine on temperature, precipitation, cloudiness, and wind movement, during 
1014 is given. The mean tempera,ture for the year was 43.35° F., a,s eompa;red 
with an average of 42.diF for 40 years; the precipitation was 35.04 in., as 
compared with an average annual precipitation of 42.75 in. for 40 years; the 
snowfall was 00.5 in., as compared with 8S.19 in. as the average of 40 years; 
the X, lumber of clear days was 204 ; the number of cloudy days 07; the number 
of rainy clays was 78; ami the total movement of wind was 48,809 miles. 

Salton Sea water, A. E, Vinson and G. N. Oatmn (Arimmi 8ta, J2pt 1914, 
pp. 3(}4-86(}) .—Turn Is the eightli annual report on the composition of Salton 
Sea wmter (E. S. R., 32, p. 511), com,paring analyses of samjdes collected June 
12, 1914,'with previous analyses. ’ 

During the 350 cla„ys from Juno 18, 1913, to June 12, 1014, the total'solids 
increased from l,<Xi2,r>'0 to 1,179.0 parts'per 100,OtK), a'n inerejise of 17.5 per cent. 
The construction of the total saline matter has been fairly regular during each 
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yeiir of tlie period of observation. “The percentages of coiK‘ent.niiloii for tlic 
sepursite constituents, liowever, show some variation from the general rate of 
eoneeiit.ratioiJj duo, undoubtedly, to the disturbing effec'ts of drainage and 
sciepage water received by the hike. Three constituents-->*-“CalchiiB, potassium, 
and ciirboiiic acid—ai’o showing variations clearly riot due to tiieso causers. 
Oaicium and carbonsites, as In previous years, have not concentrated as much 
as the other constituents, carbonates again showing an actual dixTease. It 
is now well estaldished that this loss of calcium carbonai:e Is due to the 
formation of new travertines siiaihir to those formed when the ancient Sal ton. 
Sea dried up. Potassium, however, instead of decreasing, has coueeulrated 
iliis 3 ’ear in about the same ratio as the other constituents. This may be ac¬ 
counted for in part by the apparent decretise in animal and vegetable organisms 
in the water,’* 

The rainfall of the cotton belt of the United States and its results, B. C. 
Wallis (Scot, Geogr. Mag., SI (iOlS), No. 2, ;>p. 71-79, ff.gs. 5). —This is an 
account of a study simihir to that of the rainfall conditions of the northeasteni 
United States, •which has already been noted (E. S, U., 32, p. Ill)), 

It is sliowm that the rainfall of the cotton belt varies widely, the average 
annual rainfall being 31 in, in the west and 54 in. in the southeast. There Is 
apparently a direct relation between rainfall and temperature, an average 
low-temperature meaning, as a rule, a small amount of precipitation. Correlat¬ 
ing rainfall with crop growdh, the conclusion is reached “ that the best condi¬ 
tions for growing cotton occur about latitude 32° N. in an area where the 
total annual rainfall is about 50 in. per annum, where the temperature is nor¬ 
mal and therefore almost entirely a function of the latitude, and whore the crop 
rainfall depends upon the rising temperature and upon the slacking effecd: of 
oceanic influences, so that an average rainfall of 20 in. can readily be obtained 
during the five or six months required for the growth of the cotton phuit.’^ 

The relation of rainfall to other ci'ops grown in the cotton belt Is also 
briefly considered. 

Isomeric rainfall maps of the British Isles, H. II. IUxll and C. Salter 
(Qua’rt. Jour. Roy. Met. Boa. [Londou], (191.7), No, 17S, pp, fugn, 19; 
(I'bs. in (Jeogr. Jour,, Jp) (1915), No, 6, pp. 520-522). —A series of isonier.ic nia|)H 
based upon rainfall records at 2S3 jflaces, in most cases covering 35 years (1875 
to 1{X)9) and in no case less than 30 years, is given and their signilitjance ex¬ 
plained. 

Seasonal distrib-utioii of rainfall in the British Isles (0co/;r. Jour,,G;S^ 
(1915), No, 6, grp. 520-522). —The character o.f the seasonal variation ■ of, rainfall 
In the British Isles is described as bi-phase; **for whereas on the one hand 
there is a percentage excess in the wet, hilly, western parts of the country dur¬ 
ing the winter half of the year (October to March), with maximum in Decem¬ 
ber and January, and a percentage excess in the dry, flat, eastern pjirts during 
the summer half (April to September), with maximum in July, on the other 
hand, throughout the country the isomeric values are lower during the si)riiig 
half-year (Januax’y to June), with minimum in April, than during the autumn 
half (July to December), with maximum in October.” 

Atlas of agricultural meteorology.—Probability of droughts in Euro¬ 
pean Eussia, P. I. Bboxinov (Atlasy po SelsJcakJio^illiBtvemiot MeteorologU, 
yypti-slo I. SlchernaUcliesldia Karty V^^roMuosti Nastuplomui^ ZasmhU'utJch 
Dekarl P E'vropeisJcot Ross'lL Bt. Petersburg: Met Bur,, 19IS, pp, 7, pU\ $t; 
ahs. in Zhiir. Opytn, Agron, (Russ, Jour, Bafpt. Landw.), V; (1.9IS), No, $, pp, 
MS, 664 )-— The atlas consists of a brief explanatory text with 21 maps diar- 
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acteriziing European Eussia according to drouglit periods during tlie growing 
season, April to Octol>er, inclusive. 

A dry period is detinecl as one during w^Lich not more tiian 5 nim, of precipi¬ 
tation falls. Tlie probability of sueli periods is computed in percentages 
denoting tlie ratio of tlie number of years witli tlie given dry periods to tlie 
total number of years during wliicli the observations were made, viz, sixteen, 

Bata from 300 meteorological stations were utilized in the preparation of 
the maps. Tlie maps show, in general, that the rainfall gradually increases 
from xlpril to June then diminishes to the end of the growing period. 

SOILS—FEETIIIZEES. 

Soils of the cut and burned over areas of north Idaho, J. S. Jones and 
O. W. COLVER (Idaho iSta. But SI (1915), pp. 20, figs. 5 ).—^This survey deals 
with the general characteristics, physical and chemical properties, crop 
adaptations, and fertility requirements of the soils of the cut and burned over 
areas of the paiihaiiclle of Idaho, which are included mainly in Bonner, 
Kootenai, and Latah counties and to a less extent in Clearwater and Shoshone 
comities. 

The soils vary from river and lake bottoms to bench lands and level open 
prairies. The red sandy and silt loams are the predominating soil types. It Is 
stated that the lowlands are rich in plant food, but that they need drainage. 
The bench and other highlands are rich, in mineral plant food, but are usually 
acid in reaction deficient in nitrogen and active organic matter. The 
open prairies, while not deficient in nitrogen, are usually acid and need treat¬ 
ment to make the native supply more readily available. ^‘Unquestionably in 
the maiiagemeiit of the cut and burned over lands the key to Immedisite and 
permanent success Is a thorough understanding of practicable means of 
getting the element nitrogen into them and of making it available as plant 
food.*’ 

Data showing the amount of the various soil constituents are appended. 

Bond Comity soils, 0. G. Hopkins ict al. (IlUncm Sta . ^oU Mpt, 8 (L9iJ), 
pp, 58, pt 1, figs. 9 ).—This Is the eighth of the series of the Illinois Connly soil 
rej)orts and deals hriehy with the physiography, topography, and forination of 
the soils and more fully with soil material and soil types, chemical composition 
of the soil, and held tests of the fertilizer requirements of some of the |)revail¬ 
ing types. 

Bond County lies in the lower Illinois glaciation. The soils of the county nra 
divided into four classes, as follows: (1) Upland prairie soils, (2) npiancl tim¬ 
ber soils, including those zones along strea.m courses over which forests once 
exteiidecl, (M) ridge soils, in(.dudiiig those on morainal, ridges most of wliic‘Ii have 
been forested, and (4) bottom-land soils, mcdudlng the Hood plains along 
streams. The timber lauds are divided into level, undulating, and hilly areas. 
The ridge soils are divided into pervious and almost impervious types. 

The gray silt loam on tight clay of the upland prairie soil occupies nearly S3 
per cent of the area of the county, while the brown-gray silt loam on tight clay, 
the yellow silt loam, and the yellow-gray silt loam are in their order next in 
extent, covering about 16.5,16, and IS per cent of the area respectively. 

The total quantities of some of the necessary elements of fertility “are ex¬ 
tremely limited when measured by the needs of large crop yields. . . * The 
variation among the different types of soil in Bond County with respect to their 
content,of important plant-food elements is also very marked.' Thus the richest 
prairie land (black silt loam'on clay) contains about twice as much phosrihoruB 
and nitrogen as the common upland timber soils, and the bottom lands are still 
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liclier ill uliosiilioriiH. Tiie luoist signifieaut facts revealed . . * arc ilic liiek of 
liiia^Ktone and tiie low pliosplioras content of tlie common nplanil ty|K:\s, wliicli 
eovm* nearly 1)0 iier (*eut of tlie entire eoimty.” 

Tlie reclamation of an iini^rodnctive soil of ^tlxe Kankakee marsli region* 
Soil acidity, nitrification, and tlie toxicity of soluble salts of aliiniliiiiiii, 
J. B. Aor.oTT, 8. Ih CloNMKu, and II* It. Smaloky {fndiund^ Hta. Bi(t 17(h 
c(l., pp. 2-S, figs. iS ).— dills is a popular edition of Bulletin 170 (IQ. S. li, ti% 
IL 518). 

Soils, d. G. BiiUNNunx (Ann, Ept Dept. Agr, ami HUwh IQuccmlamlAj IDJS-JJh 
pp. 6^S'~-8d).-—G.Uonueal and inccluinical an:ilyses of a large luimhcr of samples 
of soils from ten different districts of Qiieenslaiid are re|)orted. Many of tlie 
samples were i;ested for sulidiiir, and It was found “ lliat die amount of total 
siilpliur in a soil amounts on an average to about 0.08 per cent calenlated as 
siilpliiir trioxid (KSOa). tluit tbe majority of sainples do not vary greatly from 
iiiis average figure, and tliat there vseems to be ample sulphur in most of [the] 
soils to supply the requirements of crops for many years.” It is stated tiiat (be 
grass soils analyscod as a rule sliowed high fertility. 

Clienaical studies of soils, 8. Ti.tjustka (^Icded, Deli Proofs tat. jllc/Utn, 8 
(lOlJj), 'No. 8, pp. g.JH-lm).—studies of the chemical coniposititiu and phyMi<*a! 
properties of the soils of eight plats lying adjacent in two rows but siil>JeeUMl 
to dUTcrent cultural treatment showed that the plats varied decidedly in both 
iihysical and chemical properties in spite of their api;>urent uniformity. Idiose 
variations are not attributed altogether to the differences in cultivalioii, but lU'o 
thought to be due largely to previously existing conditions in thci soil, fifing 
plowing under of the ashes of burnt weeds on two plats which had not heen 
previously cultivated was accompanied by a decrease in the content ami solubil¬ 
ity of phosphoric acid, a decrease In magnesium and iron, and an xippareut 
increase in potaKSh and chlorin. 

It is thought that socli x^ariations should be given special consideration In 
judging the fertilij^cr and euUunil requireinents of a pnrticulai’ soil, iriie 
average of analyses of samples from dhferent plats may not be a safe guide for 
such judgment. 

Further studies along this line are in progress. 

Tlie sioliere of aclsoxi^tion ixlienoinena in the soil, A. N. Sokolovskui {'Ahur. 
Qpgtn. A gram (Russ, Jour, Expt, Lumhr.), IB (lOtJf), No* 13, pp. figs. ,1,; 

(il)s, in Zcntdl, Agr, G'hcm,, Jf/f (J91B), No, 1, pp, 10-1 $),—studies of adsorption 
pheuf>niei,ia in the layers of chernozem and fiodzol soils, wltli partic¬ 

ular reference to their nature and the facdors conditioning tliem, are repm1;ed, 
The adsorptive })Ower for bases wa.s found, with one or two exetqdloiis, to 
bear a close relation to hygroseopidty, and tl:ie activity of liotli factors d,eci‘eased 
at higher temperatures. With reference to hygroseopicity, it is pointed out; Ibai 
water content, excluding the inllueuce of salts, is a fund ion of the so-callcHl 
specific surface of the soil and increases whh it. Absorption jvppoared to boar 
no relation to the amount of zcolitic constituents or the amount of silt ja'eseiit. 

It was found that the amount of ammonia absorbed from ammonium chlorid 
varied with the soil layers according to the tpianrity of displaeod bases. Ad¬ 
sorption with exchange of bases occurred to a rather low limit beymui, which 
the exchange of bases ceased. The al)sori)tion of ammonia variiMl with the 
amount of dry residue obtained by displacing the soil solution with OG i>er 
cent alcohol. 

It is !K)hitoa out that the soil components which determine absorption are 
<*hnraeterlzed by a great sp<jcific surface and a susceptibility lo Ibermal and 
chemical infitietices, and the absorption phenomena beyond a certain limit are 
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not accompanied by exchange reactions. The maximum specific surface and the 
maximum susceptibility to thermal influences are found in the upper soil ^sec■’ 
tions ill which the colloid formation processes are most inteusive, thus showing 
a specific relation between absorption and the soil colloids. 

On the assumption that the thickness of the water film on the soil par¬ 
ticles remains constant, the following conclusions are drawn: The absorp¬ 
tive power of the absorbing medium decreases with a decrease pn its effective 
surface. The absorption of calcium in the different layers of chernozem soil 
depends on the content of calcium which is already absorbed and is displaced by 
ammonium chlorid solution and not on its total calcium content. The podzol 
soil, on account of its extremely leached out condition and poverty in absorbed 
matter, shows a series of concordant results for phosphoric acid as well as for 
bases. Chernozem, on the other hand, on account of its complex formation, 
produces a regular series of results only for ammonia. 

rieinoval of humus by oxidation with acid-free hjxlrogeii peroxid showed that 
for chernozem, hunuis, even in the layers rich in it, did not appear to be an 
exclusive factor of absorption. In podzol soil the decrease in ammonia absorp¬ 
tion due to this Iroatment amounted to 05 per cent of the original amount. 

Influence of radio-activity of the air on exposed drop cultures of micros 
organisms, A. Tbillat and Fouassieb (Gonipt Rend. Acad Bed [Puris], 159 
(1015)^ No, pp. 817-S19), —It is shown that the growth of cultures of micro¬ 
organisms may be influenced to a marked extent by the radio-activity of the 
atmosphere, and that the latter may vary with the nature of the soil. 

Studies of the microfauiia of soils from rice localities, A. Oaitda and G. 
Sangiorgi {CaitU, BaJet. [etcA, 2. AM,, 42 {1914), Ro. 15-16, pp. S9S-398, figs, 
6).—Studies of the microfauna of diflerent soils and of the same soil under 
different cultural treatments are reported, and incidentally a comparison of cul¬ 
ture media is made. 

It was found that the composition of the culture medium exerted a definite 
influence on the development of protozoa. With the Omelianski and Giltay solu¬ 
tions the development was more marked than with the other solutions used. 
The development of protozoa began usually on the sixth or eighth day of incu¬ 
bation, proceeded until the fourteenth to eighteenth day, and then gradually 
subsided. The ammhte wmre the prevailing forms and w’^ere present in all 
cases. In only one case were the flagellates more numerous than the amoebie, 
and the flagellates and ciliates were sometimes entirely absent. The dlllerent 
soils showc-Ml marked variations in number and kind of protozoa, ^oils widely 
separated but subjected to the same cultural treatment showed the same indi- 
vidUiUl x>rotozoa.n develoxmieiit 

It is thought that, aside from the physical, chemical, geological, and bio¬ 
logical factors, certain other factors related to the nature of the vegetation exist 
in the soil which have a special influence on the vitality of the small-jmimal life 
of the soil. 

Contribution to the knowledge of the physiology and distribution of de¬ 
nitrifying thiosulphate bacteria, A. Gehring {GentM-. Bald, 2. AM,, 4$ 

(1914), ■2V'o. 15-16, pp, 402-458), —The author briefly reviews work of others 
bearing on the subject, and reports studies of the anaerobic denitrifying sulphur 
bacteria found by Tieske (E. B. R„ 28, p. 35) with reference to their physiology 
and distribution in soils. 

These bacteria were found in different kinds of silt, in compost, cultivated 
soil, beech forest soil, and upland moor peat. The numbers were constant at 
different depths in peat and cultivated soil but varied greatly in the different 
' soils examined, increasing with an Increasing carbon content of the soil. Dif- 
86619°--hro. 1—15-3, 
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lereiit races^ of tliese orgaulsiviB sliowiiig groat viiriatlon« in viriilenee wore 
di^tiiigiiislieil In tlie <liftorent soils. It is stated tliat tlie races found In com- 
beecli forest soil, and peat may be combined into oue great group lu con¬ 
trast to the race found in cultivated soil, and that the respective powers of 
transformation of these two groups stand in the ratio of 4: 1, I 

Nitrate destruction iucreasal in both soil and nutritive solution with ho} 
incresming thlosulpluite content or increasing nitrate content. Nitrate coit^\ 

not be repla.ced jus a sonree of oxygen by other compounds containing oxygtn; .. 

It was possible to replace thiosulphate as a source of energy for the laieteiih', 
in auestloii by other sulphur compounds but not by compounds not containing 
sulphur. Carbonate and bicarbonate were equally effective as sources of carbon. 

Tire addition of thiosulphate to soils caused a strong denitriflcjition, which 
WJis not, however, as strong as that caused by the addition of organic matter. 
The thiosulphate bacteria, by nitrate destruction, showed the same effect upon 
the physical condition of the soil as is attributed to the licterotrophic denitri¬ 
fying bacteria by Koch and Pettit (E, S. K., 23, p. 12B), 

It is thought that the results obtained in these studies will serve to explain 
the resxdts of a previous work of Thalau on the effect of sulphur compounds 
on i>lant growth (E. S. R., 29, p. 521). 

The formation of leaf mold, F. V. Coville (Ann. Rpt BniitlM. Imt., 19 
pp. BBS’SJfS ),—^This is a revision of an article which has already been mded 
from another source (E, g. R., 2S, p. 814). 

Soil tank experiments, S. B. Collison (Florida Bta, Rpt, pp. I/XXF/I- 
LXXIX ),—Experiments with fertilizers for citrus trees were continued as in 
previous years (E. S. R., 31, p. 723), the data for composition of the drainage 
' water obtained being tabulated. 

It is stdted that the losses of potash have continued to increase, being con¬ 
siderably larger than for the same period of the previous year. The opposite 
is noted with reference to nitrogen and the lime losses continue large. *‘Tlie 
presence of comparatively large amounts of ammonia as such, in the water 
from tanks 1 and 2, indicates that a portion of the sulphate of ammonia applied 
leached through without being nitrified.” 

The origin, composition, and fertilizer value of the bat guanos of Cuba 
and the Isle of Pines, C. N. Ageton (Modern Gtiha, B (lO/S), No, 2, pp, ^8- 
5f)).—On the basis of analyses of samples from Cuba, Porto Eico', and Haiti It 
is stated that average bat guano contains from 3.5 to 7 per cent of plmsphorie 
acid, 1.5 to 3 per cent of potash, and 8 to 11 i^er cent of nitrogen but varies 
widely in composition, depending upon the Stage of decomposition, molsinre 
content, leaching, admixture of foreign substances, and other conditions. The 
fresh, friable bat excrement, w'hxch usually occurs as a thin covering over 
floor of the cave, may easily be distinguished from the other classes of inalcrlal. 

A light colored deposit may be expected to contain considerable (luuntiitics 
calcium carbonate or gypsum, or both, the phosphoric acid content being cpiP'^' 
variable but usually higher than in the fresh guano. The reddish or cluxaffa^ 
colored deposits or parts of deposits which have much the same appearance as^ 
a red or ‘mulatto' soil, contain more phosphoric acid than the others^ and 
•usually they contain but very little, if any, nitrogen.” 

The use of the guano as a fertilizer is discussed. 

, The utilization of the nitrogen and organic matter in septic and Imhoff 
tank sludges, G. B. Lifmah and F. S, Bueoess (California 8ta, Bui 251 (1915), 
pp. 2S7-2P5).--Analyses of a number of samples of the sludges are reported 
showing nitrogen varying from 1.23 to 2M per' cent and phosphoric acid from 
0.77 to 1.82 per cent An attempt was made to judge of the availability of the' 
nitrogen of the sludges by determining its rate, of nitrification when mixed 
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witli soils of diiferent types. It was found tliat tlie different sludges beliavecl 
differently in any one soil, and that the different soils showed decidedly differ¬ 
ent capo cities for rendering the nitrogen of the sludge available as measured 
by nitrates formed. The rate of nitrification, however, was generally higher 
than that of siicdi high-grade materials ns dried blood, tankage, fish guano, 
and cotton-seed inenh 

The e(‘onojiiie importance of utilizing sludge is discussed and suggestions as to 
the best inethods of using it alone and with other fertilij^ers are given. 

Peat, C. A. Davis (XJ. B, Gcol. Bur rep, Mineral Re.sanirees of the United 
Btates Oalomlar Year 1918, pt, 8, pp. 888-892), —^Tliis is a review for 1913 of 
data relating to the ^production and use of peat in the United States and abromi 

[Utilization of prickly pear as a fertilizer], T. H. Joi-iwston and H, Tryow 
(Ept Pricldp-Fear Travel, Com,, Queensland, 1912-1914, pp, 28, 26). —The 
use of prickly pear as a fertilizer as practiced in Madras, Mysore, and the Bom¬ 
bay Presidency, of India, ivS briefly described. 

The action of liquid manure as a nitrogenous fertilizer, B. Schttlzf. {Ztschr, 
Landw. Kammcr BcMesioi, 18 {191fi), No, 48, p. 1680). — ^Comparative tests on 
])otatoes, beets, and outs of e(juai amounts of nitrogen in tlie form of iijtrat(‘ 
and of ruiiiid manure are briefly reported, indicating that the utilization of 
the lulrogen of the nitrate was about (X) per cent, while tliat of the liquid 
manure was about 41 per cent. 

The manufacture of nitrates from the atmosphere, K. K. Scott (A.nn, Rpt, 
Bniithsn. Tnst., 1913, pp. 859-884, pis, 8, figs. 7).—This is a. reprint of an article 
which has already !>eeii noted from another source (U. S. R., 27, p. 420). 

The action of certain new nitrogenous fertilizers on sandy and upland 
moor soils, B. Tacke (Mitt. Ver. Ford, Mooricultur Deut. ReicJie, 82 (1914), 
No. 23, pp. —Comparative field tests on oats, rye, and potatoes grown 

on sandy and moor soils of different kinds showed that aiuinoninm nitrate, 
calcium nitrate, urea, and superphosphate prepared with synthetic nitric acid 
were, as a rule, as effective as sodium nitrate and ammonium sulphate and 
may be substituted for them if the price permits this to bo profitably done. 
The Schloesing nitrate was apparently less effective on the well-limed moor 
soils than the other fertilizing materials tested. 

[Some chemical and agricultural effects of fertilizer mixtures containing 
calcium cyaiiainid], 0. J. Kmo (Com, Fert,, 10 (1915), No. 1, pp. 14-16). — 
(loutiiiulng i>reviou8 work by Brackett (E, S. R., 30, p. 20), the author studied 
chaugt‘S ill the soluble phosphoric acid and nitrogen content in mixtures of 
acid phosphate, caieium cyanamid, and muriate of potash, and also the elfect 
of such mixtures on the growth of cotton. 

The results confirm those of iirevious experiments in showing tliat there 
was a considerable reversion of phosphoric acid in the mixtures after standing 
ii few .months. After six months of storage the amount of tnsolulile phosphoric 
acid had Imu’eased from 0.4 to 2.01 per cent. There was no api)reciable loss of 
nitrogen in that time. The field tests of the mixtures on cotton indicated a 
depreciation In their fertilizing effect within one month after the mixtures were 
made. 

The kelp industry (Rpt. Bd, Agr, Boot., Home Indus. Highlands and IslaMs, 
1918, pp, 118-131; ads. in Jour. FranUin Inst., 119 (1913), No. 2, p, 260).— 
Attention is called to the marked increase in the production of kelp in the, 
British Isles since 1005 and a brief account Is given of methods of utilization'^ 
employed, especially in Scotland, and of the products which maybe obtained. 

It is stated that' Scot(*h seaweed is much richer In iodin than Pacific coast 
kelps or Japanese seaweeds and is, therefore, especially valuable as a source 
of supply of this substance, particularly in view of the present shortage of the 
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supply tlerivefl from Gliilean nitrate. A brief ac(;onnt is also given of progress 
in ilie iitlliKatloii of seaweed in the United States, particularly of the raclfie 
coast kelps. 

Tlie new potasli deposits in Spain (Ads, in Internal Inst, Agr. Mo, 

But, Agr. Iniel and Plant Diseases, 5 (IdlJf), No. 11, pp. 1423, UpU; (J (1913), 
No. 1, pp. 53-55). — Various reports and articles on this fSuhjeet are reviewed 
sliowing (1) the Government’s plan of regulating the exploitation of the ile- 
posits, (2) the acquisition of a concession by an American comi^any, (3) ihe 
views of Schmidt and others of the German Geological Society on tlie nature 
and value of the Spanish deposits, and (4) the prospect of the vSpanlsli [lotash 
salts appeauing in commerce. , 

It is stated that *‘tlie deposits of potash salts are found in the Tertiary 
strata of the Ebro basin, i. e., in the same region as the large mass ol* rode 
salt at Cardona, known since antiquity. The discovery was mtide ]>y a. small 
contractor who came across layers of carnallite and sylvin wliilst: iKjriiig in tlu^ 
neighborhood of Cardona. Prospecting made up to tlie present shows that 
there Is a deposit 260 ft. in thickness, containing TO ft. of beds of caniallite 
witli 20 per cent potassium chlorid, and 33 ft of sylvin with 05 per (Hurt pot:aS“ 
sunn chlorid. Later explorations will establish the extent of those tl(d)osi1s. 
In origin they are analogous to those of Alsace, 1 e., they are not primary 
formations resulting from the evaporation of sea water but secondary forma¬ 
tions derived from more ancient saline deposits, probably fi‘om Triasslc salluo 
deposits of the Pyrenees and. the coast ranges of Catalonia.” The opinion of a 
Prench technical expert is cited to the effect that these deposits comimre in 
richness and quality with the best German deposits and have the advantage of 
being more easily accessible, 

Potasli deposits in Catalonia (Zenfbl, Kunstdiinger Indus., 19 (1914)i Ao. 
16, pp. SSS, 839; al)s, in Intenmt, Inst. Agr. IBome], Mo. Bill. Agr, Intel, and 
Plant Diseases, 5 (IBlJf), No. 11, pp, 1423, is a brief discussion, by 

K. Schmidt and others, of the German Geological Society, of these deposits as 
noted above. 

liime in agriculture, P. T. Shutt (Canada Bxpt, Farms Bui. SO (1914), Pp. 
Jd).—This is a popular discussion of the nature of lime and limestone, agrieul- 
tural functions of lime and its compounds, comi)arative values and inethods of 
application of lime compounds, and tlu^ use and misuse of lime. 

Ground limestone for acid soils, J. F. Baxucur and E. C. Coxlison (New 
YorJy State Bta. Bui. 40 O (1915), pp. 145-^163, pi, i).-~Tlie first section of tills 
bulletin discusses briefly the chemical composition of limestones, w'ith a table 
showing the carbonate content and calcium carbonate eciulvaleiit of tlie groniul 
limestones produced in the various quarries of New Xork and of the principal 
ones brought in from outside. Following sections discuss tlie^ practical use of 
ground limestone on acid soils and give compiled data showing the returns 
from the use of limestone on various crops and soils. 

It is stated that three-fourths or more of the farm lands of New York would 
be greatly benefited by a liberal application of lime in some form. Limestone 
is considered likely to produce better results than burned lime and is safer 
and more convenient to apply. The relation of magnesium in limestone to its 
practical use is pointed out. 

Theoretical considerations and experiments in the use of ground limestone 
are reviewed to show that fineness greater than is necessary to allow all the 
material to pass through a 10-mesh sieve is not required for satisfactory use. 

Gypsum, E. W. Stoi^e (U. B, Oeol, Bitrveg, Mineral Resources of the United 
States Calendar Tear 1918, pt. B, pp. This is a review for 1913 of 

data relating to the sources, production, and use of gypsum. 
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Analyses and valuations of commercial fertilizers, C. S. Cathcabt et al» 
{Now Jer,‘^ey Stas. Bui. 274 {1914), PP^ S-GS ).—^j;\iiiilyses and valuations of 035 
samples of fertilizers and fertilizing materials offered for sale in New Jer>sey 
during 1914 are reported. The average composition, valuation, and selling 
price of the COS mixed fertiliz(‘rs examined were as follows: Total nitrogen 
2.GG per cent, total phosphoric acid 0,24, available phosphoric acid 7.75, potash 
6.01, station’s valuation $22.40, and seUing price $29.51. Of the OOS mixed 
fertilizers 420 were found to he as guarantied. The reported tonnage for the 
year ended October 31 was 155,414 tons. 

Eertilizer registrations, C. S. Catiicart (New Jersey Stas. Bui. 275 (1915)^ 
pp. 3-84)’ —list of brands, wdth guarantied composition, of mixed fertilizers 
and fertilizer materials offered for sale in New Jersey during the fiscal year 
ended October 31, 1015, is given. 

AGEIGTOTUEAL BOTANY. 

Applied and economic botany, H. Kraemer {Philadelphia: Author, 1914, 
pp. y/+6'<9d, pds. 2, figs. 420).—This book is designed to meet the needs of 
students in technical schools and in agricultural, pharmaceutical, and medical 
colleges, also to serve as a book of reference for chemists, food analysts, and 
students in the morphological and physiological study of plants. The facts and 
illustrations presented are int(mded to give the latest information regarding 
morphology, origin, and distriljutlon, also chemical nature, of the plants studied. 

On account of the contamination of the materials on the market, especially with 
lower plant forms, a more or less succinct treatment of the principal groups of 
lower and higher forms is given. The several chapters deal with the piinelpal 
groups of plants, cell contents and forms of cells, outer and inner nilupiiology 
of the higher plants, botanical nomenclature, clussitieatiou of arigiosperins yield¬ 
ing economic products, cultivation of medicinal plants, and microscopic tech¬ 
nique and reag(mts. 

The vegetation of Nantucket, J. W. Haeshberger {Meprint from But 
Qeogr. Soc: Philadelphia, 12 (1914), No. 2, pp. 70-79, 5, fig. 1). —Giving a 

brief description of the vegetation on the island of Nantucket, the author states 
that the two main factors in producing the present almost treeless condition of 
the island arc the evaporating action of the wind and the nature of the soil. 

The character of the tubers of Batatas edulis, Z. Kameeiving (Ber. Deut 
Bot G'esiM., S2 (1914), No. 5, pp. 352-360, figs. 8).—From work as carried out 
witli B. edulis to determine ’whether its tubers ai‘e to be regarded as roots or 
steins, the autJior concludes that the signilicance of these bodies lies in their 
relation to the vegetative propagation of the plant. 

The stmeture of clover blooms, V. Fominykh {Zhur. OpyPiL Agron. {Russ. 
Jour. Expt^ Landw.), 15 {1914), No. 5, pp. 395-400, /hZ-s*. //).—Tlie author de¬ 
scribes the nectary of Trifoliiim pratense, which, it is claimed, has not been 
adequately done heretofore. 

Studies of Camptosorus rhizophyllus, F. L. Pickett (Proc. Inxt Aead. Sot, 
1013, pp. 129, 130). —Studies on this plant show it to possess two important 
adaptive factors, namely, an unusual x^ower of promiscuous growth in the pro- 
thallial cells and ability to resist extreme desiccation. 

The sexuality of rust fungi,' F. Kawitscher {Ber. Dcut. Bot. Gesell, 32 
(1914), No. 5, pp. 310-314, figs. 4)* —^This is a brief inport of some preliminary'^ 
observations, noting more particularly the copulation of sporidia in TiUetia; 
tritici and the Bubseexuent behavior of tho^ resulting binucleate hyplim. 

Eecent aspects of mutation, K. B, Ga.tes {Nature ILondon], 94 (1014), No.'' 
2350, pp. 296-299).—-TlxU Is mainly a review of recent publications regarding 
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cytologieal find morpEoIogicnl elu'iraclers and iiiberitaiico, pniilerilaiiy as noIxVi 
ill P|:)eeiea of ffiuotliera arid tlieir mutants. 

G-rowtli and variation in maize^ R. Pearl and P. M. Burfac^e {Pro(\ Nui, 
Acad. 1 (1915). ATo. //, pp. 222-2^^6, fig. 1; aU. in jlkiine (^ki. BuL 254 
(1914), pp. 200, 291 ).—The investigation reported in this parser Is an, alix,anpf; 
to analyze the normal variation of maize from the standiiohit of its (levi^lop- 
isieiit. The authors tried, by studying the growth of the iiidividnsi'l, to analyze 
the adult variation curve into its component elements as a beginning at an 
understandiiig of the develox>mental physiology of the gfuios conrermn! in Iho 
prodoetion of the characters studied. Measurements were made twice a, wet']; 
of the height of each individual of three series of plants of a variety of sweet 
corn. 

The evidence indicates that the observed differences in the manner of growth 
of individual plants and groups of plants can not he explained as ilio eflVoi of 
external enviromuentiil factors, but are rather to be looked upon as (he effect 
of internal factoivs. The distribution of the average relative size of indh'idiial 
plants is such as to suggest the random distribution of tliese factors among 
the plants. The simplest method of explaining these facts is ]adle\a»d to Ih‘ to 
regard the differences in the manner of growth as due to independent Mondi^llan 
factors which are distributed at random in any population of open fiuiliizod 
maize plants. By assuming the presence of two independent growtli fjndors 
and weighing each with the propier value, the authors eonsichw It iiossUde io 
obtain a theoretical distribution which agrees very closely with tlu^ observed 
distribution. The interpretation of the growth of these plants by Mendelian 
factors is said to be strongly supported by the distribution of the staiularfl 
deviation of tile plants with different relative sizes. 

The causes of growth in plants, III, G. A. Boeowikow {Kolloid Aiftchr., 15 
(1914), ^^ 0 . 1, pp, Having noted (E. S. R., 20, p. 420) tlmt the liydra- 

tioii of plasma colloids appears to be one of the most imi)orta,nt factors in i)lant. 
growth, at least in case of Eeliantlms anmim, and that an ex(a3pl,ioii to ill is 
rule may be observed to result from the lu-eseiice of the respiratory iirodmjt 
carbon dioxid in the nutritive solution, the author has carried out fiirilier 
investigations which are here briefly discussed. 

It was found that concentration of tlie cell sap and rapidity of growth bear 
an inverse rather than a direct relation to each other, sliglit alte.ral',Ions In 
the one often corresponding to great changes in the other, the {lossibie bearings 
of this fact being discussed. It is thought that the periods of growth through 
which each cell passes may foe related to stages in the rapidity of liydraflon 
of the cell colloids. 

Eurtlier studies on the colloidal and physical chemistry of the cell, W. 
Riihland (Jahrh, Wiss. Bot. IPringsheim'], $4 (1914), A'o. S, pp. S91-447 
The author has continued work previously noted (IT S. R., 30, p. 2K), detailing 
results and inferences from a study of carbohydrates, alkaloids, glncoslds, and 
acids, also those from a study of the physicochemical properties of the cell in 
general and of the cell as an ultra-filter in particular. It is stated that the 
function of an ultra-filter is exercised by the plasma membrane and not by 
the cell wall. 

The influence of ultraviolet rays on chlorophyll*containing cells, J. groK- 
LASA (ZUcJiK PflamenJcranTc., 24 (1914), ^o. 4, pp. 19S-204).--In the course of 
numerous experiments here reported, dealing with a nimiber of plants, 4t ap¬ 
pears that the briefer exposures (two hours) to ultraviolet rays (of wave lengths 
300 to ^QOm) generally cause rapid development of chlorophyll In etiolated 
leaves, while longer exposures either produce results not much greater than 
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those from ordinary sunlight, or else tend toward destruction of the vitality 
of the superficial leaf cells, resulting in discoloration and dOiith of tlie foliage 
without, however, iiijiiriiig the rest of the plant or d(K»reasiiig its power of 
foliage reproduction. These results largely confirm those rer>ortetl by l^lay,iieiine 
and Deiiioiissy (B, S. It., 22, p. 480). Plasinolytlc tests show that in some 
cases at least the upper surface of the stomata.l guard cells Is most rc^adlly 
affected. The discoloration of the leaves is explained by the chemical, cliaiigt^s 
in the dead protoplasm. Blower petals are njoro quickly altered t.han are leav(\s 
by the ultraviolet rays, both flowers and leaves of indoor i)Uinta being mort^ 
readily a,fleeted than are those of outdoor plants, and the species being more 
significant in this connection than the flower color. 

It is regarded as established that ultraviolet rays exeit a great influence on 
the development of chlorophyll-forming organs as well as tbe activity of 
these organs, but that prolonged action of such rays disturbs profoundly the 
life processes in the leaf cells. 

The relation of chlorophyll formation to light wave length, A. Schmidt 
{Beitr, Biol. Pflanz., J2 (1914), No. 2, pp. 2()9’-^294, pis. 2).—-Noting briefly 
studies of other authors as cited on the relations of liglit, eliloroifliylb and as¬ 
similation, the author gives an account of his own investigations, emi)loying 
Zea mays, in regard to the influence of different wave lengths of light on the 
synthesis of chlorophyll, , 

The results are said to present analogies to those noted by Kniep and Mindei* 
(B. S. 11., 22, p. 220) and by Lubimenko (B. S. 11., 25, p. 481) regarding the 
assimilation of carbon dioxid, inasmuch as for chlorophyll formation, as well as 
for assimilation, there are two maxima, the blue rays possessing a greater 
significance than was formerly ascribed to them in this regard. 

A bibliography is appended. 

A simple apparatus for the study of phototropic responses in seedlings, 
O, N. Hoffer (Proc, Ind. Acad, Sei ., 19IS, pp, 9S-9C, figs. 4). — ^Tliis apparatus, 
made up chiefly of the microscope with a micrometer eyepiece attached to the 
side of its carryhiJ? case used as a dark chamber, is employed to observe minute 
responses of seedlings and fungi to filtered solar I'ays. 

Irritability as related to plasmatic conditions, A. Heilbronk (Jahrh, Wiss, 
Bot IPringsheiniJ, S4 (1914)i No. S, pp. SQ'1-S90, fig. 1). — In a study of Vida 
faha and Averia saliva the author found the viscosity of living substance to 
have a iiiinimiim of 9 times and an average of 24 times that of water. It is 
concluded also that cell i)lasma opposes not only chemical but physical proper¬ 
ties to inliueuees tending to limit motion therein. 

A bibliography is given. 

Transpiration of Sili^hium laciniatum, L. A. OiBDmoB (Plant World, 
(1914)i No. 11, pp, S09-S28, figs. 10). —^This is a detailed account of experiments 
already reported (B, S. II., 80, p. 72G)* 

The physiology of germination, G. Muixer (Jahrh, Wiss, Bot. IPringsJteim], 
S4 (19l4)f No. 4f PP' 929-C)44i figs, S5). —^The author states, among other find¬ 
ings, that the causes of pressure noted as tending to burst the seed coats are 
imbibed water and growth of endosperm, cotyledons, or rootlets. The struc¬ 
tural arrangements favoring escape of the embryo are descilbed as belonging to 
five different types. Pressures found to develop during changes in the cotyle¬ 
dons and endosperm are given. The resistance of dehiscence lines in seed coats 
is said to be lessened by the presence of wmter. 

A bibliography is appended., 

The germination of seeds of^ Aris$ema, P. L. Piokett' (Proc, Ind. Ami, 

191g, pp. figs. 6 ).—Seeds of A. tHphyllum gave a high percentage of 

germination, and it is noted that some germinate blindly, that is, the embryo 
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grows, a corm and roots are produced, and food is transferred from seed to eorm 
without the formation of leaves or other xjhotosyntlietic organ. At the erul of 
the growing season the connection with the seed is broken oit, leaving tlio new 
plant independent. Some corms are from throe to six times as large as others 
under apparently the same conditions. 

A similar set of experiments with A, dracontvum showeii that in this species 
the formation of leaves is a somewdiat rare exception. Other evidence of 
plete response to seasonal changes was observed, and the suggestion is nuido of 
a definite periodicity requiring more than the usual rest season for tfiis plnut. 

The longevity of submerged seeds, G. H. Shull {Plant World, 17 (If) 14)^ 
Wo. 11, pp. $29-SS7, figs. 2). —^The appearance of more than 140 species of plants 
on the dried bed of an old mill pond that had been drained suggested additional 
tests on the viability of seeds of some of these species. It was found that under 
laboratory conditions a number of seeds germinated after a submergeiu'e of 
more than four years, and some seeds are said to have been viable after sevcui 
years of continual submergence. 

The assimilation of atmospheiic nitrogen, and the reaction of albuminoid 
material contained in specialized hairs of plants cultivated in oxygen with¬ 
out nitrogen, P. Kovessi (Rev. Qdn. Bot., 25 Us {191 Jf, pp. 405-415 ).—The 
author cites recent studies claimed to have been very carefully cerriiMl out and 
to c*onfirm his conclusions previously announced (E. S. R., 32, p. 327). 

Biochemical induence of manganese, A. Pitgliese (Atti R. Invoragg, 
WapoH, 6. ser., 65 {1913), pp. 289-315). —^Detailing investigations regariling the 
antagonism between iron and manganese in nutritive solutions for wlieat, etc., 
the author agrees with jMasoni (E. g. B., 20, p. 220) in claiming that su(‘li 
antagonism exists, and he states that the optimum ratio for these two materials 
seems to be in tlie neighborhood of 1: 2.5. 

The action of antimoniacal salts on the respiration of plants, W. rAr;r..ADT]sr 
and €4. Cohnstaisih (Rev. GTn-. Bot., 25 Us (1914)^ 2>p. 53.9-555). — The authors 
found that the respiration of etiolated shoot tips of vetch is stimulated by 1 per 
cent of antimony tartrate, as by other poisons (E. g. E., 23, p. 029), presumably 
as a defensive reaction against the poison, while the respirution of geruilnatlng 
peas is decreased by that solution. The difference is ascrilied to thc^ deticieiuy 
of respiratory cliromogens in peas, and the conseciuent, lessened absorpllon of 
oxygen by them. The normal coeOicient of respiration is l)ut little afhHded In 
seeds of peas and shoots of vetch by this poison, but in young rootlets of B|)rout> 
ing peas, which normally show the coefficient CDs: Oa—d.; 2, tlie coefficient luv 
comes COa: Oa=l, corresponding to a decrease in growth rate. The action of 
this salt decreases the respiration of dead c?ells, Beeds poisoned wit'll antimony 
after freezing give off a decreased amount of carbon dioxld. 

Volatile acids in fermentation products of some anaerobic bacteria, 0. 
Seliber (Rev. G4n. Bot, 25 Us { tdl 4 )„ pp. 589-598). — 0-iving details and results 
of work according to the method of Buclaux, as formerly noted (E. B. B., 24, 
p. 120), and using cultures of Bacillus ’butyricus, B. perfringcns, and B. pntri- 
ficus, the author states that the^ first of these produces butyric and acetic acid 
and the second produces acetic and formic acid (propionic acid also being noted 
in some of the cultures). For B. putrifictcs it is difiicult to ascertain the exact 
nature of the volatile acids produced. It is said to have been .shown that 
under constant conditions of culture the same acids are produced constantly 
by a given species of the organism, 

Fatal tempex'atures for some diastases of animal or vegetable origin, E. 0. 
Teodoresoo {Rev. G4n. Bot, 25 Us (1914), pp. 599-627).—GiYhi^ further details 
(B, S. R., 28, ix 803) of tests made with diastases heated to varying degrees, 
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the author states that when dried those sn]')port for a short perio<l (one-half 
hour) temperatures aboTe lOO*" 0., and in some cases nmeli lii,dier. ^oi\n\ 
siig.^estloiis as to tlie nalure of tlu^se IxH'lies are also olTta'Cti 

Excretion of toxic snhstaiices by roots, I). Piu'aniciinikov (Itev. CUkh Bot,, 
2o Ufi (1914), PP» fi(/s, 11), —(rhis is mainly a discussion of the work 

done by reritiuin (E. S. It.,, dO, p. 420), the results of which in;rm in I'jart 
with those of American in vest ij^a tors named. 

Alterations in the forms of antagonism curves, W- J. V. Osterhout 
(Jahrb. Bot. I19ingsheim''lf A}- (1914), Ao. pp, 645-950^ fig, i).—The 

author, reporting an, extension o;f work previonsly noted (E. B. It., 2G, p, S2li; 
29, p. 027), sliows by tables and curves liow the antagonism between, given 
percentages of sodium clilorid and calcium chlorid may vary from time, to 
time in the course of a given experiment. This is held to be due to progressive 
alterations in the permeability toward each salt of the living material em¬ 
ployed, which in this case consisted of i)ortions of Lamimiria sacc^umna. It 
is thought that these two salts act in dilTerent ways to influence permeability. 

The influence of X-rays on vegetation, B. MihGE and H. Coupfj (Gompt. 
Bend, Acad, Bci, IParis], 159 {1914), No, //, pp, SS8-940, pi i).-—Reporting ex¬ 
periments with seedlings of R(iphanu,s* saUvus and LepkUwm sativum subjected 
for about 38 days after planting to strong and frequent applications of X-rays, 
the author claims that this preliminary study shows that these rays exert a 
favorable Influence upon the foliage, but more upon the underground portions 
of tlieso plants. The effect xuereases with the ITetineney and strength of the 
application (even within limits dangerous to animal tissues), and the rays 
affect the morphology and structure of th(‘se plants when grown hinder their 
influence. 

3?IEIB CEOPS. 

Plant breeding, G. F. FimEMAiir and J, 0. T. Uphof (Arizona Pita, Bpt, 1914, 
pp, 84S-B48 ),—In variety tests reported with alfalfa it is noted that Peruvian 
alfalfa has demonstrated its excellence for the region. In physiological studies 
as to thb nature of drought resistance, the results suggest a distinct relation 
between the transpiration rate and the number of stomata on a given leaf 
surface, . 

It is noted that the sweet corn breeding experiments have resulted in pro¬ 
ducing a variety that is hardy and drought and heat resistant from a few 
grains originally found among the native corn grown by the Papago Indians. 

Cultural work with topary beans and variety tests with wheats are also 
reported. 

[Field experiments], A. M. McOmie (Arkom Bta, B'pt, 1914, PP» SSO-SBS, 
S34-S'S7), —Cultural tests being carried on at Phoenix and at the dry farms 
at Sulphur Spring Talley, Prescott, and Biiowflake with wheat, oats, rye, Indian 
beans, .miliet, Budan grass, corn, sugar beets, sugar cane, sorghums, potatoes, 
legumes for cover and forage crops, millets, flax, and teosinte, and breeding 
work wit,h alfalfa are briefly reported. 

[Eield-crop trials], X M. Scora {Florida Sta, Bpt 1914, PP^ XX/J-XZJX).— 
This gives results of cultural trials of Sudan grass, teff, Wakulla bean, Yoko¬ 
hama bean, Alachua bean, Florida velvet bean, soy beans, cowpeas, sweet pota- , 
toes, Chinese velvet bean, and kudzu bean. 

Sudan grass yields ranged from 1,245 to 4,960 lbs. of cured hay per acre 
in 1913. “ The sowings made in March produced only one cutting during the 
year, while the later [April and May] sowings gave two cuttings/^ 
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Ill fertilizer trials wltli Japanese caue results sliowed tliat “potash gave a 
aeelcleil increase in yield; aiiimouia gave an Increased yield; suliiliat-e of 
aiDieonla ]produced a little better yield on the average tlian did dried bIoo<l; 
jicid pliospbale n])pareutly gave no inex^ease in yield; sulphate of potash pro- 
(lue(ai a little better yield than did muriate ot potash.” 

[Field-crops experiments], J. B. Gaerett and F. 0. QuERfAU {Louinimia 
Sim. Rp'L 191Jh PP- 2cS-^P).—the North Louisiana Station it is noted 

that ill rotaJioii exiairiments little difference wa.s produced by the use of raw 
rock phosphate at the rate of 2,700 lbs. per acre every third year and acid 
phosphate a;pplh-d at the rate of 300 lbs. per acre. “ On the raw rock ]>h()^sphate 
plat 1,207 lbs. per acre of seed cotton were produced and 27.9 bii. of com, and on 
the acid phosphate plat 1,228 lbs. of seed cotton and 27.7 bo. of corn.” 

Sudan grass yielded 5.43 tons of hay xier acre in two cuttings on the x^ed 
type of soil. Of cowpeas, “the New Era, Groit, and Iron varieties produced 
32.3, 2G.35, and 20.96 bu. per acre, respectively. Two pickings were seeiiretl 
from each of these varieties. The Whippoorwill, which is the standard variety 
in this section, only produced 10.2 bu. per acre. Ordinarily, 10 or 12 bu. of peas 
per acre is a good crop here.” 

Yields are also reported for sorghum, feteritaj Kafir corn, milo maize, ribbon 
cane, and Japanese cane. 

In regard to fertilizer experiments with rice at Crowley, it is stated that “ it 
is likely that 16 per cent acid phosphate is our best and cheapest source of 
phosphorus. The results of the past five years indicate that a 200”lh. per acre 
application will give the best and the cheapest returns. Kainit when applhid 
to old rice land seems to make considerable increase in yield the first year, hut 
in succeeding years the yield is hut little better than the yield on the check plats, 
where no fertilizer has been used. Applications of ixhosphate and kainit in etiual 
parts do not make increase in yield over the plats where phosphate is used alone. 

“ It is indicated by these experiments that cotton-seed meal may profitably be 
applied to Honduras rice, but that the returns are not so great with Blue Hose 
or Shinriki, this especially marked in the case of the former. It is not believal 
that it is profitable to use cotton-seed meal or other nitrogenous fertilizer on 
Blue Rose rice. Water crab grass is observed to grow on all plats fertilized 
with acid phosi^hate. This wars especially noticeable last year (1014). On pdats 
fertilized with kainit and ■where there was no fertilizer there was little if any 
crab grass. On the phosphate plats there •wa.s a heavy stand of grass which 
could not be checked with water and which caused considerable decrease in the 
yields of rice in these plats. 

“As these results clearly indicate that phosphate promotes the growth o'f 
grass as well as Oio growth and yield of rice, it would seem that the fertilizer 
should be placed as close to the rice plant as possible. In other words, the fer¬ 
tilizer should be placed in the row with the seed, but not in contact with it In 
this way the rice Avould get the benefit of the fertilizer first and would have a better 
chance to get away from the grass. It is good practice to drain the land fifteen 
days from the time of the fii’St flooding. This will cheek the activity of the 
" root maggot,’ and it is believed that the drying out of the land at this time is 
a good thing for the rice. Where it is possible to do so, the land should be 
drained twice during the irrigating season.” 

Rotation trials are also summarized, the results indicating that highland 
crops will, if continued long enough, eliminate red rice. It is believed that less 
than a six-year rotation will not he profitable. 

Field experiments, 0. B. Woods {Maine Bta. Bui. BS6 (1915), pp. ^.1-5.1, QB, 
54 ).—Yields in 1914 of variety tests of commercial varieties of oats are given 
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hanging from 70 to 1,05 bii. per acre, tmtl of new varieties^ orlgiBated at Iligli- 
moor B^irm ranging from 81.5 to 120 ]')n. ,por acre. 

In testing ra,tes of seeding for oats, 10 i)k. jier acre gave l>etf:Gr yields tlian 
S, 10,12,14, or 20 pk. per aero in liil4 in Aroostook County. An oxpeiiiiieiit com¬ 
paring solpimie of aimnonia and nitrate of soda as sources of nitrogen for 
potato fertilizers is noted as in pn-ogress, tlie first year’s trial being fa.vorablo’to 
tbe latter. Experiments comparing different methods of ai)plyi!ig fertilizers to 
potatoes are also noted as in progress, witli no marked differences thus far. 

It is noted that spraying potato fields with iron sulphate to kill wild mustard, 
in 1014, did not give as satisfactory results as previously noted (E. S. It., 31, 
p. 133). 

Ill a rotation experiment to test the effect of sweet corn on a succeeding grass 
crop no Injurious effect has been shown thus far. 

Experiments with farm crops in southwest Missouri, C. B'. Hutchison 
and T, R. Douglass (MtssoiiH ^ta. Bui. 122 {1215), pp. 163-185, figs. 3 ).—This 
bulletin gives results of several years’ work with field crops on a red limestone 
soil classed as Crawford silt loam. Variety tests included corn, oats, barley, 
and wheat. A d-year rotation experiment included corn, oats, ivheat, and cow- 
peas and soy beans. 

In an average of three years, drilling oats gave an increase of 2.S bii. per 
acre over broadcasting. The greatest increase occurred in the most favorable 
oat season. Winter oats seemed to be an unreliable crc»p for this section. 
Drilling cowpeas at the rate of 4 i>k. per acre gave 4,175 lbs. of cured hay, a 
larger amount tlmn In'oadcasting or planting with a. corn idantor. 

Ill alfalfa experiments the use of lime 4,50O lbs., maimro 27,000 lbs., and bone 
meal 300 lbs. iier acre gave better yields than limestone alone or than llnie- 
sl;oBe and manure. The yields of hay are given as 11,008, 4,0S5, ami 7,455 Ihs. 
respectively, with 778 lbs. i)er acre with no treatment. 

Under miscellaneous cultural experiments were indudcHl rape, crimson clover, 
and hairy vetch. 

Recommendations for the management of crops in this region ami possible 
cropping systems are given. 

Soil fertility problems, E. B. Stookey (WasMugton West. Wash, 8tia. 
Mo. Bill., 2 (1914), No. S, pp. 2-6, fig. i).—This reports results of a one-year 
soil fertility test on rather sandy muck soil.” Erom the yields of mangels, 
corn, potaio(‘s, and thousand-headed kale in held plats the following eon- 
diisions Inive been drawn: 

“The yields of all four crops clearly show that potash is the limiting 
factor on this inuck soil. Potash alone or in coml»ina.tion has ]»roduccd about 
the same results. Lime ha,s increased the yield of three of the four crops, 
probably because it helps to liberate potash. Nitrogen and pbos|>horus alone 
have not increased the yield. Einally, manure has increased the yield more 
than any other single fertilizer or combination of ferlllizers used.” 

Pot tests with oats on this soil, a new ‘‘shot day,” and line sandy loam 
indicated the great value of manure. 

[Cultural and fertilizer experiments], E. B. Stookey (WashingiM Bta., 
West. IVaslh. Bta. Mo. Bnl, 2 {1915), No. 10, pp. reports variety 

tests, for the seasons 1913-14, of oats, barley, wheat, .peas, vetch, navy beans, 
soy beans, cowpeas, com, kale, marrow cabbage, mangels, sugar beets, swedes^^ 
turnips,n’ed clover, alfalfa, millet, and buckwheat; cultural tests with tangier^ 
pea, clovers, espersette, serradella, Italian rye grass, meadow fescue, orchard 
grass, Kentucky' blue grass, and other grasses, rape, peniclllarfa, teosliite, ami 
sorghums. Pot experiments in fertilizing upland “ shot clay,” va’Iley “ fine 
sandy loam,” and muck soils are noted as in progress. • 
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Tlie growing of siiecnlent feeds for fall and winter use.—I, Boot crops,, 
B. B» Stookey {Washington Wash. /S7a. Mo. BuL, 1 iVri, 

pp. 9-13, figs. 12). —TEis reports yields in variety tests of mangels, carrots, 
riita-bagas, and turnips grown as stock feed, with hrief cailtural notes. 

The growing of siicciileiit feeds for fall and winter use.—II [Winter 
fotage and miscellaneous crops], E. B. Stookey (Was'hiagton ^ta., IFe.s'A 
Wash. Sia. Mo. Bui, 1 {19Vi), No. d, pp. 8-10, figs. ;3).—Cultural .imdiiods are 
given for kale, marrow cabbage, rape, cabbage, and potatoes as grown for suc- 
ciileiit feed for stock, and yields are reported for the three first-naiiied crops. 

Summary of results [with] cereals, 1914, C. E, Saunders et al. {(lunaila 
Bxpt. Farms Bui 81 (1914), pp. 31). —This gives results of variety tests and 
describes recommended varieties of wheat, oats, emmer, sp)elt, barley, rye, field 
peas, beans, tiax, and buckwheat for the maritime Provinces, Quebec, Ontario, 
Manitoba, Saskatchewan, Alberta, and British Columbia. 

Report of assistant^ botanist, J. Billing (Florida 8ta. Rpl 1914, pp. 
LXXXI-CYI, figs. 5). —This reports a continuation of work previously noted 
(E. S. R., 31, x>. 734) in regard to the inheritance of pubescence of pods and 
plants in crosses between the Florida velvet bean, and the Lyon beau to the 
fifth generation, and between Elorida and Yokohama", and Idorhla, and China, 
to the third generation. 

The inheritance and segregation of characters, stinging, downy, velvet, and 
black are discussed and noted as following closely the Mendelian calculations. 
In a study of the inheritance of partial sterility in the first generation hylirids 
of these bean crosses, the author believes that the discovery of empty pollen 
grains and of aborted embryo sacs shows a segregation of genetic differences, 
for ill the partially sterile progeny certain coiTes],)onding paternal and maternal 
chromosomes have apparently not been correspondingly paired. See also a 
previous note (E. S. R., 32, p. 725). 

Corn crosses are also briefly noted. 

Corn, J. R. Ricks and C. T. Ames (Mississippi Bia. Bui 110 (1915), pp. 
$-15). —^This bulletin gives results of exxierimeuts with corn, consisting of 
variety tests, cost of growing, dates of planting, fertiiizers, cuitiiral methods, 
subsoiling, spacing, suckering, and the yiroduction of silage corn. 

In tests of 32 varieties from 1911 to 1914, inclusive, yields ranged from 21.0 
to 59.4 bii. per acre at Agricultural College, The cost of production of corn pi'r 
acre was $12.50 and per bushed 2(t3 cts. Commercial fertilizers do not seem 
to have been successful. “A crop of cowpeas gives us lietter returns than com¬ 
mercial fertilizei’s.’^ Subsoiliiig was deemed to he of no value in incrGasIng 
the yield of corn. Early (March) planting showed better results than late 
(dune) iilanting, and flat cultivation better yields than ridge cultivation. Cul¬ 
tivation continued until tasseling of the corn began showed better yields than 
early cultivation only. Corn spaced 1 ft. in the row gave bettor yi(,‘l(ls than 
when spaced 2, 3, or 4 ft. for early planting, but in late planting 2 and S ft. 
^)acing gave the best results. Breaking the sucker when the corn was 4 or 
6 ft high was found to be injurious. Ten tons of barnyard imuiure per mtm 
always gave an increase in the yield. 

Silage corn yielded from 6.3 to 10.9 tons per acre. “ For 3 years the average 
cost per ton of silage at this station has been $1.92. This includes everything 
from the rent on the land up until the silage is in the silo.’" 

Tests of 19 varieties of com at the Holly Springs substation show 5delds 
ranging from 30.5 to 92.2 bu. per acre in 190S, 1912, 1013, and 1914, 

Methods of treatment for weevils in stored grain by the use (>:f (virbon 
bisulpMd, by R. W. Harned, are appended. 
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Com experiments, C. G. WrixiAMs jind F. A. Wklton (Ohdo Ma. BuL 
(1915), pih 71-109, figs. S ).—Tliis bullei.iu gives results of experiments witli 
com tliat iiuve l)eo!i ruiiniug for various lengths of time, in some eases covering 
over 20 yea.rs. Data, are ju'escaitml lii *20 (:ubles. 

“ Coinpaj'liig a, H-year rotation system with tlio continuous growing of corn, 
the former has given an limrease of 12 to 14.70 bii. per acre, in spite of the 
Iieavier inse of manure and fertilisers under coiithiuous culture. Comparing a 
5-year with a 3-year rotation, the hitter has given an increase of 0 to S.30 bu. 
per acre. Coniparing a 3-yeur rotation with continuous cropping, no fertilissers 
used iu' either case, the yield of corn from the former is 127 per cent greater 
than the latter. 

“ The use of phosphorus, alone, in the form of acid phosphate, has increased 
the yield of corn. 8.28 bu, per acre. The use of manure alone has increased the 
yield 31.27 bu. per acre as an 8-year average. The use of acid phosphate and 
manure has increased the yield 40.58 bu., thus leaving 9.31 bu. to be credited 
to the acid phosphate. 

“On such acid soils as are found on the station farm at Wooster, 1 ton of 
burned lime or 2 tons of ground limestone, applied once in 5 years, has in¬ 
creased the yield of corn on an average 7.85 bu. per acre on the fertilized plats, 
and 8.25 bu. per acre on the unfertilized pihits. Taking into consideration all 
the crops of the rotation the application of lime has been worth, on the average, 
$14.21 per acre i)er rotation. The cost of the lime has been $5. 

“ Comparing very deep jdowing with ordinary plowing and with subsoiling, 
the 5-year average gain for siibsoiling has been 2.32 bu, per acre, and for the 
deep plowing 0.43 bu. per acre. 

“riantings of corn made at Wooster from May 4 to 10 have given larger 
yields of siielled corn per acre than the plantings of other dates, though the 
moisture content and the shrinkage have been lower from the plantings made 
from April 24 to 29. Of the plantings of the latter dates, 78.62 lbs. of ears as 
weighed in November have been required to equal a bushel of shelled corn in 
April, while of the plantings of June 2 to C, 01.05 lbs. of ears have been re¬ 
quired. The variety of corn and all the conditions of growth except date of 
planting have been the same. 

“ Where the distance between rows and the number of plants per acre have 
been the same, one plant every 12 in. has outyielded 3 plants every 30 in. by 
4,55 1)11. per acre. With hills 42 in. apart each way, the maxiinum yield of 
s1u‘11(hI corn, as a 10-year average, bus been secured from 4 plants per hill, or 
14,220 plants per acre, 

“ Nine years’ tesi.s of deep (4 in.) as compared with shallow cultivation 
(1?< In.) show an average gain of 4 bu. per acre in favor of shallow cultivation. 
Two years’ tests of late cultivations of corn with a one-horse cultivator, after 
two-horse implements had to be discarded, show an average gain of 3.44 bu. 
per acre for late cultivation. 

“A 10-year average variation of 6.25 bu. per acre has been found in varieties 
of corn well acclimated to the locality whex*e tested. A variation in yield of 
34.29 bu. i)er acre has been found in varieties grown and sold for seed within 
the, State. 

“A comparison of ears varying 2.44 in. in length, on the average, shows a 
difference in ylelcTof only 1.30 bu. per acre, as a 10-year average—a difference 
no greater than might have been expected had the seed used been identical^^ 
While there is a slight decrease in length of ear in the short-eared strain, it 
.has not materially, affected the yield. As a 9-year average, tapering ears have 
excelled cylindrical ears in yield by 1.65 bn. per acre. 
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“‘BlglJt years" coiitimious selection for bare, as compared witli tilieil tilKs, 
sliows an averjige difference of 0,34 bu. per acre in fa.vor of filled tipKS. Com- 
IKuiiig rongli witii smootli dented ears, tbe T-year average yield favors ilie 
siiiootb type by a. gain of l.Td bn. per acre. 

“ Seed ears averaging 8S.10 per cent grain liave given a 0--yea.r average yield 
of (M.(»4 Ini. of slielled corn per acre, as compared with a yield of 05,00 bn. 
from ears averaging 70.38 per cent of grain. A comparison of kernels from 
tbe biift, iniddle, and tip portions of ears shows only 0.57 of a bushel difference 
in yield, as a D-year average, and no difference in maturity or a,ny important 
ciiai"a.cter. 8eed ears having 34, IG, and IS rows of kernels have been eoin- 
parcd for Tf years. The 14-rowed ears have led slightly in yield at Wooster 
and, Germantown, the IG-rowed ears at Carpenter. 

‘‘ While the height of jdant and ear varies with the season, selecting for high 
and low ears within a variety lias resulted in changing very materially llie 
relative height of ear and also the time of maturity. Low ears are associated 
with carliiiess. The comparative yield has not been reduced by selection for 
low ears. 

“ Seed corn grown on rich, as compared with poor soil, and one plant per 
hill, as compared with five, though larger and apparently of better quality, lias 
not given any larger yield, on the average, than the smaller ears grown under 
the poorer conditions. The principal causes of barren plants are variations In 
season, in fertility, and in time and rate of planting. Such variations in con¬ 
ditions of growth have increased the amount of barrenness 200 to 2,(K)0 pin: 
cent. Ear-row tests and subsequent crossing of the best ears in isolated breed¬ 
ing plats show possibilities of increasing the yield of corn 5 to 10 bn. per aero, 
but it seems difficult to go much beyond this amount. Of 13 first-generation 
crosses grown beside both parents, only two exceeded in yield the better parent 
variety by more than 2 bii. per acre. 

“A 4-year average gain of 3.9 bii. of shelled corn per acre has resulted from 
the use of the individual ear germination test. At 50 cts. per bushel for corn, 
this is a return of $0.50 per hour for testing. Experiments in thinning corn 
show a 4-year average gain of 8.47 hu. per acre In the case of untested seed 
and 6.31 hii. for tested seed. The average time required for thinning an acre 
of corn has been 5.7 'hours. 

“As an average of 6 years’ tests corn reached its maximum shrinkage August 
1. Based on shrinkage alone, 02.47 cts. for 70 11)S. of ear com A,ugust 1 is 
equivalent to 50 cts. November 3,. While mid-season and late varieties had 24, 
29, and 31.01 per cent of moisture, resi)ectlvely, November 1, on Auginst 1 they 
carried 1.0.08 and 30,69 jjer cent, respectively.” 

fertilizer experiments with corn on Piedmont Cecil sandy* loam soil, and 
varieties, culture, and fertilization of corn on Piedmont Cecil sandy loam, 
red clay, and valley soils, 0. B. Williams, B. W. Kilgore, and A. It. ItiussELu 
iYurth Carolina Bia. BuU 229 (Ifiio), pp. oO ).—^In this bulletin experlnu^utal 
plats with their treatments are described and the weatfier conditions are also 
given for the years 1902 to 1909, inclusive. 

A general summary of the results of fertilizer experiments with corn on the 
Cecil sandy loam and clay loam for this period is given as follows: 

“The use of a mixture carrying normal amounts of phosphoric acid and 
nitrogen gave an avex’age increased yield of shelled corn per acre of 69 per 
^■'cent over the yield secured on the same character of land without fertilization. 
The net pi*ofit, over cost of fertilizer, of this combination was $6.60 per acre. 

“ Where a normal amount of potash was used with phosphoric add in place of 
the nitrogen there was an average decrease in yield of Si per cent of shelled 
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corn. Tlie averaie:e protit, for the P 1\ application ortn* cost, of forl"!llv:c»r was 
$6.17 per acre. 

*^On an average a. fertilizing mixture carrying normal a,momils of iifl,rogiai 
and potash wa.s used witJi only a v<n*y small gain hi yield ami at a loss <if S6 
cts. per acre. Nitrogen^ pliosphorie acid, and poinnh comliiiiod. In a <^oinple|o. 
fertilizer yielded on an average sHglitly less than when the ]>ol*as!j was left out 
of the mixture. The experiments, as a whole, show that pliosphorie acid and 
nitrogen are the predominant or controlling plant food constituents for iiicroas- 
liig yields and adding to profits in growing corn on tliis soil.” 

Lime alone was used at a very small iirofit, while Ixi a. c'omplete fertilizer the 
gain in yield was eiinal to a profit of 86 per cent “ Taking ail the results as a 
whole, the indications are that in growing corn on this soil niuler similar con¬ 
ditions to those obtaining in these exiieriinents, lime will generalise be needed for 
the largest yields and greatest profit per acre.’’ 

The amount of nitrogen in the normal fertilizer apidied was 3 cent or 9 
lbs. to the acre. When this amount was varied so as to give 4J, 9, 18, and 27 
lbs., the larger the ainoinit of nitrogen the greater was the yield and profil jier 
acre. The average yield of corn during eight years on the plats receiving three 
times the normal quantity of nitrogen with normal quantities of phosphoric add 
and potash (NsP K) was 24.4 bn. per acre and the average increase over unfer¬ 
tilized plats 15.2 bn. This fertilizer application cost $7.35 per acre, making the 
cost of fertilizer per bushel of increase of corn 4S cts. 

The amount of potash in the normal fertilizer used was per cent or 4i Iba 
per acre. This amount was varied so as to apply 2i, 9, and 13J lbs., respec¬ 
tively. The results for the two fields were not in agreement, since in one the 
half-normal potash and in the other the twice-normal application of potash were 
indicated to be tlie most profitable amounts of this constituent to use. 

The amount of phosphoric acid in the normal fertilizer used was 7 per cent or 
21 lbs. of phosphoric acid per acre. This quantity was varied so as to apply 
lOi, 42, and 63 lbs., respectively. The results show the largest yields, increases, 
and profits per acre from the use of 42 and 63 lbs. 

Varying the amounts of the normal fertilizer application from 150 to 000 
lbs. per acre gave increased yields and profits for all the applications, the most 
profitable retu^n^s on an average resulting from 150 lbs. of fertilizer per acre. 
After paying for the fertilizer itself the following i*espectlve profits were ob¬ 
tained: With 150 Iba, $7.SS for corn and stover; with 300 lbs., $5.21; with 450 
lbs., $6.94; with 600 lbs., .$6.49; and with 000 lbs., $5.04. 

In comiiarisoiis of dried blood and nitrate of soda as sources of nitrogcu, the 
total yields and increased yields over unfertUized plats were quite imiform in 
showing a slight advantage in favor of the latter. Better jirolils were secoreil 
when the nitrate was divided, applying one half at planting with the acid 
phosphate and manure salt and reserving the other half and ui){)lying as a side 
dressing about July 1. Stable manure showed up particularly well on this soil 
as a source of nitrogen for corn. 

When 300 lbs. of fertilizer was applied in the drill at the ordinary depth; 
in the drill about 4 or 5 in. below the seed; broadcast before planting; and, 
divided into two equal parts, one half being applied in the drill before iihmting 
and the other as a side dressing about July 1, the deep application and dividing 
the applications gave the largest yields and profits per acre. 

Our soil analyses of the various soils of the State indicate that these results 
will apply to the red (Oedl) clay loams, red (Cecil) clays, and valley,soils of 
the Piedmont, and in like manner the soil analyses.and experiments’on the moun¬ 
tain soils indicate that the results will apply to this section-of the State also.' ' 
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Saving* liay crops^ H. 1j. BLANCHAnD {WashingIon Bta., BUi. 

Mo. But, <'3 {1914), No. S, pp. G-S).—This gives directions for curing and liar- 
vesting a liay crop nuclei* western Wasliliigton conditions. 

Tlie importance of thick seeding in the production of milo in the San 
Antonio region, S. H. Hastings {U. B. Dept. Agr, But ISS (1915), pp. 21, figs. 
0 ),—This bulletin reports and disensses experiments conducted to determine 
the effect of planting milo maisJe in rows at different distances apart and of 
thinning the iffants to different distances within the rows on the tillering, 
branching, uniformity, date of ripening, and yield of grain. 

The results obtained in 1913 and 1914 show that “ no marked differences re¬ 
sulted ill the niunbex‘ of -Tillers or the number of heads per plant from varying 
the distance between rows. In the plats where the rows were iiiiiforinly 4 ft. 
apart, but where the iilants w^ere thinned to different distances within the rows, 
the number of heads per plant decreased and the jield increased as the plants 
w^ere crow^ded, the thicker stands x>rodiicing the higher yields. Counts made of 
the number of tillers per x>lant on May 15 and of the number of mature heads 
per plant at harvest showed that a large number of tillers on the wide-spaced 
plants failed to produce heads. 

The close-sjjaced iffants ripened their grain in 1913 about one w^'oek earlier 
than the wide-spaced plants. This early maturity is particularly important 
in that it permits the crop to escape the sorghum midge. Increasing the number 
of plants per row does not necessarily mean a proportionate increase in the 
total number of heads or stalks iier row’'. The weather conditions influence very 
markedly the number of tillers and branches produced, although the total num¬ 
ber of branches and tillers produced in 1014 about equaled the total number of 
tillers alone in 1913, when there were but few branches. 

In practice, the stand is controlled by varying the rate of seeding rather 
than by thinning the plants; thick stands are secured by thick seeding. Thicker 
seeding than is ordinarily practiced appears to be desirable, in that it results 
in smaller and more easily handled plant stumps, gives better stands, insures 
earlier and more uniform maturity, and produces better yields. A rate of 5 to 
6 lbs. per acre, w^here the rows are 4 ft, apart, is recommended. It wTnild 
appear that the close spacing of the iffants can be practiced in sections of low 
rainfall. To offset this increase in the number of plantts per row it is neces¬ 
sary only to Increase the distance bctw'ceu the row's. The time tlie plants are 
thinned does not .seem to be an important factor in suiipressing tillers and 
branches. If the thinning is delayed sufficiently to reduce tillering, there seems 
to be a tendency for the plants to inerea.se the number of branches.*' 

Studies on oat breeding.—II, Selection within pure lines, IT. ]\I, Su«i«^aoe 
and B. Pearl (Maine Bta. But 235 (1915), pp. figs. 2). —^This gives results 
of work with oats, the varieties having been previously described (E. S. Iff, 
31, p. 832). 

The iiresent study attempts to analyze the results of three successive years 
of selection within pure lines of oats. Twenty-eight pure lines representing 13 
varieties have been used in this work. In the four years @21 garden rows have 
been grown, involving over 12,500 plants. The characters studied were weight 
of grain, weight of plant and of straw, height of plant, and the number of 
culms. Only two characters, yield, of grain and height of plant, are analyzed 
in detail in this paper. The remaining characters show essentially the same 
things. 

'“It is pointed out that the oat flower is practically always self-fertilized. 
It is shown that if this is true every oat plant must be regarded as homozygous 
for all of its characters.' Consequently the oat plant fulfllls all the requirements 
in the original definition of a pure line. 
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characters studied are subject to rather wide fluctuations, due to en¬ 
vironment. For this reason it is not i)Ossible to comi'iare the absolute values 
of these characters from year to year. Instead the deviations of the plants 
and rows from the mean of their pure line in the given year ha^'e been used. 
As a first approach to the .problem in hand we have determined the number of 
rows, grown from pins selections, which deviated in the plus direction and like¬ 
wise the' number deviating in the minus direction. The same thing has 
l>eeii done for rows grown fimm minus selected plants. Thus for each selection 
tliere are four classes of rows. Also the sum ot the deviations of the rows in 
each class has been determined and likewise tbe average deviation in each class. 

“ From these data for the yield of grain it is pointed out that usually in the 
next year following a given selection there is an excess deviation in the direc¬ 
tion of the selection. This apparent effect of a given selection is very much 
less noticeable or not at all in the later years. It is probable that the effect 
in tlie first year is due to physiological rather than genetic causes. Considering 
the effect of two and of three successive selections in the plus direction it is 
seen that there is an excess deviation in the direction opposite to the selection. 
However, with two and three selections in the minus direction there is an excess 
in the direction of the selection. These results balance each other so that it 
appears safe to conclude that neither were clue to the effect of the selection. 

“ The methods of analysis described above leave out of account two factors, 
vi 2 , the difference in the variability of the different pure lines, and, second, the 
size of the deviation of the selected plant. The first of these factors can be 
partially taken into account by expressing each deviation as a percentage of its 
mean. The second factor can be accounted for by expres.sing the deviation of 
each plant as an index: 

ft Dni —Dd 

Dm 

wdiore Dm is the deviation of the mother plant from its mean and Dd is the 
deviation of the daughter row from its mean. If there is no effect of the selec¬ 
tion, as Johannsen claims, then this index should on the average equal 1. If 
regression takes place within these pure lines, as claimed by the Galton- 
Pearson theory of ancestral heredity, the index wmuld on the average approach 
0.33. In general if the index is significantly less than 1 it indicates some effect 
of the selection. 

For the yield of grain, these indexes have been calculated for tlie effect of each 
selection upon the rows grown in each of the following j^ears. The average index 
for each class of selection and for all the selections are given in [tabular form]. 
As shown in their probable errors these mean indexes are not significantly 
different from 1. This indicates thJit there is no effect of the selections within 
these pure lines. The mean indexes showing the effect of two or three succes¬ 
sive selections in the same or in different directions are shown in [tabular 
form]. These indexes are also significantly equal to 1, with the possible ex¬ 
ception of the successive minus selections. These latter indexes are con¬ 
sistently less than 1. Whether they really indicate an effect of the selections 
or not can not be determined from the present data. The values are not very 
far below 1, and In view of the other evidence we are inclined to* regard them 
as random fluctuations. 

is pointed out that where selections are made which are only slightly 
above or below the mean of their irnre line, spurious'.values of this index are 
sometimes obtained.. This is especially true if a relatively small number of rows 
are grown from such a selection. The reason for this is that the means of 

96619°~No. 15--—4 
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some rows may deviate mucli farther from the mean of the line than did Ihc^ 
mother plant This will protloee indexes very large either positive or negative. 
A priori there is no reason for excluding' such small selections. They ought, 
on the selection theory, to result in rows which would deviate less from the 
mean of the line than rows grown from large selections. Only one such ^ small ® 
selection is included in the present data. The analysis of the selections for 
height of plant shows essentially the same results as found for yield of grain. 
Analysis by the method of deviations show’s that in only one instance is the 
excess in the direction of the selection large enough to have any possible sig¬ 
nificance. For reasons discussed in the text it is probable that this one large 
deviation is not significant in connection with the selection. Indexes of selec¬ 
tion for height of plant have been calculated for several of the selections. 
Since they show nothing essentially different from those for yield they have 
not been included in the present paper. 

“On the whole the results obtained in this study give no evidence that selec¬ 
tion for three years has modified any of the characters studied. The one or 
two apparent exceptions discussed in the paper might very easily arise in 
chance distributions where so small a number of years are considered. The 
W’^elght of the evidence against an effect of selection far outweighs the evidence 
for such an effect. It must be concluded that in the present material and 
for the characters studied, selection for three years has produced no effect 
w^Mch can be detected by the methods used. It is proposed to continue a por¬ 
tion of those selections and later to attempt an individual analysis rather than 
the statistical one presented in this paper.” ® 

Peanut growing* in the cotton belt, H. C. Thompson ( U. Dept AffK, Office 
^60. Spec. ICirc.'l, 1915^ Apr, 12, pp, 5).—^Cultural methods and uses of the 
crop are described. * 

Marketing Maine potatoes, 0. T. More and G. V. Branch (U, S, Dept, Agr„ 
Off. Bee, Oirc, {1915), pp, 7).—This reviews existing market conditions 
among the Maine potato producers. As factors in causing unsatisfactory prices, 
lack of comprehensive and efficient marketing systems and of established grades 
and brands as a basis for advertising are noted. As suggestions for improve¬ 
ment, the establishment of iiniform grades and brands, the exercise of greater 
care in handling, thorough inspection, and the adoption of seed types, standards, 
and guaranties, are offere<l Rules for grading are also suggested. 

Potato growing in western Washington, J. L. Stahl {Wmliington Bta.f 
Wash, Bta, Mo, But, 1 il9U), m. 6, pp, 2-5, figs, 2).«-Thls gives cul¬ 
tural directions and methods of storage and marketing, together with descrip¬ 
tions of seven varieties that have given the best results in western Washington. 

Lime-sulphur v. Bordeaux mixture as a spray for potatoes, XII, M. T. 
MtTNN (Wete Yorh Btate Sta, But 397 (1915), pp, 95-105, pis, 2 ),— ^The experi¬ 
ments described in this bulletin are in the main repetitions of those previously 
noted (E. S. B., 28, p. 433). 

“The results agree essentially with those previously obtained. They show 
that lime-sulphur is harmful rather than beneficial to potatoes. Bordeaux 
mixture prevented tipburn to a considerable extent, made the foliage darker 
green, prolonged the period of growth, and increased the yield. Lime-sulphur, 
on the contrary, aggravated tipburn, dwarfed the plants, shortened the period 
of growth, and reduced the yield. As neither early blight nor late blight ap¬ 
peared in the experiment field during the season, nothing was learned concern¬ 
ing the comparative value of the different spray mixtures for the control of 
these diseases/’ 
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Lime“Siilpli'ur injurious to potatoes, F. H. Hall (Beio Yorlc State Sta. BuL 
S97, popular ed. {1915), pp. 2, fig, 1), —popular edition of the above. 

Sudan grass^ B. Youngblood and A, B. Conner (Tcwas Sta. BuL 172 (1915), 
pp. 28, pL 1, figs, 7). —Tliis bulletin gives directions for tbe production of bay 
null seed from Siidaii grass in Texas. Experiments indicate tliat to obtain 
tlie best results in bay i)roduction seeding sbould be done froDi April 15 to 
Mtij 1 in cultivated rows not more than IS in. apart and with not less than 
7 lbs. of seed per acre, or in close drilled rows witb from 15 to 40 lbs, per 
acre. Tiie selection and breeding of tbe various types of Sudan grass are being 
carried out at tbe station. 

In experiments for methods to follow in seed production it is shown that 
Sudan grass sbould be planted in cultivated rows only far enough apart to 
allow easy cultivation, sowing from 14 to 22 lbs. per acre. 

Seed yields reported from the various substations range from 110 to 1,026 
lbs. per acre. The percentage of seed to whole plant ranged from 10.4 to 26.7, 
with an average of 1G.7 per cent in five tests. 

A map shows regions in Texas where dependable seed crops of Sudan grass 
can and can not be grown. 

Turnips as a stock food, C. D. Woods {Maine Sia, Bill. 2S6 {1915), pp, 
54-57 ).—In a cooperative field trial the average yield was 782 bu* per acre and 
tbe estimated cost $50.05, or 7.0 cts. per bushel. It is concluded that rutabagas, 
may be successfully grown to replace silage when it seems desirable to do so, 
although a ton of digestible dry matter can probably be grown cheaper per 
ton as corn! 

The quality of home-grown versus imported wheat, R. Stewart and G. T. 
Hirst (Utah Sta. But 187 {1915), pp, 68-76 ).—^This bulletin gives results of 
tests with about twenty varieties of wheat. Analyses show the jirotein content 
of imported seed and home-grown grain, the yields and protein contents of 
flour, bran, and shorts, dry and moist gluten in the flour, expressed in per¬ 
centages; ratio of wet to dry gluten; and the relation between the i>rotein 
content of the wheat and the rainfall during the growing season. 

The authors summarize the wmrk, which covers a period from 1008 to 1012, 
inclusive, as follows: ^‘As an average of five years’ work it may be safely 
concluded that dry-farm wheat grown in Utah from imported seed does not 
decrease in quality. Tbe five-year average protein content of the home-grown 
seed differs only by 0.1 3 >er cent from that of the original seed, i. e., the pro¬ 
tein content of the home-grown seed has remained practically constant, being 
influenced only by the varying climatic conditions from yea,r to year. Tbe five- 
year average result for tbe protein content of tbe wlieat grown from tbe im¬ 
ported seed is 2.28 per cent greater than that of tbe original imported seed. 
Every variety of imported seed produced wheat the first year it was grown in 
Utah having a higher j)roteiii content than tbe original seed. In no year during 
the five-year period has any variety xn’oduced seed having as low a protein con¬ 
tent as the original imported seed, , . . 

“ Tbe practice of shipping in seed wheat is entirely unnecessary and waste¬ 
ful. Tbe quality of the home-grown hard wheats is really superior to the 
original seed. Good pure wheat seed should be selected of the kind tbe grower 
desires to raise. He should then continue to raise his own seed, and witb 
proper selection be may rest assured that tbe quality of the seed will not 
become inferior, but he may have every confidence that his wheat is of superior 
quality.” 

Yellow-berry in wlieat, its cause and prevention, W. P., IIisadden {Colorado 
Bta, BuL 205 (1915), pp, 8S8, pi, 1), —^The author reviews in detail previous 



42 


EXPEKIMENT STATIOET EECOBa 


work by vfirloiis investigators along tliis line and gives results of liis own 
work to cilseover the cause of the yellow-berry. 

irertilizatioii witli nitrogen, i)lios]>liorus, and potassium in single applications 
in tlie production ot three varieties of wheat during 1913 and 1014 forms the 
ha,sis of: the following conclusions: “The appearance of yellow or wliite, mealy 
or half-mealy, or spotted kernels in wheat, otherwise witliout apparent blemish 
and known as yellovs--berry is not due to over-ripeness, nor to exposure after cut¬ 
ting, nor to the action of fungi, nor is it a * tendency ’ herltahle in the wheat, as 
has been claimed by different authors. We have no substantiation of the claim 
sometimes made tliat climatic conditions favorably influence the develojanent 
of or cause yellow-berry, yellow-berry can be very much lessened or entirely 
prevented by the application of a sufficient quantity of available nitrogen. 
Yellow-berry can be greatly intensified or increased by the application of avail¬ 
able potassium. The application of available phosphorus has no appreciable 
effect upon its prevalance. Yellcnv-bexTy is not incUcative of an. exliaiisted soil, 
that is, one which will not produce abundant yields. Yellow-berry indicates 
that potassium is present in excess of wdiat is necessary to form a ratio to the 
available nitrogen present, advantageous to the formation of a hard, flinty 
kernel. Yellowy-berry should not be mistaken for or confused wdth black-ended 
berries or brown or other discolorations in the berries. These affections are 
not general affections as the yellow-berry is and are not produced by the same 
cause, 

'“'Yellow-berry is under the control of the grower. If there be suilicient 
difference in the price of grain produced he can control it with a margin of 
profit. The means at his disposal for its control are (1) the judicious use of 
sodic nitrate. (2) the thorough cultivation of his soil with the application of 
nitrogenous manures, (3) a rotation of crops in which a clover and possibly 
other legumes precede the wheat, (4) fallow cultivation. These observations 
apply to all of ran* western soils, rich in potassium and relatively, not abso¬ 
lutely, poor in available nitrogen.” 

HOETICULT¥EE. 

Summer treatment of greenhouse soil, W. J. and S. N. Gbrrn (Ohio Bta. 
Bnl. 2S1 iliUii), pp, fign. 7).—^This bnllet'm gives the results of oxiKirl- 

.inents starhxl at the station greenhouse's in the fall of lOCXS to cletemiiiie the 
practical difference between various methods of tretiting the soil during the 
idle Slimmer months. Suggestions a.re also given relative to sterilizing green¬ 
house soil, the preparation of sod comxiost and mannre, the use of comniereial 
fortllizxws and lime, and the summer utilization of greenhouses. 

The test of various methods of summer treatment was continued tlirough six 
seasons. I,n one plat the soil was renewed each year; in another plat a iiianare 
mulch was applied after removing the spring crop; a wheat straw mulch was 
used oil a third plat, both of the mulch plats being kept %Yell watered during the 
summer; and a fourth plat was allowed to dry out The manure miilcli was 
worked into the soil previous to planting the fall crop, but most of the straw 
had to be removed as it had decayed but little. A covering of fresh manure 
was spaded into the dry soil previous to planting in the fall. 

The new soil plat gave the best results with tomatoes followed by the .manure 
mulch plat. The straw, mulch plat showed a rapid decline in yields, and the 
dry plat not only gave the lowest yields but was the only one to show a seriously 
diseased condition of the plants. 

The test of lettuce crops, however, gave different results. The weight of 
lettuce from new soil plats was less at any time than that grown o,n manure 
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miilcli and dry plats. Hence it is assumed tliat lettuce can be grown contiiiii- 
oiisly on well-manured old soil. The straw mulch plat showed a marked de¬ 
crease in yield, indicating the lack of fertility. 

Ko test was conducted with cucumbers but the authors cite some other ex¬ 
periments to show that the cucumber is as sensitive as the tomato, if no more 
so, to conditions prevailing in old well-manured soils in the greenhouse. The 
authors conclude that a summer manure mulch may not obviate the necessity 
of summer sterilization but, in part, it appears to answer that purpose. 

Onions, spinach, cauliflower, and casabas, P. Gaboia and J. W. BioisrET 
{Neio Mesoico Sta, BuL 92 (1915)y pp. kly figs, 9 ).—continuation of previous 
cultural experiments with onions (E. S. R., 27, p. 43S) the results are given of 
fertilizer tests conducted with Bermuda and Deiiia onions for three seasons. 
Concise directions are also given for growing onions by the transplanting 
method, which has been found to be the best and most economical. The results 
to date of cultural experiments with si)inach, cauliflower, and casaba melons are 
also reported. 

The fertilizer tests with onions have shown in general the value of fertilizers, 
and especially of nitrate of soda, in increasing the yields. The work with spin¬ 
ach was conducted with a view to determining its hardiness during the winter 
and general adaptability for local culture, as well as to test the different varie¬ 
ties. Practically all the varieties were hardy except the New Zealand, which 
was entirely killed during the winter. A calculated yield of 2 tons per acre 
was secured, the crop being planted the latter part of September and harvested 
during the latter part of February. Notes are given on the dilfereiit varieties 
included in the test, together with a letter by O. E. Locke relating his experi¬ 
ence in growing spinach. 

In the work with cauliflower a number of varieties were tested, with special 
reference to the production of a late or fall crop of cauliflower. Half of each 
plat of each variety was fexdilized wdth nitrate of soda. The data secured for 
each variety are presented In tabular form. The Erfurt and Snowball varieties 
matured a heavier crop and a larger percentage of heads than any of the others. 
The fertilized plants developed larger and heavier heads, but they were slightly 
slower in maturing than the unfertilized plants. A letter by P. W. Barker giv¬ 
ing advice on growing and selling cauliflower is iueluded. 

Tests of casaba melons which have been conducted at the station during the 
past three seasons indicate that they require a hot and dry condition to grow to 
the beat advantage. Too much and continuous rainy weather, especially if 
accompanied by hot and sultry days, may encourage mildew on the vines. It 
has been found that tlie melons grow too large as a rule, and the fut;ure work at 
the station will include an attemjit to produce smaller varieties of casabas. 

[Beport of tlie] horticultural department, J. Xj. Stahl {^\hisliington Btiky ^ 
West. Wdslh. Sta.y Mo. BuL, 2 {1915)y 'No. 10y pp, 13-19 ).-—Notes ai’e given on 
variety and demonstration tests of orchard and small fruits and vegetables 
which have been conducted at the station during the seasons of 1.013 and 1914, 
including lists of varieties which have proved to be the xnost promising. 

A test of clean culture v. sod is being conducted in a young mixed orchard of 
pears, plums, and cherries by using alternate strips or plats of trees of the same 
variety in sod and cultivated soil. In the cultivated sections a soil mulch is 
kept during summer, A vetch cover crop is grown during winter and plowe^^;^' 
under in the spring.' The results thus far, as here briefly stated, show that the 
trees in the clean culture plats are larger and produce almost double the amount, 
and size of fruit, although they were of the same size when the test was .started. 
Cherries and plums color as well in the cultivated plats, but pears color better 
in the sod. 
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In connection witli tlie work with bush fruits a number of crosses were made 
of raspberry and blackberry plants in 1909 and 1910. Over 600 seedlings 
secured from tliese crosses began fruiting in 1912, and the more xironiisirig rasp- 
berry and blackberry crossbreds have been i^lantecl out for further trial. One of 
the original blackberry crosses is so promising with respect to earliiiess that it 
has been used as a parent in crosses made during the past two years. 

Khiibarb culture, J. L. Stahl {Washington Sta.^ TFn.s7/'. StcL Mo. lUih^ 

2 (1915), Wo. 12, p. 16). —Brief practical directions for growing rhubarb are 
given, consideration being given to the soil, propagation, and transplanting, 
tillage, forcing rhubarb, and varieties. 

Recommended varieties of fruit for Idaho, 0. C. Vikcent and G. J. Down- 
iNO (MaJio Bta. Btil. 88 {1915), pp. 15, fig. i).—-In this bulletin the authors 
divide the State into eight districis and give lists of varieties of orchard and 
small fruits recommended for culture in each district. The principal varieties 
of apples are also considered with reference to their strong and weak points. 

Standard varieties of tree fruits, J. D. Stahl (Washmi/ton Sla., WesL 
Wash, ma. Mo. Bui., 1 {1913), Wo. 4, pp. 2-6, figs. S ).—Horticultural descrip¬ 
tions are given of a number of varieties of apples, pears, plums, and cherries 
which are adapted for both the home and the commercial orchard in western 
■Washington. 

Studies in fruit bud formation, J. H. Gotjrley (New Hampshire Bta. Tech. 
But 9 {1915), pp. 80, pis, 9, figs . IS), —^This paper comprises a progress report 
covering a period of seven years on studies of certain factors with reference 
to their influence on fruit bud formation. The work was started in lOOS in a 
Baldwin apple orchard which is receiving various cultural and fertilizer treat¬ 
ments. An outline of the orchard plats, together with the practical results of 
the various treatments for a 5-year period as measured by growth, yield, and 
size of fruit has been previously noted (E. S. E., 31, p. 141). In the present 
report data dealing with the following factors are given and discussed: Ni¬ 
trate formation, soil moisture, organic and inorganic matter content of the 
soil, the laying down of starch in the twigs, the relation of leaf area to buds 
formed, relation of rainfall to yield and growth, the influence of cultural treat¬ 
ments, and effect of commercial fertilizers. A resume and bibliograpliy is 
given of literature bearing on the formation of fruit buds and on the reserve 
food in plants, mostly in fruit trees. 

Summarizing the results of soil studies which were conducted during ilie 
years 1913 and 1914, the author finds that apple trees carrying a heavy load 
of fruit will suffer materially when the moisture content of the soil drops to 
6.5 or 7 per cent in sandy soil and 12 per cent in a loam soil. “The moisture 
under sod in this experiment hsas run a little higher than whore clean enhure 
Is practiced. The moisture is higher where a green crop is plowed in unmially 
than where clean culture is practiced. 

“ The formation of nitrates Is greatly reduced in a sod orchard. Nitrification 
takes place much more I’apiclly where a leguminous cover crop is i)Iowed in 
than where clean culture is followed. Nitrates are found in great abundance 
throughout the season where nitrate of soda is applied as a fertilizer, but it 
is entirely washed out or decomposed over wnnter. Calcium carbonate applied" 
to the soil in question has augmented the formation of nitrates. It appears in 
v^this soil that nitrate formation of from 20 to 40 parts per million as an aver¬ 
age for the growing season is essential for the maximum vigor of the trees and 
abundant fruit-bud formation, and that above this an excess will not of itself 
increase the growth of the trees or number of fruit buds formed,” 

With reference to the laying down of starch in the twigs, a heavier deposi¬ 
tion of reserve food material in the storage tissues was found in the case of 
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alternate year bearing trees wbea tlie trees bad formed fruit buds. As starcli, 
tMs resei’To is mainly found in tlie medullary rays and pitli. An average of 
about 4 per cent greater specific gravity of tlie twigs and branches in winter 
condition was found w’here fruit buds were formed. A laiueli larger leaf area 
is produced in tlie"" off ” year than in the bearing year, amounting to 2.08 sq. in. 
more per leaf in the trees studied. 

Measurements taken of the total twig growth of trees in the various plats 
show" a rate and amount of growdh closely commensurate with the yielding 
iiower of the trees. The growth practically ceased by the first of July or earlier 
on most of the trees. A second growth the latter part of the summer is com¬ 
mon In this orchard. This is accompanied by a second x^eriod of fruit-bud 
formation as is evidenced by the fruit buds formed on the terminus of the 
second growth. 

jSTo relationship could be traced between the rainfall of the growing season 
and the fruit-bud formation in this experiment through a period of several 
years. The plats where the moisture ran the lowest during the period of 
fruit-bud formation, couified with good growdng conditions earlier in the sea¬ 
son, have produced the largest number of fruit buds. 

The studies here reported indicate tliat the yield.in the “off” year of the 
Baldwin trees can be materially improved by good cultural methods. Trees 
receiving cultivation and cultivation with cover crops have greatly increased 
their capacity for friiit-bud formation over trees standing in sod. The use of 
fertilizers in addition to cultivation and cover crops has not as yet increased 
the fruit-bud formation. 

A striking difference in the individuality of the trees as regards yield has 
been observed, but the percentage of healthy normal trees showing a con¬ 
sistently low yielding character is very low, 

Fertiliser experiments on apple trees at Highmoor Farm, C. B. Woods 
{Maine BU. Bill, (1915), pp. 52, 5S). — A. brief note is given on some fer¬ 
tilizer experiments being conducted at tlie Highmoor Farm in orchards that had 
been brought into good condition before the experiments started by cultivation 
and fertilization for a period of thi-ee years. In one experiment a number of 
Baldwin trees all received the same application of standard fertilizer and a 
portion of them received in addition nitrate of soda at the rate of IOC) lbs. per 
acre. As far as has been observed the additional nitrate of soda has had no 
effect in forcing the trees into bearing. 

Another experiment was begun in 1012 in an orchard of Ben Davis trees in 
which one plat has received no fertilizer for a period of three years; another 
plat has received annually a fertilizer, at the rate of 500 lbs, per acre, carrying 4 
per cent nitrogen, 8 per cent available iihosi^horic acid, and 7 per ceiifc potash; 
ami a third plat has received 1,000 lbs. of the sjime fertilizer per acre. Thus 
far no results which could be attributed to the fertilizer have a]>peared. 

Profits from spraying twenty-five Kissouxi orchards in 1914, W. L. 
Howard {Missouri Sta, Bui. 121f (1915)„ pp. 185-285, fig:*,, d).—In 1013 five 
cooperative apple orchards were sprayed by the University of ilissouri, and in 
1014 25' oi'chards were sprayed or the sxn-aying was supervised. Practically 100 
demonstrations were held in connection with the spraying which was conducted 
in 14 counties in the State. The demonstration orchards w^ere sprayed from 
two to four times, and with one exception both Bordeaux and lime-sulphxir^ 
were used to control diseases with arsenate of lead added to poison insects. In ' 
one orchard a comparative test was made of lime-sulphur, Bordeaux, soluble 
sulphur, arsenate of lead paste, Bordeanx-nrsenate paste, and Tyrox,, both with 
reference to their fungicidal value and their tendency to cause spray Injury, 
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The spraying' records secured in all tlie orcliards are hero iireseiitod in detail, 
special attention given to tiie more extensive work of 1014, 

Summarizing tiie results of tlie work as a wliole, lime-sulplnii* and Bordeaux 
seem to be equally efiicient in controlling apple scab, blossom end rot, and 
cedar rust, Bordeaux appears to be a linzardcus material to use for tlie calyx 
spray, especially on varieties of the Ben Davis type and those having 4i light- 
colored skill, on account of the serious injury from spray burn which may occur. 
Soluble sulidiur as at present found on the market is a. dangerous material to 
use as a summer spray, since it is very apt to destroy the lea.ves and rnny kill 
the calyx of the apples, thus causing the fruit to decay. The injury was at¬ 
tributed to the setting free of a large amount of arsenic from the arsenate used 
in connection with the soluble sulphur for controlling insects. Two applica¬ 
tions of soluble sulphur during the season of 1914 on Gano apples produced 
fruit with a luster or linish superior to that produced by lime-sulphur. At the 
same time fully 75 per cent of the leaves were caused to drop off. Where three 
ap)plications were given from 10 to 25 per cent of the fruit was destroyed. 
Bordeaux-arseiiate paste and Pyrox both proved to be good fungicides and 
inseciticides but are apt to burn the fruit, especially the Ben Davis and Gano 
varieties. These materials are considered to be of special value where only a 
few trees are to be sprayed, but on a commercial scale the homemade Bordeaux 
is more satisfactory and less expensive. The result from spraying an acre of 
Jonathan trees with arsenate of lead paste alone indicates that the arsenate 
of lead reduced the diseases (cedar rust and scab) by one-half. At the same 
time the spray injury from using this material amounted to 8T.S per cent at 
harvest time. In view of the serious amount of spray injury recorded the 
author is inclined to believe that some accident, such as an admixture of 
Bordeaux, may have occurred when the mixture was made up. Hence the data 
are presented merely as a record. As an insecticide the dry or powder form 
of arsenate of lead appeared to give as good results as the paste when used in 
half the quantity of the latter by w^eight. The powder costs approximately 
twice as much per pound as the paste. 

The cost of spraying wdth lime-sulphur and lead, arsenate was 9.20 ets, per 
tree for each application. The cost of Bordeaux and lead arsenate was G.G7 cts, 
per tree per application. The total average cost of spraying with lime-sulphur 
and lead arsenate was $5.56 per acre of 00 trees, while Bordeaux-lead arsenate 
cost $4 per acre. xAveraging all orchards and all materials uscmI, the cost of 
siirayiug per tree for the season of 1014 was for the first application 6.6 cts., 
the second 13 cts., the third 9.5 cts., and the fourth 8 cts. 

“ Missouri orchardists are advised to spray their ai>p1e trees at least three 
times—before blooming, immediately after blooming, and ten days to t.wo 
v^eeks later. For the first spray use lime-suliihur 3 gal. to 100 gal, of water 
or Bordeaux 6:0:100; second simay, lime-siili)hur 3:100, plus 5 lbs. arsenate 
of lead paste; third, same as second, or Bordeaux 0:0:100, pins 5 lbs. arsenate 
of lead paste. Where bitter rot is bad, one or two more ajiplications may have 
to be made wnth either lime-sulphur or Bordeaux.^’ 

Spraying and thinning notes, 1914, J. H. Goubley {New I£a 7 npsMre Bta, 
Oirc. 17 (1915), pp. 4 ).—In connection with other orchard work during the 
seasons 1013 and 1914 comparative tests were anade of several brands of spray 
materials to determine their ejects as summer sprays, with special reference 
to foliage injury. The results as hei'e summarized show the superiority of 
commercial lime-sulphur and arsenate of lead as a summer spray over any 
other materials used. The foliage was entirely unharmed and remained clean 
and vigorous throughout the season. The fruit showed no burning effect what- 



HOETICULTUEE. 


47 


ever and was free from insect or fiingns injury. The dry forms of arsenate 
of lead proved to be as satisfactory as a paste of arsenate of lead when used in 
solution with lime-sulphur. Soluble sulphur preparations, in which there ap¬ 
pears to be no lime, caused the most injury to foliage and fruit. Some injury 
was also caused by Pyrox and liorcleaux. Taking Ibe results of the two seasons 
as a whole, liine-siilphiir and lead arsenate mixture v'as more successful in 
controlling fungus troubles and insects than either Bordeaux-lead arsenate mix¬ 
ture or Pyrox. 

Thinning experiments were conducted in two apple orchards, four trees being 
thinned and two trees left mi thinned as checks in ecach orchard. No data are 
given relative to financial returns from the tliinning, but the results show a 
marked increase in percentage of number one apples. The time required for 
thinning each tree is given. 

Bpriiig and summer spraying for the orchard^ H. L. Pees {Washington 
West Wash. Bta. Mo. 2 (1915), No. 12, pp. 10M6).-~-A. concise dis¬ 
cussion of spraying methods, including spraying programs for s,pring, summer, 
and fall, for the control of orchard pests. Data are also given relative to the 
preparation of spray iiiixtnres. 

Spraying calendar, C. O. Vincent and W. 0. Edmotdson (Idaho Bta. Giro. 
1 (1915), folio). —This calendar contains directions for the control of the more 
important insect posts and diseases of fruits and vegetables, including iiistruc- 
tioiis for the preparation of spray mixtures. 

Analyses of materials sold as insecticides and fungicides, C. S. Catiigart 
and R. L. Willis (New Jersey Bias. Bui. 215 (1914), pp. S~13). —^This bulletin 
contains analytic data on materials sold in New Jersey as insecticides and 
fungicides during the 1914 season. The materials examined included Paris 
green, lead arsenate, lime-sulphur solution, Bordeaux mixture, and a number 
of miscerianeoiis brands. 

Systems of training berry canes, J. D, Stahl (Washington Bta,, West 
Wash, Bta. Mo. But, 1 (1914), No. 1 , pp. 5-S, figs. S). —This article describes 
various methods of training red raspberries, high-bush blackberries, trailer 
blackberries, and loganberries. 

Harvesting the berry crops, J. L. Stahl (Washington Bia., West Wash. 
Bta. Mo. But, 2 (1914), No. $, pp. 3-11). —^Thls article contains practical sug¬ 
gestions relative to picking and piacking raspberriCvS, blackberries, loganberries, 
and strawberries. 

Varieties of strawberries and raspberries, J. L. Stahl (Washington Bta,, 
West Wash. Bla. Mo. But, 1 (1914), No. 5, pp. 2-G, Jigs. 2).—As a'result of 
variety tests conducted at the Puyallup substation during tlie past throe years 
horticultural descriptions are given of a number of strawberries and red rasp¬ 
berries adapted for culture in that region. Brief popular instructions are also 
given for planting strawberries and raspberries. 

Strawberry growing in the South, H. G. Thompson (U. B. Dept. Ayr., 
Farmers' Bill. 664 (1915), pp. 20, figs. 11). —practical treatise on strawberry 
culture wdtli special reference to southern conditions. Coiisideratioii is given 
to choice of location, propagation, soils for strawberries, fertilijsers, systems of 
growing, planting operations, cultivation, mulching duration of plantation, 
renewing old beds, rotation, harvesting, packages, varieties of strawhenies, 
cost of growing, and strawberry by-products. 

strawberry culture in Wisconsin, J. G. Mqobe (W'kco/m*# Bta. Bui. 248 
(1915), pp, 40, figs. 12). —practical treatise on strawberry culture, discmssliig 
selection of site and soil, preparation of the'soil, selection of plants, planting 
operations, and subsequent management of the plantation, including the renova- 
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tion of beds after liarvest imil strawberry pests. Data based m tlae opinions 
of some twenty growers are given relative to fertilizers used and varieties 
adapted for different .s(.)il conditions and for early, late, and main crop plantings. 

Fertilizer tests witla red raspberries, J. H. Stahl {Washington Eta., West. 
Wash. Ef(h I/O. BhL, 2 Ao. 7, pp. 6-8). —Ttio results of fertilizer tests 

with reel ra,si)bei“ries eoiiclueted under tbe direction of the Puyallup substation 
during the past three sea.sons indicate that farm manures are the best fertilizers 
for raspberries, and that manure applied in the fall gives quicker results than 
when it is applied during the spring. A complete commercial fertilizer appears 
to be more successful than an incomplete fertilizer. 

[Experiments •with, citrus seedlings in 1914], B. P. Floyd (Florida Eta. 
Fpt. 1914, PP- XXXY-XLV, fig. 1). —^The author here presents the data for the 
first season of fertilizer experiments with potted grapefruit seedlings in which 
the soil used was a field soil with good humus content. The results are com- 
jrdTed with those obtained in 1913 when the seedlings were grown in pure sand 
(E. S. R., 31, p. T42). The sand cultures were also repeated on the opposite 
side of the greenhouse from vrhere the 1913 cultures were conducted. The 
results from the two seasons’ work are compared. The experiment as a whole 
involves a determination of the effect of varying sources of nitrogen and 
phosphoric acid upon the growth of the seedlings. The results thus far secured 
are not considered as conclusive. 

A survey of comparable data shows that in the soil experiments sulphate 
of ammonia gave the highest average growth among the nitrogenous materials, 
and that different sources of phosphoric acid showed few differences. In the 
1913 sand cultures dried blood gave the highest average among the nitrogenous 
materials and basic slag the highest average among the sources of phosphoric 
acid. A curve representing the stem lengths of the plants grown in the field 
soil approaches much nearer a straight line than a curve representing the stem 
lengths of plants grown in pure sand, thus indicating much less variation from 
the use of the different fertilizers •\vhen used on a good soil than when used 
on a soil poor in humus and organic matter. 

A comparison of the sand-culture results secured in 1913 «‘uid in 1914 shows 
that, although the Individiial series are not ontlrcfiy duplicated, the general 
averages of the groups containing a common source of nitrogen or p.liosphoric 
acid are practically the same, dried blood and basic vSlag giving the highest 
average growth. Sulphate of ammonia -was lowest in one series and nitrate of 
.soda in the other. Acid phosi.)hate used alone gave the poorest growth, but 
when lime was used with acid phosphate fully as good growth was obtained 
as from basic slag. 

Citrus experimental grove, S. B. Collisoit (Florida Eta. Rpt. IDl/f, pp. 
LXXV-LXXYIl ).—In continuation of previous reports (E. S. R., 31, p. 742) 
measurements are given showing the average gain in diameter of tr€.*es from 
June, 1909. to June, 1914, growing on various fertilizer plats in the citrus 
experimental grove. 

No definite conclusions are drawn from the results thus far secured. 

[Report of the horticulturist], W. H. Laweence (AHisona Bta. Bpt 1914, 
pp. S49S51}. —A brief progress report on the work for the year, including data 
on a test of processed fabrics as containers of heat for pirotecting citrus trees 
from frost. 

In conducting the above test four trees w’-ere covered with tents of cotton 
fabric. The tents were constructed to inclose trees 10 ft. wide anil 10 ft. 
high, exclusive of the trunk. Two of the tents were made of light and two 
of medium weight fabrics. One of the light weight and one of the medium 
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weiglit tents was processed witii a material claimed to make the labric nilldew- 
proof; gas, water, and air tight; only slightly resistant to siiiiligiit; and both 
heat absorbing and heat retaining. Lamps with tin chimneys were used at 
first, but proved unsatisfactory. No. 2 lanterns and lamps were then 
substituted. 

Briefly siiiiiiuarized, the work indicates in a general way that the heavier 
processed fabric employed retains heat to an extent practicable for the pro¬ 
tection of trees at a reasonable cost for fuel. The fabrics were not found 
mildew resistant or gas and wmter tight as claimed. 

[Walnut growing in Arizona], J. J. Thornbee {Arizona Bta. Rpt. 191fh PP* 
SS9, S40).—TlLe author announces that C. E. Biederman, of Garces, Aria., lias 
perfected a method of top-working Arizona wmlnut stocks which enables him 
to graft French and English wmlnuts on Arizona stocks at almost any season 
of the year. Several thousand native seedlings are to be gi‘owa in the plant 
introduction garden for testing this method, which is to be fully described in 
a publication soon to be issued by the station. 

Tree troubles at Douglas, Arizona, J. J. Thornber (Arimna Sta. R'pt. 1914, 
p, S 4 I ).—^Preliminary results from an examination into the causes affecting the 
growth of ornamental trees and shrubs at Douglas, Ariz., indicate that some of 
the more common troubles are bad drainage and soil aeration, due to poor 
methods of planting, selection of varieties unsuited for local conditions, dam¬ 
age to foliage from smelter smoke and fumes, and also black alkali in the 
irrigation water. Lists are given of trees which do and do not grow well with 
reasonable care both at Douglas and generally throughout the State. 

FOEESTEY. 

Annual report on the progress, literature, and important happenings in 
the realms of forestry, hunting, and fishing for the year 1913, H. 

(Allg. Forst u, Jagd Ztg., 1914, Sup., pp. ¥111-1-216). —In continuation of pre¬ 
vious reports (E. S. 11., 30, p. 238), this supplement contains abstracts of the 
more important world literature dealing with various phases of forestry, 
together with notes on the pi’ineipal occurrences relating to forestiy, hunting, 
and fishing during 1913. 

Pennsylvania trees, J. S. Illick (Barrisdurg: Pa. Dept Forestry, 1914, pp. 
2S1, pis. 164)^ —Part 1 of this work is intended fur the layman and beglniier of 
forestry and comprises abstracts from the author's lectures on eloinentary 
forestry at the Pennsylvania State Forest Academy. Part 2 is esseiitiully a 
manual of Pennsylvania trees. It comprises a discussion on the identification 
of trees and a description of families, genera, and sr^eeies w^ith accompany lug 
keys. 

The cypresses, A. Camxts (Les Cyprus. Paris: Paul LeeJievalier, 19 14 , pp. 
106, pis. 4} flg^‘ 4^4)- —monograph on the genus Cupressiis. It comprises a 
general account of the external and internal morphology of the genus, a study 
,of the stability of its characters, a classification of the genus, and descriptions 
of the various species and varieties wnth reference to their bibiiograpliy, 
synonymy, distinguishing characteristics, anatomy, habitat, geographical diss- 
tributioii, culture, and uses. A bibliography of cited literature is appended. 

[Eucalypt yields], A, M. McOmie {Arizona Sta. Ept. 1914, p. com¬ 

parison of cleau-eutting yields from a 12-year-old and a O-year-old grove of 
Fucalyptus rudis indicates that the increased number of ties, posts, and stove 
wood secured to the older grove was not sufiacient to warrant the delay of 
six years in cutting. One hundred and thirteen 12-year-old ti^ees yielded ICb'lTfi 
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lbs. of ties, 17,125 lbs. of posts, and 4,450 lbs. of stove wood, as compared with 
10,145 lbs. of t,ies, 16,190 lbs. of posts, and 6,125 lbs. of sl:o\'e w<iod from 
91 6-year-old trees. 

Some preliminary investigations witli regard to tlie cultivation of tlie 
Mack locust in soutlieastern Indiana, G. Culkeetson (Ahh,. itpL hid. ikk 
Fores t'nj^ 1/f pp. 67-72, 5 ).—^Preliiiiinavy observations on, several 

locust plantings in southeastern Indiana led the auilun* to conclnde tliat nuiny 
thousand acres of hill lands rich in lime and subject, to serious loss by erosion 
should be planted to locust trees, and that the profits from siioh plantings 
would prove highly satisfactory. 

Bnhber in Brazil, O. Laeroy and V. Cayla (A Borracha no BraisU. Rio de 
Janeiro: Mm. Aigr., Indus, e Oom., 1913, pp. F+iod+AhY, pis. SS, figs. 52).—A 
report on the exploration, preparation, marketing, and commerce of various 
forms of Brazilian wild rubber, together with an account of methods emiboycd 
in the culture, tapping, and preparation of plantation rubbers in tropical Asia. 
The introductory part contains economic considerations on the world’s pi’o™ 
chiction of rubber and summarizes the various sources of rubber. I'lie suc¬ 
ceeding parts deal with Hevea, Maiiiliot, Castilla, and Ilancornia rulibers. 

International Bubber Congress and Exhibition, Batavia, September, 
1914.—Bubber Book, edited by 0. J. J. yaw Hall {International RuVbcr Con- 
gres met TeMoonstelUng, Batavia, 1914. Ruh'ber Recucil, Amstcrdanh: J. IL do 
Bmsy 119151, pp. X+609, pis. 5, figs. 70). —^This work, which was prepared on 
behalf of the congress committee, comprises a series of papiers, by various 
authorities on the rubber-producing plants, their culture, the preparation of 
raw rubber, and commerce. The various articles are grouped under the 
general headings of botany and phytopathology, climate and soil, cultivation 
and tapping, preparation and chemistry of rubber, economic iiuestions, and 
commerce. 

Chinese forest trees and timber supply, N. Shaw {London: f. Fisher Un¬ 
win, 1914, pp. $51, pis. $4). —^Part 1 of this work takes up the physical and 
climatic conditions In China, contains a general description of the forests, and 
discusses the forest problem of China, Part 2 contains notes on broad-leaved 
trees, conifers, bamboo, palms, and foreign trees with rcjference to their range, ’ 
adaptation, and economic uses. Information relative to rafting operallous and 
timber imports into China and notes on timber In use by Chluewe railways 
are appended. 

Broductioii and value of Irish timber, A. C. If'oimES {Dept. Apr. and Teeh, 
Instr. Ireland Jour., 15 {1915), No. 2, pp. S3S-$Ji(y)..—A. statistical survey of 
Ireland's timber resources with special reference to the uses and innrlajis for 
native timbers. 

Of the total area of the country only 297,809 acres, or 1.4 iJor coni;, is under 
woods. The rates of cutting and of planting during the pa.st 1.0 yesars sliow 
a deficiency of 4,341 acres in the planted area, necessary to main tain a 
permanently stocked acreage of woodland. 

Manuring experiments on Castleton Estate, Telok Anson, M. BAKROWCi 4 iirF, 
B. Btiktino, and F. G, Spring {Agr. Bui. Fed. Malay Biates, 3 {1914), No. S, 
pp. 111-114 ).—In 1913 experiments were started with some 3,500 3-year-old 
rubber trees to determine the possible value of nitrogen, potash, and jdios- 
phoric acid used alone and in vaxious combinations In stiuiulatliig growth and 
yield. Growth measurements for the first season as here presented show no 
decided influence from the various treatments. The experiments ai'e to be 
continued. 
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Beport of tlie director of forests, N. W. Jolly {Ann. Rpi. Dept. Pul). Lands 
Queensland, 1913, pp. Jp'~ol, pis. 3). —report on tlie administration, manage¬ 
ment, and exploitation of the state forests in Queensland during the calendar 
year 1013. 

BISEASES OF PBAHTS. 

Plant diseases, E. Puillietjx (Jilin. Af/r. [li^ranee], Ann. Scrv. Dpiphyiics, i 
{ID 12 ), pp. D-12). —This is a portion of the phytopathological report for 1912, 
and deals briefly with some diseases of cereals, tubers, crucifers, legumes, 
AQiies, and orchard and forest trees, as noted in yarious parts of France. 

Plant pathology3 H* Tryon {A.nn. Rpt. Dept. Agr. and Stock [Quee7islancl}, 
IDIS-Ui, pp. H7~1JD ).—Notes are given on a number of plant diseases of agri¬ 
cultural and horticultural crops, and a synopsis is presented of the Diseases in 
Plants Act of 1806 and the inspection carried on under this act. 

Studies on Orobaiiclie, P. GuliiauFN (Min. Agr. IFrance'}, A.mi. Sen?. MpD 
phylies, l (1912), pp. 433W/3 ()).—This is a brief preliminary study of the effects 
due to 0. minor, parasitic on clover and parsnip in i)arts of France. The tuber¬ 
ous modifications of the subterranean parts in the case of parsnip are compared 
with those noted in rootlets of grape stocks attacked by phylloxera. 

Foot rot of cereals, A. AIoreau (Min. Agr. {FranceJ, Ann. Sen?. lipipliyties, 
1 (1912), pp. Jf37-JDfO). —The results are briefly reported and discussed of an 
inquiry circulated among grain producers requesting information regarding 
foot rot or stalk disease of cereals in j)arts of France, particularly in the 
Paris Basin. 

Meteorological conditions seem to play an important part, particularly those 
permitting growth of the crop in wflnter or early spring. Excessive nitrification 
also apparently favors the activity of fungi. Early seeding (September and 
October) appeared more favorable to the development of the fungi than later 
(November to spring). Yarioty is significant in this connection, a degree of 
relationship existing among several of the varieties most susceptible to foot rot. 
The Influence of previous croppings appears to be twofold, affecting the chem¬ 
ical eompositlon of the soil and the biologcal conditions (as lateness of sea¬ 
son, etc.). 

Protective measures suggested include the choice of resistant varieties, late 
seeding, rotation with reference to period of the year occupied by tbe crops, de¬ 
struction of slubl)lc, and use of fungicides. 

Smut disease in maize (Queeiisland Agr. Jour., n. ser., 2 (1914), 6, pp. 

400 , Tins is a brief account of tlie appearance of UstUago mugdis on 

Indian com near Toowo^nnba in 1014, with a, brief discussion of its dissemination 
and of its control Iiy the rmnoval of all affected stalks before the breaking of 
the smut tumors,, the uornise of such plants for feeding, and the nonuse of 
affected land and land over which prevailing winds or wash may carry the 
spores. 

Winterkilling' of wheat, E. Sohaffkit (Ja/iresder. Kaiser Wilhelms Inst. 
Lmdw. BromMrg, 1913, p'p. 21--23 ).— Studies with wheat varieties are said to 
have shown that the seed when subjected to different low temperatures for dif¬ 
ferent periods showed an increase of injury corresponding to the ihcrease<l 
duration and lowering. Plautlets were ordinarily injured very little at from 
—5 to -—10“ C., but considerably at —15 to —20“. The young growing points 
showed considerable resistance, owing presumably to the iiresenee of bud scales 
and the colloidal condition of certain cell contents, this portion thus determining 
the fate of the plant. The fact that roots are less subject to temperatnre ex¬ 
tremes than arc aerial portions insures supplies to the aerial parts as soon as 
the temperatnre permits utilization thereof. 
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IT’ost is tlioiiglit to inliiienco the si)roiiting of the grain, but just how has not 
yet been determined, and this is true also of the chemical changes in cliilied 
plants. Resistance to cold by some varieties seems to show a relation to the 
water content, and it^ also appears to be true that an increase of wa,ter content 
renders the plant more sensitive to outside influences. Nocturnal frosts seem to 
render the stems liable to breaking, and chilling affects the heads also In ways 
not fully understood. 

Studies of club' root.—II, Bisease resistance of crucifers; methods of coiii» 
bating club root, G. C. Cunningham {Vermont StcL BuL 1S5 (1914), pp, 67”--.%^ 
%}ls. 8 ).—This bulletin is the second on club root studies (ill. S. R., 81, p, (>42). 

Ill the present publication the author gives the results of observations oil 
the susceptibility of different crnciferous plants to club root, and it was found 
that the great majority, if not all crucifers, wore more or less susceptible. 
Cabbages showed variety resistance, a number of varieties being somewhat less 
subject to attack than others, 

Radishes showed a wide range of susceptibility, and in ease of turnips and 
rutabagas the rate was even greater than in cabbages or radishes. In this 
wide range of susceptibility the author believes that satisfactory means of 
combating the disease may be found. 

An examination of many thousands of plants, including 28 genera and 104 
species, led the author to describe 6 types of hypertrophy which are more or 
less characteristic of certain crucifers. 

For the control of the disease the application of lime, preferably air-slaked 
lime, at the rate of 150 bu. to the acre, greatly increased the production of 
marketable cabbage. The lime to be effective should be thoroughly worked 
into the soil to a depth from 6 to 9 in. In 1912 experiments showed tha.t hilling 
up about cabbage stalks caused the formation of adventitious roots and ma¬ 
terially increased the crop, but in 1913 no beneficial results were obtained, 
possibly on account of the dry selson. 

A bibliography is given. 

Studies on potato anatomy, von Tiesenhausen (Jahrcshcr, Kaiser Wil¬ 
helms Inst. Laihdw. Bromberg^ 1913, pp. 23-25). —^A brief discussion is given of 
studies in progress, the results of which thus far as related to Lfidoeni nec-rosis 
in the potato are said not to he in complete agreement with the conclusions 
niinouneed by Quanjer (E. S. R., 20, p. 347), 

Diseases of potatoes, II, III, H. L. Rees (Washington Bta,, Ifewt 
Bta. Uo, But, 1 (1914), Kos. 6, pp. 9-16, figs. 7; 7, pp. 14-16). —Popular des<*rip- 
tioiis are given of Rhizoetonia or little potato disease, potato wilt or dry rot, 
blackleg, silver scurf, scab, iwwdery scab, inteimnl brown spot, and internal 
cracking of the potato, with suggestions for their control. 

The spindling-sprout disease of potatoes, F, 0. Stewabt and F. A. SnuuNB 
(Keio Torts Btate Sta. But 399 (1915), pp. 133-143, pis. 3; ads, in PligtopaihoU 
ogy, 4 (1914), Ko. ■$, p. -Attention is called to the fact that lA)ng Island 
potato growers in 1914 who planted their fields with home-grown seed secured 
a poor stand, many of the plants being small and weak. The seed pieces did 
not rot prematurely and there was no spotting, rolling, or curling of the lea ves, 
or other pathological symptom. The tubers used for seed purposes were small, 
but otherwise normal in appearance. 

Examination of unsatisfactory stands showed that weak plants and missing 
hills were in most cases due to using, for seeds, tubers which produced slender 
thread-like sprouts. This trouble is considered due to a, weakened or debili¬ 
tated' condition of the seed tubers and is thought to be a result produced by the 
excessively hot weather in the summer of 1913. 
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It is suggested that Long Island potato growers using liome-growii seed 
should make a simonting test of their seed potatoes. 

Morphology and cytology of the sexual organs of Phytophtliora erytliro- 
septica, P. A. AIuephy (Ann. Bot, [London], 28 {19Li), No. 112, pp. 735, 7S6).~^ 
A preliminary acconiit is given of morphological and cytological studies on 1\ 
erpthroseptica, recently described as causing a disease of potatoes (E. S. Ih, 
20 , p, 550 ). 

The physiology of Phoma betoe, W. Fischeb (Jahresher, Kaiser Wilhelms 
Inst. Lundw. Broml)erg, IBIS, p. 28). —Experimentation showed that B, hetm 
can sustain a temperature of —20° C. for 4S hours. Cultares subjected dally 
during two or four weeks to temperatures ranging from 0 to —10° were not 
killed by the cold. Tests with preparations in use as sprays showed that 
while copper sulphate, formalin, and carbolic acid in the concentraiions and 
durations usually employed are iueffective as against I\ betw, corrosive sub¬ 
limate and cliinosol quickly show strong fungicidal action against this fungus, 
checking growth in concentrations as low as 1:10,000, but having no injurious 
effects on the beet seed under treatment. 

Black spot of the tomato, G. P. Darnell-Smith (Agr, dtez. N, Wales, 25 
(1914), No. 12, pp. 1069, 1070). —^iVccording to the author the black spot of 
tomato is widely spread in Kew South Wales, probably causing more loss than 
any other tomato disease. 

A study of the trouble has led him to believe that both bacteria and fungi 
are concerned in the black spot. The sequence of events in the production of 
the spots would appear to be injury to the skin, entrance of bacteria, and in¬ 
fection by Macrosporium. There is believed to be evidence that the fungus 
alone is capable of producing typical black spot. The disease is considered 
largely dependent upon drought conditions, and where tomato plants are ade¬ 
quately shaded and watered the trouble may be very much reduced. If it is 
considered desirable, in addition to providing an adequate water supply, the 
jdants may be sprayed with Bordeaux mixture or lime-sulphur solution, the 
application of the fungicide assisting in checking the tomato leaf spot due to 
Beptoria lycopersicl 

Black hearted turnips, 0. D. Woods (Maine Bta. Bui. 236 (1915), pp. 57-59 ).— 
The attention of the station was called to a serious trouble of turnips, in 
which the roots were perfect on the outside, skins bright and smooth, but 
when cut the flesh had large patches of a dull-brown color, the discoloration 
extending nearly to the skin. An examination of diseased material showed 
that the black heart was not produced by fungi or bacteria, but was apparently 
a condition arising from some factor or factors in the growth ot the plant. A 
demonstration experiment was carried on to determine the relation of ferti- 
liizers and varieties to this disease. 

The results obtained are not considered definite, but they indicate that there 
Is a difference in varieties in regard to their susceptibility to the disease and 
that the plants to which stable manure wms added had less of the trouble than 
the others. 

Bire blight of pear and apple, H. L. Bees (Washington Bta., West. Wash. 
Bta. Mo. But, 1 (1913), No. 4, 2>p. 0-9, figs. 7 ).—^A xDopiilar description is given 
of the bacterial blight of pears and apples, with suggestions for its control. 

Blight resistance in pears and pear stocks, E. G. Keimer (Mo. But Com. 
Eort. Oat, 4 UO15), No. 3, pp. 145-140, fig. 1). —^ilttention is called to the 
resistance of certain species and varieties of pear-tree stock to pear blight. 

Among the species reported upon it is said that Japanese pea,r stock (Pgrus' 
singmis) and stock of a species from China (P. hetulwfoUa) have been success- 
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fully grown ami ??eeni to be resistant to blight, and tiieir use is recommended 
in combating this disease. In addition the author suggests the top-working 
of blight resistant trees on the stocks mentioned above, on Kiefi’er, or on some 
other varieties which are superior to Kieffer, as a means for combating this 
trouble, which is exceedingly destructive in the orchards of the Pacific coast. 

Plum diseases, E. RabatE Af/r, IFrancc], Ann. Ficrv. 1 

{1912), pp. 177-1S5, figs. 6). —This includes a discussion of some insect enemies 
foiincl on plum trees, also of plum leaf rust {PiivAmia prinil). rot (Jt-onllid 
amerea), and some degenerative changes in portions of the trees affected, willi 
suggestions regarding possible control, 

A parasitic disease of quinces, H. Bniisr (Rev. Jlort. [Purls], {.1914), 

8, pp. 182, 183). —description is given of a disease of quinces first observed in 
Prance in 191S, and w^hich has since been found in a number of localities. 

The trouble is said to be clue to MoniUa fntcUgena, which attacks the leaves 
and young fruits. The fruits are mummified, and It is suggested that for the 
control of the disease all fallen leaves and mummy fruits be collected and 
burned and the plants sprayed with Bordeaux mixture. 

Exjjerlineiital s|)raymg for blackberry anthracnose, H. L. Re ns {Washing- 
ton Bta., West. Wash. Bin. Mo. Bui, 2 {1014), No. 6, pp. 2-12, figs. 5).—\ pre¬ 
liminary report is given of spraying exj3eriments in three fields for the control 
of the blackberry anthracnose. 

This disease is said to be supposedly troxiblesome in western Washington and 
it is considered that it is probably caused by the same fungus as that occurring 
on the blackberry in the East {Glcrosporium 'venetum), ultliongh this has not 
been demonstrated. The disease differs in some respects in that the principal 
damage caused by the fungus in western Washington is on the berries. The 
girdling and killing of the canevS, which is a prominent symptom of anthracnose 
in the East, is said not to occur in Washington, but the fruiting stems are 
girdled and killed, causing considerable loss. 

In 1913 experiments for the control of the disease w'ero carried on in which 
It appeared that Bordeaux mixture, lime sulphur, and Burgundy mixture gave 
the best results. Cutting out canes as soon as the fruit is picked will also 
lessen the amount of disease. The author considers it doubtful wlietUo!* fall 
spraying Is advantageous. Spraying during the groxving season will rcHlrice 
the amount of loss, and it is considered tliat tlie most efA,*ct;ive time for spray¬ 
ing is immediately after the iietals have fallen. 

Mulberry diseases, Xh Aknaijd {Min. Agr. [Frmioci, Aun. Berv. ihfiphgiics, 
1 (1912), pp. 220-227, figs, S). —^This contains a brief descripHon of the stages 
of Nectria cinnaMrina on xnulbeiTy, wdth recommendations regurding the con¬ 
trol of the fungus, including selection of stock, use of s:t)ra,ys in ejirly sjiring, and 
removal of portions showing attack. A second disease is also derScribed, due to 
a fungus, producing a discoloration in the spring wood which it invsuhiS. 

A study of clilorosis in grape stocks, F. IMarsais (Min. Agr. IFra.-nce], A.mk 
Berv. Mpipliyties, 1 (1912). pp. 413-420). —^This is an account of a series of 
experiments on the development by crossing of ^fines resistant tt) ])hyHoxera, 
and at the same time commercially successful in the calcareous soils, which 
in these districts tend to produce chlorosis in stocks of foreign origlii. The 
results obtained are thought to justify the hope that in spite of the climatic, 
soil, and biological obstacles existing in this region, particularly those pre¬ 
sented to foreign stock, the problem of continuing profitable grai.ie culture in 
this region may be regarded as capable of solution by employment of hybrids 
named as having been found best adapted to the conditions there existing. 
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Grape mildew, L. Eavaz (Min, Agr. IFrmiceJ, Ann. Sem. Bpipligties, 1 
(1912), pp. 392-398, figs. 2). —^TLis contribution cloiils witli tlie relations between 
soil surface conditions and the development of Plasmopara viticoU, reporting 
also some experinients with fungicides. 

Some experiments in treating: citrus trees for gunimosis and heart rot, 
J. A. Finznii (Mo. JMl. Coin. Hart. Citl, //. (1015), 1, pp. 7-19, figs. 7').—-A 

description is given of the broxvii rot gum disease of the lemon, clue to Pgthir 
acipUis dirophthora, and the gray fungus gummosis, caused by Botrgtis 'vul¬ 
garis. 

In addition an account is given of successful experiments for the control of 
these diseases, -which consisted in cutting out the diseased bark and painting 
the area over with Bordeaux paste. Tins has been practiced for some time 
for the treatment of the brown rot at an annual cost of about 7 cts. per tree 
in a block of over fS,000 trees. Similar results have been obtained for the 
control of the Botrytis disease. 

Eeport of plant physiologist, B. F. Floa'D (Florida Bta. Ept. 1914, PP* 
XXA-XA'X7, fig. 1). —In a study of the relation of the water table to dle>back 
of citrus trees, conditions were produced that wm*e believed to be similar to 
those in groves lacking drainage. Tanks were arranged in series, in the first 
series of which the water teble stood 7 in. from the s»ll surface, in the second 
14 in., and in tiie third the soil was kept moist to the bottom of the tank without 
allowing saturation. Orange trees of uniform size, appearance, and thrift were 
jdanted in these tanks in 1912, and the resulting growth has been measured and 
analyzed. 

It was found that the types of growth produced were not at all the same that 
characterize trees which develop physiological disturbances known as die-back. 
It is eoiieltided, therefore, that the experiment did not exactly reproduce iite 
field conditions known as lack of drainage, ’which is held to cause this disease. 

Beport of plant pathologist, H. E. Stevejts (Florida 8ta. Bpt. 1914, pp, 
LYIi-LXXlV ).—Field studies, infection experiments, and experiments for the 
control of gummosls arc reported upon, most attention being given to the form 
of gumming which is commonly known as gummosis, a brief description of 
which has been given (E. S. E., 19, p. 654). Two types of this disease are rec¬ 
ognized, one of which attacks the trunks, larger branches, and smaller twigs, 
while the other occurs only on the trunks and larger branches. 

The cause of gummosis has not been definitely established, although several 
fungi are found associated with it Observations have been made on the devel¬ 
opment; of diseased areas, which indicate that the development of the disease is 
slow and that there are active? and passive phases associated with this develop¬ 
ment. Inoculation experiments wei*(? made with diseased tissue inserted in 
healthy trees, but no definite conclusions are drawn from the results. It is 
thought that probably young trees are more resistant to the disease than older 
bearing ones, Some control experiments are briefly reisorted, in which the dis¬ 
eased portions of the tissues were cut out and treated with antiseptics. For 
this purpose Bordeaux paste was found fairly effective. 

The investigations with melanose w^ere continued, and the inoculation experi¬ 
ments showed that Plwmopsis cUri is the cause of both the stem-end rot and 
melanose (E. S. E., 31, jx 750). It Is stated that severe outbreaks of stem-end 
rot occurred in different localities during the season, and this is believed to be 
due to the unusual development of the fungus In dead citrus twigs, 

A brief report is given on^ the citrus canker, a preliminary but more detailed, 
account of which'has been issued by the station (B. B. B., 31, p, 54)., It is 

96619°—No, 1--15-5 



66 


EXPE'BIMENT STATIOK EEGOBB, 


stated tliat a species of Pliyllosticta laas been isolated from infections on gra-pe- 
fruit leaves. 

Bie-back of citrus trees in tlie northern districts, G-. WiixrAMs (Qucemlmul 
Agr, Joun, n. sow, S (1915), NO'. 1, pp. 2:3, 2d).—Atteiiiion is called to ilie 
i)revaieiice of die-back of citrus trees in tlie nortbeiii districts of Queensland and 
to tlie fact tliat spraying I^fis failed to control tbe trouble. 

The author suggests that among the causes of the disease are unsuitable soil 
conditions and that trees may he kept in a healthy condition by sirfficieiit deihli 
and drainage of the soil, with an even supply of moisture, obtained principally 
by systematic cultivation. 

Diseases of the peony, H. H. Whetzel (Anier, Florist, 44 (1015), No, 1401 , 
pp. 609-612, figs. 7). —In this paper the author presents a summary aceount of 
diseases of the peony, describing their symptoms, causes, and methods of 
control. 

Aithough this plant is frequently reported as free from disease, the author 
describes root gall, due to Heferodera radicicoUi, and root rots, the cause of 
which is not known; mosaic disease; anthracnose, which is considered due to a 
fungus as yet unidentified; leaf blotch, caused by (Jladosporinm iHvmkc; 8clcro- 
tinia stem rot, due to S, Uhertkina; and Botrytis blight, which has !)een referred 
to a number of species, but which the author’s studies indicate is due to at least 
two distinct species of Botrytis causing identical symptoms. 

Diseases of oak and chestnut in Bilttany, V. Dxjcomet (Min. Agr. [Frame}, 
Ami. Serv. Fpiphgiics, 1 (1012), pp. 87-105).—This is a somewhat detailed 
accoiuit of studies with Oidiiim and other fungi on oak, also of Melanaonis 
moclomu and other fungi on chestnut. 

Chestnut disease in Prance, L. Margin (Min. Agr. [France}, Ann. &crv. 
Mpipligties, 1 (1912), pp. 80-86). —recent increase of injury by Mclanmnis 
moiUnm in parts of France is noted. Dlaporihc parasUica, w^hero it exists in 
Europe, Is >sakl to be neither so abundant nor so formidable as in America. 
Iron sulphate and copper sulphate have been proposed as means of protection 
against 21. modonia. 

Air and wind dissemination of ascospores of the chestnut blight fungus, 
P. D. Heald, M. W. Gardner, and R. A. Studhalte:r (II. S. Dept. Agr., Jour, 
Agr. Research, S (1915), No. 6, pp. 49S-526, pis. 3, figs. 3 ).—A detailed account 
is given of investigations on the dissemination of the ascosiiores of tlie chestnut 
blight fungus (Endotliki paraskica) by air and wind. All tlie exi>erimcuts car¬ 
ried out i>oint to air and wind transportation of the ascospores of the chestnut 
Wight fungus as one of the very imixnTjuit methods of disseiuination. 

After every warm rain ascospores are scattered from diseased trees In largo 
numbers, having been collected from 300 to 400 ft. from tlie source of sniaily. 
The authors believe that they have been carried much greater distances. 
During dry periods wand dissemination of ascospores does not occur at ail, or 
'Only to a very slight extent. 

Witches’ bx'ooms ou British willows, M. Christy (Jour. Bot. 53 

{1915), No. 628, pp. 97-103, pi. 1 ).—^The author gives a description of w^itches’ 
brooms on willow trees which have appeared wTtMii recent years. The trouble 
seems to be spreading, although confined to a rather limited area about 3 :.oiic1ob. 
The abnormal growth is attributed to the gall mite, Friophges triradkitus, and 
the witches’ brooms seem to be produced originally from female dowers which 
have become excessively hypertrophied. 

Estimating nematodes, Baunacke Kaiser IVilhelms Inst Lmeln). 

Bromherg, 1913, pp. 28-30}.—A modification is described of methods formerly 
employed, according to wiiich these organisms are separated from soil taken at 
desired depths, stained, and fixed for counting at convenience. 




EXPERIMENT STATION RECORD. 


57 


ECONOMIC ZOOLOGY— ENTOMOLOGY* 

Bevision of the American marmots, xl. H. Howkll (?7. S'. Dept, Agr., Bur. 
Biot Survcp, 'North Anicriciub Fauna No, 37 (liUo), pp. SO, pl^, lOi, ftps, el).— 
TJie xVmerican marmots, more oflou ealled woodctuioks or ground hogs, iiro 
naturally divided into tliree distinct groni"»s: (1) 'ijiie woodclmcks {JHannota 
monaa) group) of eastern United Stat(‘S and Oaiiadri; (2) tlie yellow-footed mar¬ 
mots (M. ■jlavwGntris group) of western United Stales sind s«)iitliern Kritlsli 
Golnmlna; and. (3) tlie Iioary marmots (JE caligaUi groui>), eliiefiy restricted 
to tlie liiglier inoiintains o.^western North America, 

Following the introduction the author discusses their history and noiiien- 
clatiire, vernacular names, habits, economic status, external characters, mate¬ 
rial examined, the genus Marmota, etc. Descriptions are given of 20 forms, 
together with a series of maps which show their geographic distribution. In 
many localities they are a deckled pest to agriculture, especially in the East, 
both because of tlieir destruction of crops and because of tluur burrows which 
seriously interfere with farming operations. In addition, they are known to 
carry the germs of Rocky Mountain si)otted fever and other diseases. 

Bird migration, W. W. Cooke {XJ. R. Dept, Apr, But 183 (1013), pp. 47, pis. 
4i ^0 ),—This is a discussion of the many pliuses of the subject, including 
causes of migration, relation of migration to weather, day and night migrants, 
distance of migration, migration routes (direct and circuitous, eccentric, wide 
and narrow), slow and rapid migration, casualties during migration, variations 
in speed of migration, etc. A large number of maps are given which graphically 
illustrate the data presented. 

Entomology, A, W. J^Iorrtll (Arizona Bta, Rpt, 1014, pp. In con- 

tinnatiou of work against the harvester ant (Pogonomprmm} harfMitus rugouiis) 
previously noted (E: S. R., 32, p. 540) tests were made of a high pressure pump 
which volatiliizes the carbon bisnlphid in an at.temi)t to force the fumes Into 
the Insects' iinde.rground tunnels, hut thus far the results have been unsuccess¬ 
ful. The principal work of the season against this pest consisted in a large 
scale experiment with London purple, conducted with a view to determining the 
cost of material and labor and to perfect tbe methods of this treatment. In 
the vicinity of Phoenix a 10-acro field, containing IGS nosts with bjire ai'cas 
estimated to average 330 s<i. ft each, or a total of appxmximately 11 acres, was 
practically cleared of the ants by a series of five applications of this poison, a't 
a total cost per acre of $1.17. 

A considerable quantity of London purple sold by certain druggists in Sait 
River Valley during the summer of 1013 proved ineffective, and upon analysis !)y 
the station chemist was found to contain but 0.35 |)er cent arsenioiis oxld 
(AsjiOa), whereas Loxxdon purple that was effective contained 27.81 per cent. 

The western green June beetle (Allorhimi mutabUiH) is said to bo a trouble¬ 
some pest of nearly all kinds of fruit at the lower elevations iti xVrizona, 
peaches, figs, and grapes being the principal crops that suiter. Brief reference 
is made to investigations of insects that attack the Arizona wild cotton plant 
(Thurberia tlwiipesiokles), an account of which l)y W. D. Pierce of this Depart¬ 
ment and the author has been previously noted (E. S. R., 30, p. 56). 

Fourteenth i^eport of the state entomologist of Connecticut for the year 
1914, W. E, Beittoh (Conneetiaut mato Sta. Bpt, 1014, pt S, pp, 

198, pis. 16, figs, ^).—The first part of this report consists of a'Statement of 
finances and organization; reports of inspection of'nurseries, nursery stock, and 
apiaries; and a discussion of gipsy moth control work and of suppression work 
with the brown-tail moth. 
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A simimarized accoimt of Tlie Cabbage Boot Maggot, by Q. S. Lowry (pp, 
142-152), is followed by a report on Field Experiments in Cont.roliing Uw Cab¬ 
bage Boot Maggot in 1914, by W. E. Britton and Q. S. Lowry (pp. 152-157). 
Tlie results indicate tluit tarred paper disks and carbolic acid {.annlsioii are 
about eriiiajly effective in preventing damage from maggots and tlmt sludge 
(resklne from tbe mannfactnre of limc-svilpbur 'mixture) is fairly satisfactory. 
In a discussion of the Outbreak of tbe Army Worm (pp. 157-17.9) tbe aiitlmr 
presents a summarized accoxint of tbe pest with a list of tbe more important 
literature relating to it. Experiments in Controlling tbe White Pine Weevil 
are described by B. H. Walden (pp. 173-17G). Tbe^pest continues to- do miicli 
damage to white pine plantations in tbe State. Experiments made in com 
trolling the pest by collecting tbe weevils on pine leaders with a net indicate 
that at least six collections may be made at an expense not to exceed $1.50 to $2 
per acre. In work at Portland and Bainbow in which four and fi\'e colleclioiis 
were made, respectively, tbe percentage of injured leaders where the net was 
used was less than half tbe percentage of those injured on tbe checks. Exium"1 ~ 
meiits in Controlling a Mite (Tarsonemus palHdtis) Injuring Snapdragon Plant:s 
in tbe Greenlioiise are reported by W. E. Britton, B. II. Walden, and Q. S. 
Lowry (pp. 170-179). In addition to snapdragon, tbe leaves of which were 
badljr curled and the entire season’s crop threatened as a result of attacks by 
this mite, chrysanthemum and cyclamen w^’ere also injured. The tests intluade 
that blackleaf 40, used at the rate of one teaspoonfnl to a gallon of water 
with the addition of soap and “Fir-tree Oil” (4 to 6 oz. in 2 gnl. of walor) 
will control this mite on snapdragon if four applications in the form of a spray 
are made at intervals of about a week. A Tent Caterpillar Egg Contest (i)p. 
179, ISO), arranged for school children, is briefly described, as is Mosquito 
Woi*k in Connecticut in 1914 (pp. 1S1~183). Caterpillars of a noetnid iiioth 
{Emlom turlmlenta) are reported to have attacked wild smilnx or “green- 
briar” (Smilax rottmSifoUa) at Kidds Island, off Stony Creek, Branford. 
Tests made of a commercial preparation, known as “ Corbin,” to protect seed 
corn, show' that it reduces the i')ercentage of germination and retards develop¬ 
ment, whore the vitality is not impaired, to such extent that its value is ques¬ 
tionable. 

The report concludes with a discussion of miscellaneons Insect pests, includ¬ 
ing pink grasshoppers (Bciidclcria furcata), Polifgonia on elm, 

cherry or pear slug (Caliroa limacina), twm rare lady beetles {/{(irnionia 
and Anisocalirki T2-maciilala), the tulip tree scale {Toumeyclln UHf)dcn{iri), the 
strawberry w^'hite fly {Astcrochiton iAlcyrodcs} packardi), the chinch bug, tlu; 
saddle-back caterpillar, the hickory leaf stem gall louse {Phylhxcm car;/- 
wcmilU), injury by bill bugs {Bplienophorus seMlptUis), the four-lined leaf bug 
(Pa'cUoaapsus Uneatus), the grape plume moth, the Colorado potato hcMdle and 
zinc arseiiite, pixpie of Macrosargus cuprarlus, the walnut caterpillar (Dalunu 
iutegerrmia), leaf hopper (Ggpona fiavilincata) injuring Japanese barberry, 
controlling green apple aphis, mites on California privet, harlequin cabbag(‘ 
bug in Connecticut, European pine shoot moth {Evelria J)uoUana), the oalv 
pruner (EUaphidUm plUosmn), pear psylla, the stalk borer, injury to geraniums 
by white ants {Termeg flavipes), false apple reel bug in Connecticut (LmHdea 
mendaiv), and the hickory bark borer {Bcolgtus quadrigpinmtis). 

Beport of entomologist, J. E. Watson (Florida Bta, Rpt 1914, PP> XLFI- 
' 'EFI).—A brief account is given of entomogenous fungi, studies of whlcl:i by 
Rolfs have'been previously noted (E. S. B., 30, p. 55), a.nd of the occurrence 
of white ,fiy fungi in observation groves. Experiments with sprays in the con- 
ttol of the Anticarsia caterpillar on velvet beans, commenced in 1912, were 
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continued during tlie summer of 1913, and it was found that a mixture of com¬ 
mercial lime-sulplmr 1 qt,, leiuV arsenate 8 o%., and water 50 gal., may be 
safely used to control this pest in August and Septeinbcu’, Ybrougli the use of 
lliiie-sulpluir in the solution it was possible to dtniblo the amount of arsenical 
lirevionsly used without hnriiing [lie ])lants, and this mixture satisfactorily con¬ 
trolled the caterpillars. Observations show(‘d that tlie severHy of the damage 
by the caterj)iUar was directly ],)ro[)orilonaI to the lateness of the variety. It 
is stated that if Cliineso or other earlier varieties are ])lanted near Florida 
velvcit or other late varieties, tlm former will largely escax)e the ravages of 
Anticarsia. By ])lanting Florida velvet beaus about the edge of a field in wiiicli 
the main croi> is China or other early beans, the caterpillars can be largely con¬ 
centrated and readily destroyed by spraying with the arsenical. 

A brief statement is given of coiit.rol measures for tlu^ boll worm on tomatoes, 
a more detailed account of which has been previously noted (F. 8. Ih, 32, p. 
G52). The cottony cushion scale continued to spread with increasing rapidity, 
the infestation at Key West being a severe one. Miscellanmms insecis noted 
include the sweet potato root borer; Jf<michionaHim vihiar, found at; the station 
grounds infesting Asparagus plumosus; the chrys(.)melid beetle TrirhahiUi hrevi- 
colUSf which was found at Tallahassc^e damaging pcsjans; and AleprodCH mori 
found at Gainesville infesting Enonymus amcrimnUH, 

Insects affecting vegetable crops in Porto Mco, T. H. Jones (17. B. Depi. 
Ayr, lluh J92 {1015)^ pp, 11, pis. Jf). —This article reviews llio literature relating 
to the subject and rqx.irts obsm-vations made by the author of the more iiu- 
])ortant insect cnemuis of vegetable eroji.s lin Porto Rico. 

The control of apx^le insects in Clinton County, 0. 11. OnosuY and A. J. Mix 
{Ne-m Yorh GormM Bia. Bill. SuG {1915), pp. 115-150, flgs. 2/f). —This is a brief 
discussion of the more important insect pesis of a,pples and nutans of control 
in Clinton County, including the codling moth, the aiqile maggot, green fruit 
worms, plum cureulio, eye-spotted bud moth, ajiple-tree tent caterpillar, forest 
lent cateri>illar, oyster-shell scale, woolly aj^ilo aphis, etc. 

Insects destructive to grain and grain products stored in bins and gran¬ 
aries, G A. Dean (Kausas Bta. CHre. i7 {1915), pp. 4). —A popular account. 

House fumigation, C. W. Woodwokth (Oaliforma Bfa. Giro. 127 {1915), pp. 
Jf, figs. 2). —A popular account. 

How to control the grassliopx)ei'S, E. T>. Ball {Uta/h BUi. BuL 15S (1915), 
pp. 79-11(1 figs. 15). —A detailed aceonnt, pariicnlarly as lahati^s to Utah con¬ 
ditions. 

Cockroaches, C. Ij. Marlatt {U. B. Dept. Agr., Farmers^ Hid, 6*58 {1915), 
pp> 15, figs, d).—A revision of Cireniar 51 of the Bureari of ihdmuology, 
]>n‘vionsly noted fK. 8. H., Id, p. ilTl). 

List'of the Hemiptera-Heteroptera of Maine, H. ]\T. PARSTimw (Psyrh<\ 21 
{19U), pp, m-lJfB; ahs. in Maine Bta. BuL 25Jf (i.9./7/), p. 2.d7/.).--Ktxiords of 
175 species are included. 

The chinch bug, P. M. Wbibstets {U, B. Dept. Agr., IParmrrs^ BuL 657 (1915), 
pp. 28, figs. 9).-—A popular aceount based upon investigations jTrevlonsly noted 
(E. 8. R., 19, p. 452; 20, pp. 347, 454). 

Spraying for the grape leaf-hopper, II. J. Quayle {Galifomia Bta. Giro. 126 
(1915), pp, 6, figs. 2). —This circular gives directions for spray work against 
the grape leaf hopper, a detailed account of which }iest has been previously 
noted (E. 8, R., 20, p. 557). 

The woolly white fly (Aleurothrixxis [Aleyrodes] liowardi), J. It. Watson, 
{Florida Bta. BuL 126 {1915), pp. 79-102, figs. iff).—^A sninmarizcHl aceonnt of 
the woolly white lly, studiivs of which by Back (E. 8. li., 23, p, 257) and others 
have been previously noted. 
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The author states that the pest Is rapidly spreacliux and will soon be found 
over all the citrus se<hIon of Florkhu While it usually does little tkmiage, 
it Is carmble td causing an almost total loss of the year’s crop and is a severe 
check to growth. “Unless prevetxlire measures are taken, a, severe attack will 
he followed by a marked rise in the amount of purple scale, which will liUlicI; 
equal or grea,te:r damage. The miscible oils are elTerh,ive against the early 
stages of the larvje of the woolly white lly. Both the red and brown fungi 
have been found growing sparingly on the woolly white fly. A species of 
Cladosporiiim jxrohably sometimes kills up to Sfl per cent. Tim woolly white 
fly is heavily parasitized by a minute hymenopteron, whieli sooner or later 
controls an outbreak. Because of this it probably will never develop into as 
pernianently serious a pest as is the common citrus white fly. The pai*asite 
apparently does not control the late winter brood.’’ 

Recent Illinois work on the corn-root aphis and the control of its injuries, 
S. A. Foebes (IlUnois SKk BuL m (1915), pp. 405-455, figs. IS).—Tim l)ulletln 
reports the results of work with the corn-root aphis carried on from IPOT to 
11)10 in continuation of that of 1905 and 1006 (E. S. II., 21, p. 57). A circular 
relating to this work has been noted (E. S. B., 28, p. 855). 

“The principal measures of protection againKSt the corn-root aphis are rota¬ 
tion of crops; an early and deep plowing, followed by the rei>eal(Hl deei) 
disking, of corn ground heavily infested by ants or Imovvn to have borne a, eroj> 
injured by the root aphis; and the use of repellent Bu!)sianeos at planting 
time, not by direct application to the seed (which is dangerous to germlnntimi 
and early growth) hut by previous mixture with chemical fertiliztu’S or oilier 
powdered substances, to be dropped with the seed by means of a fertilizer 
clropper attached to the corn planter. . . . 

“ Experiments of 1907 shoxv that wet weather at planting time may eitlun* 
result in serious injury to the seed if i^epellents have been applied to it dircHl;, 
or in such washing away of the repellent substances that they produce no 
effect, either on the seed or on the ants and aidiids, the cliaracter of the 
effect apparently depending on the amount of rainfall and on its relation to tlie 
time of actual planting. Comparative ex,]>erinients show that the injui'ions 
effects reported were not dne, as at first snnniscd, to differences in the 
quality of the repellents used in difi’erent operations. Laboratory experiments 
with a considerable variety of repellents applied by unifonn mellKEls to colonujs 
of the cornfield ant in a special cage showed that oil of tansy, oil of lemon, 
anise oil, tincture of asafetida, apterite, and vennielde were very strongly 
repellent; that kerostxne, canmhor, and coal tar were less elXcaflfive reimllents; 
and that a considerable number of other substances tested were, if reiadlent 
at all, too slightly so to make them practically useful. 

“ Additional field experiments made in 1908, in a spring season which provi'd 
to be very wet, resulted in no injury to the seed, and on the other iiaiwl In 
no benefit to the crop, flooding rains apparently washing away the repel tents 
before they could take effect upon either the seed corn or the insects. 

Experiments made in 1910 wnth tmctui*e of asafetida and oil of lemon, ap¬ 
plied first to bone meal which was then dropped with the corn by means of a fer¬ 
tilizer dropper attachment to the planter and tested by the yield at corn husking, 
showed a gain of 5.0 bn. per acre by the use of asafetida and 10.8 bu. per acre 
by the use of oil of tansy, the first gain being obtained at a cost for materials 
and additional labor of 34 ets, a bushel,'and the second gain at 27 eta a bushel. 
This result was the more encouraging since a very unfavorable spring caused 
" an umisiially poor stand and reduced greatly the general yield of coni. In a 
good corn season the gain would have been greater for the same cost. 
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'‘Additional exiieriiiiexits wilii deep i>l<>wing and repeated disking made in 
1909 showed in one case a decretise, due to the t.reatnient, of 4B per cent in the 
number of hills infested by ants and bS i)ei* cent m the iiiniiber of ants in the 
infested hills, and a decrease of 27 per cent in the minibor of hills infested by 
root lice and of 0 per cc.nit in the iininlier of the root lice themselves. In another 
case the nninher of lilils infested by ants was reduced 71 per cent and the 
number of aiiis in tlie infe>st,ed hills .^2 per cent, the ivumbei* of hills infested by 
root lice 86 i^er cent and the number of I'oot lice in the infested hills 61 per cent 
The same experiment showed that deep disking with a 204n. disk was much 
more effective in diminishixig the number of ants and root lice tliaii was the 
comparatively shallow disking of a 10-in. disk, the difference between the two 
methods of treatment being 34 iier cent and 48 per cent in the nnmber of hills 
infested l)y ants and aphids, respectively, and 13 per cent and 35 per cent in 
the number of these insects themselves. It was ineideutally. shown by this 
experiment that plowing to a depth of 4 in. does not sufficiently break np the 
nests of the ants, but that about 85 per cent of them may be broken up by 
plowing 6 in. deep, tlio remainder being at least broken into. 

“ Observations made at night upon the movements of colonies of ants out 
of plats treated as above, and across furrows surrounding them, showed 
nearly two and a half time's as many migrations from the plats dee]dy stirred 
as from the check plat. J^rigration linos across fiirrow^s ])lowed through the 
center of each of the plats a week after jdanting showed the amouat of normal 
iiiiderground iiioveiiK'nts of the aids at this time. I^Iaking due allowauee for 
this, it ai^pears that the migration movement caused by the disturbance of 
the ani:s in treated plats was more than five times as groat as is normal. 

“ Plowing to a depth of 0 in. In a Galesburg field in 1010 clisiiersed 55 per 
cent of the ant colonies in this field, and one disking after plowing dispersed 
15 per cent more. Plowing 6 in. deep, disking three times, and rolling once 
increased the yield of the plat nearly 25 per cent, at a cost of 22 cts. a bushel. 
One 20 in. disking follo\ve<I by x'olling gave all the advantages obtainable by 
additional diskings. Pall idowing and one spring disking are much more effec¬ 
tive than spring plowing with no disking, the hitter containing about three 
times as many ants and four times as many aphids as the former. 

“ Change of corn ground to oats for one year and fall plowing of the oats 
stuliblo gave a larger yield by 25 per cent than .adjacent ground kept continu¬ 
ously ill corn, this difference liciug accompanied liy a root louse infestation of 
young corn«ion the oats stubble about one-tenth that found in com on old corn 
ground.” 

The gipsy moth, W. K. Biiitton {Conncctieift f^iate Fiid. B'UL 1S6 {.1915), pp, 
24, figs, JO), —^A. summarized account of this pest, particularly as relates to 
Connecticut. 

Studies of the codling moth in the central Appalachian region, P. E, 
Brooks and E. B. Bx^akeslek {U, B, Dept, Agr. Bui 180 (1915), pp. 49, pi, i, 
figs. 2S ),—This is a report of studies of the codling moth, commenced in the 
spring of 1911 and continned for three successive years, which form part of 
the iiwestigatious of this insect that have been carried on by the Bureau of 
Entomology throughout the United States, including Arkansas (E, S, K., 21, p. 
455), Pennsylvania (24, p. 250), California (25, p. 154; 28, p. 558), Michigan 
(28, p. 60), and New Mexico (31, p. 252). The work was conducted at several 
points ill Virginia, West Virginia, and Maryland, comprising a difference in 
latitude of 1“ 40' and in altitude of about, 3,100 ft, the most southerly and 
least elevated' station being at Charlottesville, Va., the most northerly at 
Hagerstown, Bid., and the most elevated at Pickens, West Va. 
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In this work particular attenlioB. was given to the time of appearaiaee of tlie 
different broods at various altitudes and latitudes. The work was eouducled 
by selecting for bandlug from 10 to 15 nnsprayed bearing apple trees of ilie 
late-ripening varieties in each of the several localities in the States above 
mentioned. Bands applied to the trees in the spring before the first l)rood 
larvm commenced to leave the fruit were removed and examined at Intervals 
of a week or 10 days and the larvae taken from them, counted, and placed in 
rearing jars and records kept of their transformation. During the course of 
the work more than 20,000 larvae were collected and placed in jars for rearing, 
examinations being made every week or 10 days. Much of the data rolatiug 
to these investigations are presented in tabular and diagrammatic form. 

During a single year the codling moth in the region covered by the present 
studies produces one full brood of larvae and a partial second brood, the size 
of the second bwod depending more or less on the latitude and aliitnde of the 
locality. There seems, however, to he no constant rate of difference Ixd'wtH'u 
the earlier and later localities, due largely to the responsiveness of tlu^ sikhmcns 
during its metamorphic changes to local and transient weather conditions, 

“ During the time of the investigations the first brood larvae began outerlug 
the fruit at Charlottesville from April 2S to May 15, and second-brood larvm 
from June 25 to July 1. At Pickens first-brood larvae began entering tlu' fruit 
from June 20 to July 1, and second-brood larvae about August 10. Betwtieu 
these two localities there is a greater difference in the time of the regular 
periodical changes of the insect that occur late in the season than of those 
that occur early in the season. This is probably due to the cumulative retard¬ 
ing effect of the more frequent unfavorable weather eondUions at live higher 
point. . . . Records of the numbers of larvm collected from titles on vliicdi 
bands were placed around the trunks and also around the bases of the larger 
branches indicate that 41.49 per cent drop to the ground and then ascend the 
trunk to pupate and 58.51 fier cent crawl down the branches from the infested 
fruit to pupate. . . . 

^‘Two specimens of ants (^olenopsis wolasia and Laslus nigcr amcricmui) 
were found in several localities devouring eodling-nK)th ]arva\ Larvm and 
adults of the beetle Tcnchroidcs corticaliH were found freqnoidly feeding on 
codling-moth larvie and pupm. Six s|H>cies of hymeiioj>terous and one (»f dip¬ 
terous parasites w’ere reared in the jars. Of these the most destrmllve to i1u^ 
codling moth were AscogaHer mrpomim' and liopliTHs nturghmluH, llair- 
worm parasites (Mermis sp.) were ahniulant in one locality and* very mate¬ 
rially reduced the number of wintering larvre in the year 1911.’’ 

The spring cankerworm situation in Kansas, G. A, D]*:-aw (Kamafi 
Giro. 46 (1915), pp. 7, figs, 7), —^This circular descril)es methods of control for 
the spring cankerworm, the ravages of which iu Kansas have oxtiMided o\'er 
a period of several years. This pest is said to have killed more apple trees In 
Kansas in a single season than the San Jose scale has killed during its entire 
history as a pest in the State. 

The true clothes moths, C. L, Maulatt (U, B. Dept. A.gr,, Farmers^ But 
659 (1915), pp. 8, figs, 3). —reprint with slight revision, of Circular JIG of 
the Bureau of Entomology, previously noted (E. S. R., 10, p. 055)- 

The root maggot pest, B. B. Stookfa" (Washington 8ta., West. Wash. Big. 
Mo, Bui, 2 (1915), Wo. 12, pp. 2-B, figs. 6). —^The damage caused liy the root 
maggot is said to have been so great In the State of Washington during the 
past few years that many growers have almost given up growing radislies, 
cabbages, and like plants. A brief re]>ort of treatments in the exporlinental 
control of the pest is given, the results of which agred iu general with those 
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Obtained at other stations. The report of work prior to 191!5 has been previonsly 
noted (E. S. R., 28, p. 555). 

Work with stomach and contact poisons in coiQl>atliig the maggot aftco- it 
has started working on the plant gave negative results. As a result of work 
with repelliuits tiio only remedy recommended for tran.splaiited plants is the 

iLse of tarred felt disks. 

Tlie liuisaclie girdler (Oiicideres putator), M. M. High (?7. iS'. DeirL Agr,. 
Bill. 184 (1015), pp, pis. 4)*—Tlie linisaelie tree {Acacm pmwsiana), used 
a sliade and hedge tree in the Southwest, has a niuiilxa.* of insect eneniios, of 
which the girdler (0. putator) is the most iiijiirions. This insect often damages 
the young trees through completely severing them a few inches al)ove grijuiul. 
The species first came under the author's ohservation in the lower Rio Grande 
Valley during the summer of 1910. It is said to saw witli ease branches 1:[ 
in. in diameter, as many as G3 girdled branches of one tree having been observed 
by the author. 

The species has been recorded from Arizona, New Mexico, and Texas, and 
from Mexico. In addition to huisache, it has been found feeding and oviposit¬ 
ing upon mescinite (Prompl'i glamlulosa), huajilla {Aeaem hcrlandieri), raiama 
{Parlcinsonia aenleata), and Mimofai Jhnlhelmeri. The adults begin to appear 
early in September and continue to emerge until the latter part of Novembta'. 
No statement is made as to the incubation ])eriod of the egg. The duration of 
the larval period is said to be approximately 42 weeks under ordinary condi¬ 
tions. No pni)a^ were observed until August, tlie first adult beetle oliserved 
emerging September 15. The duration of the ]»upal stage is a])proxiniately four 
weeks with an average mean temperature of 72.5° F. There is only one gener¬ 
ation of this beetle ea.ch year, apiiroximately 12 months being reQiiired for the 
life cycle from egg to adult. 

Several parasitic enemies of the egg and larva were reared, including Glirih 
seida.- inopimta, Burgioma sp., Cwnophanes sp., a pteroiiialid, and Mdlcorm sp. 
Since this insect spends at least 10 months in the severed branches, it may be 
controlled by collecting and burning the pruned branches. 

The spotted click beetle (Monocrepidius vespertinus), H, C. Eagubton 
(South Carolina Sfa. Bid. 170 (1914), pp- S-S, pis. 2). —During the course of 
studies of the corn and cotton wireworm (Horlrtonotus nldvril), a brief lefer- 
enee to which has been previously noted (E. S. R., 20, p. 545), it was found 
aBS 0 (‘!ated with the spotled click beetle, here dealt with, whicli the anthor 
estimates is responsible for 45 per cent of the damage formerly attributed to 
IL nldcrll 

The larvm of the spol tcnl click beetle apparently prefer cotton, seed and young 
cotton roots to wchhI or yoting roots of corn, but in the absence of cotton tlicjy 
attack corn, often doing serious damage. Unlike the iarvse of //'. uldcrH, those 
of M. vt^wertinus seem to be abundant on almost any type of soil, occurring 
on light sands and heavy silt soils, although the greater injury occurs generally 
on sandy upland. 

In a study of its life history the author found from 9 to 10 days to be 
reauirod for the eggs to hatch during July and about 20 days for eggs depos¬ 
ited September S. As with 11. 'idilern, oviposition appears to take place in the 
evening or night. The eggs are not deposited more than 1 in. beneath the 
surface of the soil. During the winter of 1912-14 the larva? were found about 
3 to 3,5 in. below the surface and were never found deeper except during dry 
W'eather in the spring of 191,4, wlmii they oceuri*ed 5 to G in. below the Burface. 
Their food appears to consist mainly of decayiagwegetable matter and ground 
larviB, but when,these "are not abundant they do not hesitate to attack the 
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roots or planted seed ol corn, cotton, and otliei’ plants. During June and 
July tlie pupal stage, wiiicli is foniid from 3 to 5 in. t)elow the surface, is said 
to last from 10 to 32 days. The life cycle of a specimen reared from an egg 
deposited July 28, 1913, required 330 days—12 for the egg, 305 for the lar\ai, 
and 13 for the pn|a,i. To this may he added 3.0 days from emergence t:o ovh 
position, which represents the mas-imnin period. 

A night hawk, probably Chonleilea virgimmvus, is said to feed upon the 
adult beetles. Since the larva seldom burrows deeper than 4 in., fall and 
winter plowing are recommended as an aid in its control. In a rotation of 
cotton, corn, and oats, the oat stubble should he left undisturbed after harvest 
until September 15, as the adults do not frequent such Helds for egg laying. 
Where the species is injurious to tobacco, it is recomnieuded that a haiulfiil 
of cotton seed he placed halfway between plants to attract the wireworms 
away from the young plants until the young tobacco is siiliiciently strong* to 
withstand the attack. 

EOOBS—HUIIAl' NIJTEITION. 

Acidity in wheat flour, L. A. Fitk {Oper, Miller, 20 (1915), No, f, pp. 36- 
38 ).—^Analyses made by J. W. Calvin and Leila Diuiton at the Kansas llMperi- 
ment Station are reported. Judging by the results with different millings of 
the same grain, high acidity is apparently an unreliable test for uiisoiindness in 
flour. The acidity is in part at least attributed to phosphates and amino acids 
normally occairriog in flour. 

Accidental poisoning due to flour containing barium carbonate, L. Ilti- 
GOONENQ {Ann. Falsif., 7 {19V}), No. 63, pp. —Several cases of poisoning 

are reported in which the cause was stated to he flour wdiich contained barium 
carbonate. 

Teterita, J. C. Summers {Oper. Miller, 20 {1915), No. 1, pp. Z/lW///, figs, 4).— 
Some l)aking tests are reported which were made upon doughs pretuired with 
feterita flour alone; a inixture of feterUa flour and soft wheat flour 1:1; 
feterita flour and hard spring wheat flour 1:1; soft wheat flour alone; and 
hard spring wheat flour alone. 

It is stated that the feterita flour is soft and breaks up badly in scouring 
and raining. The flour is of a dark red color and contahis no gluten, which 
accounts for the j)aor volume of the loaves made from it The bread 'made 
from feterita flour alone was heavy and luul a iioor texiatre and color, The 
bread made from feterita and wdieat 'was somewhat better in quality, hut 
also somewhat heavy and poor in texture, l^ancakes iind gems made ft*om 
feterita flour alone were heavy and had a flat taste, while those made from 
the feterita flour and wheat flour were of good quality and had only a slightly 
flat taste, wdiich was easily overcome by the use of sirup and spices. 

Some data on peanut butter, C. A. A. Utt {Jom\ Indus, ami IJngin. Chem., 
6 (1914). ^ 0 . 9, pp. 7J6, 7J7).—Chemical and microsco]flcal examinations were 
made of a number of samples to determine -whether oils other than peanut oil 
were incorporated in the product. In the samples examined no foreign starch 
or oil was detected. 

[The utilization of prickly pears as human food]. Report of the Piickly- 
pear Traveling Commission, 1st November, 1912-30th April, 1914, T. H. 
JOHNSTOK and H. Tbyox (BrisMne: Oovt, 1914, pp. XX+lSl, figs, dd).—In¬ 
formation is given regarding the use of the fresli ripe fruit of the prickly 
pear as food in South Africa, the Mediterranean regions, Central and South 
America, and Alexieo. To a slight extent it is also used in the United States 
as food. In countries where this'fruit forms an important part of the food 
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sopply it is eitiier dried, converted into pi‘oserves, or, as? is somethnes tlie 
case/used in laakiiig jams, jellies, aleoliol, vinegar, molasses, or sugar. 
Analyses of tlie dried leaves of didereiit varieties iudieate a fuel value of 
between 1,4€0 and 1,500 calories per pound. 

Data pertaining to its use in stock feeding are noUMl on page 70. 

Miislirooins and otlier common fungi, Fuoka, W. rAT'i’i^KsoN and Vkra Iv, 
OnAKLKS (U. >S7 Dept, Agr. Bui, 175 (,//l/5), pp, (1}, pin, SS, fig, ./),—Tills bulletin 
Is intended to fumisli tlio amateur witli means for Ideulirying some of tlie 
more comiiion species of nmslirooms and for distlnguisiruig between xioisouous 
and edilile varieties. Tlie general morpliologieal structure of mnslirooms and 
otlier fungi is discussed, and botanical doseriplions are given of selected 
Siiecles from eacli of tbe most familiar genera, witli special reference to tlie 
distinctive features. These are also illustrated by a number of pliotographie 
repi'odiictions. The bulletin contains a few tested recipes for cooking mush” 
rooms and a list of reference hooks is appended. 

Analyses of liuinan milk, O. Smndler (Apo^h. Zlg,, 3.9 (1914), Afo. 16, pp, 
2S5-240 ).—Results of analyses are given from which it is (amelnded that hiimaii 
milk, unlike normal cows' milk, contains a large amount of catalases and that 
no definite relation exists between the density of the serum, total solids, and 
fatty matter. The catalases are found partly dissolved In the serum and 
partly occluded in the fat globules, and are thought to play an Important 
part in the nutrition of infants. 

Motliei’^s milk of the first period of lactation and the iiiflneiice of calcium 
and phosphorus additions on its composition, F. Zuckmayiui (Ppugcfs Arch, 
Phpftiol, 158 (1914), No. 3-5, pp. 209-218; u(r^. in Chem. ZcnfOl., 1914, 11, No, 5, 
p, 415),—An examination of inotliers’ milk during tlie first IP days of the lacta¬ 
tion period showed in 20 cases lnj‘ge variations in the calcium and phosplionis 
content, and these variations still existed after the addition of calcium and ijhos- 
phoriis eomi)ounds to the diet of the mother. The use of these compounds during 
the advanced stages of pregnancy produced a normal milk, but the calcium con¬ 
tent Increased from 10 to 72 per cent, and the values for phosiJhorus pentoxid, 
nitrogen, and ash w^'ere also greater. 

What every ice cream dealer should know (ScJienectadij, ISf, 17: Dalp Bros, 
lffcu.?//uc9//rhip CnriKmvtlon, 1914, pp, 228, pis. 17, figs, .i).—This is a general 
treatise on ice cron in luanufacture, intended for the use of the ice cream trade. 
A iiumlmr of sugg('stb.ms are given, togetlier w^ith standard recipes, and con¬ 
siderable information regarding the sanitation of ice cream factories, the 
propeu* selection and storages of raw materials, and the Iiaiullliig of the finislied 
product A numlier of modern ice cream plants located In various ynirts of 
the country are d(‘serlbed. One seciion of tlio book is devoted to soda fountain 
liiixts. This also contains a niimher of recipes and suggestioos to iiropi’iotors 
of soda fTiimtaiiis. 

The prei3aration of pure sucrose and dextrose caramels, Cl. D. Beal and 
I-L F. ZOLLEB (Jour. Amer, Pharni, Assoc., 3 (1914), Wo. 4, pp. 495-497).--From 
the results of these experiments the authors dra\v the following conclusions: 

Caramel is best prepared by heating cane sugar or glucose at 210“ for 30 
minutes. A somewhat higher yield is obtained by longer heating, but some in¬ 
soluble matter is formed at the same time. The best method of piirificatioii Is 
found to be dhflysis in a collodion niembranef’ 

Harmful effect of certain sugar cane products, R. Blosseb (Jour,^ Amer, 
Med Amoc,, 63 (1914), No, 6, pp. 481, 482, fig, 1),-^A preliminary report of 
experiments with h'lboratory animals (dogs) carrried out tovletermine whether 
or not the use of cane sugar is deleterious. The effect of ingestion of large^ 
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amounts of cane sugar was considered negative, but it is stated tliat general 
disturbances and abnormal development were produced by tlie coiitiiiiied con- 
smnptioii of a clieap grade of simp. 

Lime juice, A. j\IcGill {Lah. Inland Rev. Dept. Canada Bui. 295 (i,9./^), pp. 
17).—Ill tlie examination of 80 samples of lime juice piircliased tbroiiglmiit 
Canada, only 5 w’ere found to meet the requirements of the departmental 
standards. 

Leav'eniiig agents, B. N. Haet {Daston, Pa.: The Cliem'ical FuWishmg Co., 
191Jh Plh 9d4-[d], figs. IS ).—^This book is intended to give the baker a knowledge 
of tlie principles of fermentation as applied to baking, and deals with yeasl.s, 
leavening agents, salt-rislng fermentation, baking x>owders, aerated bread, and 
milk powder. The nature and characteristics of yeasts, together with their 
seloclion, keeping, and tests, are considered somewhat at length. The mariu- 
facture of compressed yeast is described and the chemistry of yeast fermenta¬ 
tion is discussed. The chemical properties and the use of baking powders are 
also considered, together witli iheir raaimfactnre. 

The blaiicliiiig of canned goods, B. Berg (Ztsclir. Angcw. Cheni., 27 {19Vi), 
Ho. 20, AufsatsfeU, pp. 148-152). —^The large amount of analytical data reported 
shows that a very considerable loss of organic matter and mineral cousiitiients 
occurs when meat, fish, and especially vegetables, are boiled preliminary to 
eamiing, particularly if the blanching water is thrown away. The author con¬ 
cludes that a more nutritious and tasteful product can be obtained without Ibe 
prel i m iuary 1 danchin g. 

Packing* tea in foil containing' lead, Bordas (Ami. Falsif., 6 (191S), No. 60^ 
pp. 56f)-569). —^xVlthough analyses of a number of samples of the foils used for 
this purpose showed them to consist of over 90 per cent of lead, the opinion is 
given that the tea is sufficiently dried in the curing process to preclude any 
danger of ]dnmblc solvency. 

'The toxicity of caffein, K. BExVXJEb (Ztschr. Offentl. CJieni., 20 (1914), No. 
14, pp. 270, 271; als. in Chem. Zenthl, 1914, U, No. 12, pp. 797, 798).—The 
author is of tlie opinion that the toxicity of coffee is infiiieuced both by tlie 
time of roasting and the chemical nature of the eaffein cornr>onn(ls. 

Preservatives and other chemicals in foods: Their use and abuse, O. Folin 
{Ganilnidge [.l/u,s%s\]: Harvard Univcrsilg Press, 1914, PP- critical sum¬ 

mary and digest of the genernl rpiestion of the use of preservatives in foods. 
A number of STiggesiion.s are made as to work which, in the opinion tlu^ 
author. Is needed to setlle this important question. 

[Analyses of foods, drags, and beverages], B. F. Kolb (Ala. Dept, Agn 
Bui. 61 (1014), PP‘ 65-85). —BefintUons and general and analylienl data are 
given regarding a number of miscellaueons foods, drugs, and beverages. 

Special food and drug analyses, 1914, B. E. Bose and L. HnutBUROKR (Ann, 
Ept. Btale Chem. Fla., 1914, pp. lSS-167). —^Tabulated data are presentrul regard¬ 
ing analyses of 14C samples of miscellaneous foods, beverages, and drugs. 

Thirteenth annual report of the state food commissioner of Illinois, A. F. 
JoxES (Ann. Rpt. mate Food Comr. III., 13 (1912), pp. 454 . figs. 12).—The work 
carried on under the state food law during the year 1012 is revieweii and in- 
foriiiatlon given upon a number of pure food topics. In the report of T. J. 
Bryan, state analyst, the results are given of the examination of 0,528 samples 
of various foods and food products of wffiieh 2,091 were found to^'be illegal. The 
reports of the state bacteriologist and of the district food and stock food 
Inspectors are giv^n, also records of prt>secutions brought under the state food 
law, court decisions, the texts of 24 bulletins issued by the commission, tentative 
food standards adopted by the commissioner, rules for labeling, and the texts of 
several food, stock feeding, and cold storage laws. 
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Fourteentli annual report of tlie state food commissioner of Illinois^ W. S. 
Matthews {Ami, Ept. State Food Vomr. Ill,, iJf {191,}), pp, 1,],5, figs, ;2).—-Tlie 
work carried out tlie commissioner under tlie state food laws during' the yesir 
1913 is briefly reviewed, and the report of J. C. Jolinstone, state analyst, gives 
the results of the examination of 0,0MS samples of miscellaneous foods, of wliieli 
2,034 wore found to be illegal, and extended tabulated data regarding these sam¬ 
ples. The text of standards adopted by the state food standard commission are 
given, the legal work of the commission is reviewed, and the text of three bulle¬ 
tins issued by the department is given. 

[Food and drug inspection and analysis], W. F. Cogswell et al. {Bicn, 
Ept, Ed, Health Mont, 7 (IWd-i//), pp, 79-170),—The work of the department 
during the years 1913 and 1914 is reviewed. This ineludes the inspection of 
dairies, hotels and restaurants, meat markets, slaughterhouses, bakeries, etc., 
as well as analyses of 433 samples of miscellaneous food products, and the 
reports of the inspectors. 

[Food analyses and pure food topics], J. Foust {Penn. Dept. Agr., Mo, Eiil. 
Dairy and Food Dii\, 12 {1914), No. 10-11, pp. 135). —Information upon a 
number of miscellaneous pure food topics and the results of the examination of 
a large number of samples of dairy and food products are given. 

Sixth annual report of the food and drug commissioners, F. A. Jackson, 
F. W. Cook, and F. N. Strickland {Ann. Ept. Ed. Food and Drag Ooinrs. E. /., 
6 {191 Jf), pp. 21). —^A review and summary of the work carried out during the 
year ended December 31, 1914, is given, which includes general information 
regarding a number of pure food and drug topics. 

Fourteenth annual report of the food and drug conimissioner of South 
Dakota, G. G. Frary {Ann. Ept. Food and Drug Comr. S. Dab., 14 (ill/f), pp. 
351). —The work of the dej)artment as carried out covers the inspection and 
analysis of foods, drugs, beverages, iiaints, and feeding stulTs, and the insjiee- 
tioii of hotels and public buildings. In addition to the financial statements, 
extended data regarding the analyses and inspections made are reported. In 
part of the report are reproduced a number of the bimonthly bulletins of the 
department which contain information upon a number of miscellaueoiis food 
and drug topics. 

[Pure food topics and food and drug inspection], B. F. Ladd and AxArA K, 
Johnson {North DaJeoia Sta. Spec. Bui. 3 {1915), No. 16, pp. 265-2SS)Thin 
bulletin x>reseiils the results of the inspection of 678 grocery stores, the score 
of each place inspected being given. A list of beverages registered for the year 
1915 and information regarding several proprietary medicines examiiual con¬ 
clude tlie publication. ^ 

Department rulings relative to food and dairy products and their labeling* 
ilCohmilms]: The F. J. llccr Printing do., 1914 , F cd., pp. 3fi).-™-Tru‘ text is 
given of the rulings of the Ohio Agricultural Commission, 

The food inspector’s handbook, F. Vacher {New York: ,/>. Tan Nfwinmd 
€ 0 ., 1913, 6. ccl., rev. and cut, pp. 311, pis. 19, figs. 77). —This is the sixth edition 
of a publication previously reviewed (B. S. B., IT, p. 576). It is stated that the 
publication has been greatly revised and enlarged and the number of illustra¬ 
tions increased. 

The commercial aspect of electric cooking and heating, T. P. Wilmshukst 
{Jour. Inst. Fleet. Fngin. ILondonI, 51 {1913), No. 220, pp. 180-201, pi. 1, figs. 
d).—Electric cooking and heating are considered in detail and data are given 
to show the increased efficiency of electric over coal- or •gas-fired ovens. The 
loss in weight of different kinds of meat was apparently less with electric 
cooking and the flavor of the product claimed to be vastly superior. 
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A specially sRaped kettle for Reatiug water is clescribeil in wRieli it is 
stated tliat 3 pt. of water can be boiled in six mimites with a.ii cllideney of 
over 08 per cent. Otber pieces of electrical ai)paratus are (lescribed wlileli 
tend to slio^v llie economy of electric cooking. 

The questions of lioaiting water and house heating are also ttikeii up to some 
extent The pai)er is followed by a discussion. 

Electric cooking’ on a lai^ge scale, W. Schulz {FAclctrofccK ydsehr., S4 
{1913), No. :t9, pp. 821-825, figs. 13). —Two large electric kitchens, eaeli callable 
of providing food for 200 to 300 people, are deseritmd in detail. EUlclency 
experiments were conducted in one of these from which it was determined that 
the energy consumption per. meal ('i iit. sonp, Gl oz. meat, 51 oz. potatoes, 21 oz. 
other vegetables, 0.075 pt milk, and 0.42 pt coffee) averaged 0.394 kilowatt 
hour. 

In addition to the large electrically heated ovens, it is a uoUeeable feature 
that the saucepans or boilers are one-piece nickel-plated utensils pro\idGd with 
bottom and also side heating elements. The heating elements are inclosed in 
an outer nickel-plated shell provided with an air valve to prevent excessive 
pressure. 

The usefulness of nickel cooking: utensils, V. Gheoeghiu (Bar. Dcut. Phanu.: 
^resell., 24 (1914), 6, pp. 303-30S; al)s. in Chom. Zenthl, 1914, No. 15, p. 

945). —Pickled cucumbers and beef, after boiling two hours in a nickel dish, 
gave on analysis the following amounts of nickel: Pickles, 107.4 mg.; liquid 
from pickles, 185.6 mg.; and cooked beef no nickel per package of the original 
wmight of foods. 

Kitchen ventilation for a modern hotel (Eeating and Ventilating Mfcg., 12 
(1915), No. 1, p'p. 13-18, figs. 5). —detailed description of the ventilating 
system of a modern hotel, with special reference to tiie kitchen, is given. 

Dollar luncheons to serve four people {Bpringfield, Mass.: The F. A. Bassettc 
€o., 1914, pp. 34).—A menu appropriate to each month of the year, together 
with recipes and cost data, is given. It is stated that these luncheons can be 
served for 25 ets. per person or less, under some eonditions. 

Peeding’ of Arab soldiers, J. Amab (Oom 2 )t. Rend. Acad. Bel. IParis], 159 
(1914), No. 24, pp. SII-SIV ).—Information is given regarding the rations of 
the soldiers. The relationship betwmen food and muscular activity wltii refer- 
eiiee to troops is also discussed. 

Studies of the protein minimum, M. Hindhede (Bkand. Arch. PhgsioL, 30 
(1913), No. 1-3, pp. 97-182, figs. 4). —IR this paper a summary and digest of 
the literature regarding the protein requii*ement of the body is given and tiu? 
author reports the results of a large number of metabolism experiments. From 
these results and those of observations made upon members of Ins own family 
who received a low protein diet for several years he concludOvS tluil the ne.ed 
of protein increases almost directly with the energy consiiiuiitioii. He rec«mi- 
niends a low-protein diet. 

Studies of unbalanced diets, P. Tachau (Biochem. Ztschr., 65 (1914), No. 
3-4, pp. 253-272, figs. 4l ohs. in ZentdL Biochem. u. Blophys., 11 (1914), No. M, 
pp. 4^^9-480).—The results are reported of experiments in which laboratory 
animals (mice) were maintained for some time upon an exclusive diet of rye 
bread, during which period their weight curves showed only slight variations. 
The addition of fats and carbohydrates to the diet in such amounts as to give 
an unbalanced ration resulted in a decline in the weight and general nutritive 
condition of the animals. Similar results were obtained by feeding an exces¬ 
sive amount of inorganic salts. 
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Tlie influence of restricted rations on growtli, E. B. Hart and E. V. McCol¬ 
lum (Jour. Biol. Chem., 17 (1914), 2, Proa, pp. XLIV, Xiy).-—Feeding 

experiments witli laboratory animals (rats and swine) have shown that a 
ration limited to tiie wheat kernel and distilled water is insuffieieiit to main¬ 
tain growth. Considerable growth was obtained when a salt mixture con¬ 
sisting of potassium pliosj^hate, potassium citrate, and calcium lactate was 
added to the wheat ration, though after a time growth cetised and the animals 
began to lose weight. These results seem to harmonize with the theory that 
the wheat kernel contains a toxic substance the injurious character of which 
is greatly diminished during the germinating i)rocess, and that failure to grow 
is not due entirely to the incomplete nature of the wheat protein. 

Constancy of the content of phosphorus lipoids in the total organism— 
lipoid content during growth, A. Maylb and G. SciiAEFi'EB (Oompt. UenJ. 
Acad. BcL [Paros-], 159 (1014), No. 1, pp. 102-105; ads. in CJieni. Zcnthl., 1914, 
II, No. 17, p. 105S ).—Experiments with a large number of warm- and cold¬ 
blooded animals indicate that the lipoid x^hosphorns content for organism of 
the same siieeies is very constant, and that both liiX>id phosphorus and choles¬ 
terol vary but little during growth. 

Constancy of the content of fatty acids and cholesterol in the total or¬ 
ganism.—Estimation of fatty reserves, E. F. T'KimoiNE (Compt. EauL Acad. 
Sd. [Paris'], 159 (1914), No. 1, pp. 105-108; ahs. in Ghent. Zenthl., 1914, II, No. 
17, p, 1058 ).—Analytical data show that the fatly acid content of normal ani¬ 
mals is variable while that of animals of the same species dead of starvation 
is very constant. The ditl’erence between these two values is the fatty acid 
reserve. The amount of cliolesterol contained per kilogram of body weight 
of starving animals is also constant. 

Eat intoxication, O. MTltmann (IFteacr KVm. Wchnschr., 27 (1014), No. 27, 
p. 971; ads. in ZenlU. PJipsiol., 29 (1914), No. 1, p. 4 ^)-—Continued exiieri- 
mental feeding of fats produced hemolysis and the presence of a lipoidlike 
substance in the blood. As this did not occur with the incorporation of fatty 
acids, such as from 1 to 2 gm. of oleic acid, it is concluded that the mechanical 
digestion of fats in the intestinal tract i}roduces hemolytically active end 
products which under certain conditions, such as injury to the intestinal mem¬ 
brane, may pass into the blood. 

Observations on creatiii and creatinin, P. A. Shab'Fer (Jour. Biol. Chem., 
18 (19Vi), No. S, pp, 525-5JjO ).—From a large number of analyses of muscle, 
the results of which are here re})orted, the author draws the general conclu¬ 
sion that the creatinhi of the urine is derived from the creatiii of the muscles. 

The effect of salts and other ions ui^oii oxidative |)i'ocesses in the body.— 
Introductory statements, N. Zirmz (Ztsehr. lialneol., EUniat. u. Kurort Eyg., 
6 (19M), No. 12, pp. 382-3S6 ).—^The worli of other investigators having shown 
that the salt content of water very decidedly intiuences the oxidative processes 
in the embryo cell ciualitatively and qiumtitatively with respect to the respira¬ 
tory quotient and the oxygen consumption, experiments were undertaken by the 
author and his associates to determine whether a similar iiitiiience on cell life 
of higher organisms could be brought about by concentration and mixing of 
ions in the cell contents. 

The experimental data accumulated made it clear, according to the author, 
that the Increased respiratory quotient observed is not due to the increased 
work of digestion but to the direct metabolic effect of tlio eirculating salts. 

Experimental studies of the effect of salts ui^on respiratory metabolism^ 
II, W. Madeb, (Ztsehr. Balneol., KUmat. u. Kurort Hyg., 6 (191$), No. IS, pp. 
568-375).—The problem studied was to determine whether or not certain 
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elianges iB tlie mineral content of tlie body and tlie food would bring about 
eliaiigcs ill tlie normal relation of the oxidative processes of carboiiydrates 
and fat 

Experiments wliieli wmre made with a clog weigiiing 18 kg. ami extending 
over G iiioutbs sliuwed tliat while there were variations in the different tests 
they were iieilher large iior uniform enough to predicate a specific effect on the 
coiiilnistion processes in the animal body and the extent of such processes 
ascribable to the speeifie action of one or the other of the metal ions micler 
eonsideratiou. In the different periods, sodium chloricl, meat ash, potassium 
ehlorid, calcium chlorid, and magnesium chloricl, were given and the respiratory 
quotient studied. 

The details are reported in full. 

On the average composition of the alveolar air and its variations during 
the respiratory cycle, A. Keogh and J. Lindhaeb {Jour, PUysioh, Ifi {PJUi), 
No. 6, pp. figs. 7 ).—A new method is described for determining the 

average composition and the variations in eomimsitiou of alveolar air taking 
place during an expiration. A discussion of the accuracy of the method in its 
practical application Is included. 

Respiratory exchange in dry and humid atmospheres with and ■without 
ventilation, E. Socon (OoiupL Rend. iS'oc. Biol. [Paris*], 70 (1914)j No. 10, pp. 
S1S--875; aU. in Zenm. Blochem. it. Biophys., 17 (lOU), No. p. //id).— 

Metabolism experiments with tubercular laboratory animals (guinea pigs) 
showed a decreased output of carbon dioxid when the animals were maintained 
in a warm, humid, unventiiated atmosphere. Ventilation increased the carbon 
dioxid production. 

ANIMAL PEOBUCTION". 

utilization [of prickly pear] as fodder for stock, T. H. Johnston and H. 
Tryon (Rpt. Prufldif Pear Travel. Coin., Queensland, 1912-1014, pp. 05-J7, J2, 
5S, 89. 113, pi. 1). —rcniew of the work of experiment stations in South 
Africa, southern Europe, Mexico, and Australia on the feediug value of prickly 
pear. 

It appears that cattle, horses, goats, hogs, and ostriches can bo malufained 
on a ration of pear and can thrive on it if supplemented by grain or alfalfa. 
It is said that unless care be exercised, ])urging (,>f animals iTeuneuUy ocenra 
Also the small sruiies from the fruit penetrate the tongue and jaws and ghaj 
rise to iiiilamination, which may extend even to the stomach and cause death. 
It is slated that the attempt to ensile iirickly i>ear has not been satisfactory, 
although it is thought better results could be obtained if the fruit was mixed 
with alfalfa, hay, or oat chaff. 

xinalyses are given for both the fresh and the dried fruit of six differeul, 
varieties of the xiear. 

Chemical composition of weeds as feed and fertilizer material, M. Kivincj 
(Landw. Vers. Stat., 85 {1914), No. 6, pp, ^Jd~470).—^iVnalyses are given of 
Courolruins arvcHsls, Cliempodiiim album, StcUana media, Cirslum arrmse, 
Bomlius oleraeeus, and Mereiirialis annua, together with a brief discussion of 
their feeding value. 

Manufacture of fodder from waste' sulphite-cellulose lyes, X KtlNia 
(French Patent 459,768, March 19, 1914; abs. in Jour. Soc. Chem. Indus., S4 
{1915), No. 1, p. 47). —‘‘‘Waste sulphite lye is mixed with the residual liquid 
obtained in the treatment of wmod with dilute alkalis and acids, with the add of 
heat ^aiiil pressure, and the mixture is evax^orated, neutralized, and freed from 
sulphurous acid; the i>rodnct can he used as a cattle feed. The sulphite lyes 
may be submitted to a preiiminaxy treatment with acid or alkali, which enables 
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tlieniy after neiitralizatiou aacl separation of sulphurous acid, to he evaporated 
separately; this product also can be used as a feed by itself. The residual 
liquid obtained from the acid and alkali treatment of cellulose may be treated 
for the extraction of resins, tannin, sugar, etc., before being mixed with the 
sulphite liquor.” 

Commercial feeding stuffs, B. B. Boss {Ala. Dept. Agr. Btil. 61 (1914), pp. 
5-61). —Analyses are reported of cotton-seed meal, shorts, bran, screenings, 
molasses feed, middlings, ship stuff, dried-heet pulp, alfalfa meal, and vaiious 
mixed and proprietary feeds. There is included the text of the state feeding- 
stiifl’s law and definitions for the various feeding stuffs. 

Commercial feeding stuffs, J. P. Street et ae. iConnecticui State Sta. Rpt. 
1914, pt. 4i PP- 199-226). —^Analyses are given of the following feeding stufis: 
Cotton-seed meal, linseed meal, bran, middlings, corn gluten feed, corn gluten 
meal, hominy feed, corn, corn meal, buckwheat middlings, malt sprouts, dried 
brewers’ and distillers’ grains, dried-beet pulp, molasses feed, fish scrap, 
shredded alfalfa, cacao shells, soy heans, soy-bean fodder, silage corn, and vari¬ 
ous mixed and proprietary feeds. 

The breeding and improvement of domestic animals, P. Dtpfloth {Zoo- 
tecJinie Spiciale. Blevage et Exploitation dcs Animaux Domestiques. Paris: 
J. B. BailUdre cf Sons, 1914, d. cd., pp. 610, jigs. 1S3), —This volume, which is one 
of the series entitled EncifclopeMe Agricolc, is a general treatise on the breed¬ 
ing, feeding, care, and management of cattle, sheep, goats, swine, and horses. 

The Argentine live-stock industry in the principal production centers, 
Pfannenschmidt {Ber. Landto. Reichsanite Innern, No. SS {1914), PP- 164)- — 
A complete statistical review of the live-stock industry in Argentina. 

[Animal production], E. G. E. Scbiven and T. Weedou {Ann. Bpt. D 0 t. Apr. 
mul StoGlu IQuccnslawI], 1913-14, pp- 36S9, 148-160, pis. S).— A statistical and 
general review of the live-stock situation in Queensland. 

Judging of live stock, J. Ginieis {Zooteclinie Sp^cialG. La Oonmissance du 
B 6 tail. Paris: Lihr. Sei. Agr.^ 1912, pp. XIXA-3B2, figs. 36).—A general treatise 
on the desired points of conformation to he sought in judging hox*ses, cattle, 
sheep, and swine, together with information on the characteristics of the den¬ 
tition of each and methods of determining age. 

The problem of eazdy maturity in breeding from the biological standpoint, 
II. Muller {Dent. Landw. TierzucM, 18 {1914), No. 1, pp. 2-5; al}S. in IntermL 
Inst. Agr. IRome], IIo, Bid. Agr. Intel, and Plant Diseases, 5 {1914), No. 5, pp. 
654-656). —From the observations of the author and other investigators it 
npiHKirs that early maturity is not entirely dependent upon nutrition, which 
is its principal deternuiiing factor, ])iit is also influenced to a great extent 
by the activity of the internal secretory glands. While there seems to be no 
relation between increase in wmight or volume of the digestive organs and 
early maturing, there appears to be a connection between the physiological 
activity of the digestive organs and early maturity. It appears that the early 
maturity of the sexual organs and that of the body in general may be inde¬ 
pendent of each other, for example the combination of high milk yield and 
early maturity in the same animal seen in the Bates strain of Shorthorns. 
The effect of early maturity on the length of life of the animal and the period 
of certain physiological functions has not been fully determined. 

Acperimental studies in artiffcial fecundation, A. Pieocchi {Indus. Latt e 
Zooteo., 12 {1914), No. 20, pp. ddMdfl).—Successful experiments are reported 
in which cows were artificially impregnated with from 5 to 14 <x‘. of sperm 
from 15 minutes to 8} hours old and at Temperatures varying from 20' to 
35® 0. 

06610®—Ko, 1—15--6 
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Het energy values of feeding stuffs for cattle, H. p. Armbry and. J. A, 
Feies (U. B. Dept. Agr., Jour. Agr. UescarcJi, 3 {1915), No. 6, pp. ffSB-IpJJ, flga. 

tMs paper are reported tlie results of 76 experiments at tlie Peuasyl- 
vania Institute of Animal Nutrition in cooperation with tills Department, using 
tlie respiration calorimeter and 0 steers in wiiicii tlie balance of matter and of 
energy was determined. These experiments were carried out during tlie 
years 1902-1912, inclusive, and those to the end of 1007 have been previously 
reported in full from other sources (E. S. R, 15, p. 799; 17, p. 579; 19, p. 866; 
25, p. 872; 28, p. 68; 30, i>. 268). 

It is said that the losses of feed energy from the animal are of two classes, 
(1) lo>sses of unused chemical energy in the feces, urine, and methane; and (2) 
losses in the form of heat due to the increased metabolism consequent upon 
the ingestion of feed. As to the first class it was found that “ the losses of 
energy in methane and urine were relatively greater on light than on moderately 
heavy rations. Neither the losses of energy in the feces nor the total losses 
showed a distinct relation to the amount of feed consumed. Individual differ¬ 
ences between animals had no very material influence on the losses of diemica 
energy. The losses of energy in methane may be computed approximately from 
the amount of total carbohydrates digested. The metabolizable energy pet 
hilogram of digested organic matter showed but slight variations within the 
same class of feeding stuffs.” 

As to the second class it was found that “the heat production is notably 
greater during standing than during lying, and the difference is greater on 
heavy than on light rations. The increment of heat production during standing 
Is affected by the individuality of the animal and bj^ the kind of feed con¬ 
sumed. :fAn approximate partial analysis of the heat production of the animal 
into its principal factors is attempted. The average energy expenditure conse¬ 
quent upon the consumption of 1 kg. of dry matter is reported, for 11 different 
feeding stuffs. The expenditui'e of energy arising from the consumption of 
the coarse feeds is not on the whole materially greater than in the ease of 
the concentrates. The increased muscular work of the digestive organs ap¬ 
pears to be a relatively small factor of the increased heat production. A 
scrub steer showed a somewhnt greater increment of metabolism consequent 
upon feed coUvSiimption than did a pure-bred beef animal.” 

A summary of the average net energ;^^ values obtained in these experiments 
for the following feeding stuffs is given as timothy hay, 1,072 calories; red 
clover hay, 1,030; mixed hay, 934; alfalfa hay, 752; maize stover, 887; maize 
meal, 1,893; wheat bran, 1,334; grain mixtures, 1,737 and 1,848; and hominy 
chop, 2,157 calories per kilogram of dry niatteiv 

A method is outlinal for computing net energy values, in the absence of 
direct determinations, from metabolism experiments or from the data of ordi¬ 
nary feeding tables. 

Related experiments of others are reviewed, and a bibliography of cited 
literature appended. 

Feeding experimental animals on grass tree, C. J. Pound {Ann. Bpt. Dept. 
Agr. mi§ BtoGh IQueenslamll, 191S-14i P- 112). —^Two 12-month-old calves were 
fed chopped grass tree varying in amounts from 3 to 6 lbs. per clay, mixed 
with a small quantity of bran, without deleterious effects. The calves ga^ed 
in weight 

Origin of the Aberdeen-Angus and its development in Great Britain and 
America {OMcago: AmeHoan Aherdeen-Angtia Breeders^ Assoo. 1914, PP- S6 ).—' 
A history of this breed of cattle, together with notes on the principal families. 
A bibliography of literature on the breed is included, 
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The story of the Herefords, A, H. Sai^ders (Chicago: The Breeder's Gazette, 
1914 , PP> 1087, pi. 1, fig^‘ %78). — ^An a'ceount of the origin and development of 
the breed in Herefordshire, and a sketch of its early iiitrodiiction into the 
United States and Canada and subsequent rise to popularity in the western 
cattle trade, with sundry notes on the niaiiagemeiit of breeding herds. 

Sheep breeding, F. W, Wilson (Arizona Bta. Bpi. 1914, pp. 352-856, S 08 ). — 
A brief report is given of the sheep breeding experiments which have been in 
progress since 1900. In these experiments the Tunis, Shropshire, Hampshire, 
Kaixiboiiiliet, Oxford, Dorset, Havajo, and native breeds have been used in 
various combinations. It is said that the first generation of Tunis and native 
half-blood is the most promising cross to date. 

A table is given showing the average w’eights of the sheep at birth, six 
months, and one year, with the weight of the fleece fur all crosses imm- 
bering six or more individuals. A total of 448,220 lbs. of wool shipped In Feb¬ 
ruary and March weighed 452,852 lbs. when sold in the Boston market, due 
to the gain in moisture. 

Are sheep profitable in Maine? 0. D. Woods (Maine 8 ta . Bill. 236 (1915), pp. 
59-61). —This is a preliminary report of an experiment undertaken at High- 
moor Fai'm for the purpose of ascertaining whether or not hay and pasturage 
can be profitably marketed through sheex) iindeu Maine conditions. 

IProductioii and price of wool, E. Payen (ihon. Franc., 48 (1915), I, Bo. S, 
pp. 70-72). —This is a statistical review of the wool production of the world. 

The value of distillers’ dried grains in swine feeding operations, E. S. 
Good and W. V. Smith (Kentucky Bta. Bui. 190 (1915), pp. 5-18). —^The object 
of this experiment was to determine the value of distiilors' dried grains in 
swine-feeding operations as a supplement to pasture, to corn meal and pasture, 
and to corn meal fed in the dry lot. 

Four lots of from 10 to 15 shoats, weighing approximately GS lbs., were fed 
73 days as follows: Lot 1, distillers’ dried grains and pasture (oats, rape, and 
pigweed); lot 2, corn meal and pasture; lot 3, corn meal and distillers’ dried 
grains 5:1, and pasture; and lot 4, corn meal aJid distillers’ dried grains 5:1 
in dry lot. They made average daily gains of 0.45G, 0.931, 1.027, and 0.SS3 lbs. 
per pig, consiinuiig 3.GS, 3.44, 3, and 4.44 lbs. grain per pound of gain, at a cost 
of 4.0T, 4.95, 4.27, and G.32 cts. i^er pound of gain (corn meal costing $28.78 
Xior ton, distillers’ dried grains $27 per ton) for the respective lots. Figuring 
that 85 per cent of the fertilizing constituents of the different feeds passed 
through the animals, it is estimated that the total value of the manure was 
$14.72, $8.99, $12.24, and $10.40 for the respective lots, or about 41 cts. for each 
100 lbs. of grain fed. 

The pigs did not relish distillers’ dried grains alone, as they ate on the aver¬ 
age only l.GS lbs. daily, although given all they would eat. As a grain siipxde- 
ment to pasture, however, distillers’ dried grains i.u*oved of value in this experi¬ 
ment as a gain of nearly 0.5 Ih. per head per day was obtained on an other" 
wise unprofitable pasture. 

The value of wheat as a feed for swine, E. S. Good and W. V. Smith (Aon- 
tmky Sta. Buk 190 (1915), pp. 19-27). —^Tho object of this exiieriiuent was to 
determine the value of wheat alone and with a iiitrogGiious supplement as a 
feed for swine, and also to determine the form in which wheat can be fed to the 
best advantage. 

Four lots of about 10 shoats each, weighing approximately 105 lbs,, were fed 
62 days as follows: Lot 1, whole wheat soaked; lot 2, ground wheat dry; lot 3, 
ground wheat soaked; and lot 4, ground wheat and tankage 14:1. They made 
1,5,1J2,1.68, and 1.78 lbs. average daily gain per pig, consuming 4.26, 3.74, 3.82, 



74 


EXPERIMENT STATION BEOOEO. 


ail'd S.59 lbs. of grain per pound of gain,_ costing 5.67, 5.n%, 5.47, and 5.58 ets. 
per pound of gain, and giving a not profit per busliel of grain of 51).7, 50.1, 47, 
and 50.8 cts, for tlie respective lots. It is concluded that ground wheat fed <lry 
gave slightly better results than ground wheat soaked; that it pays to grind the 
wheat; and that litt.Ie profit was realized in adding tankage to the ground wheat 
in the proportion of 1:14. It is believed that a proportion of 1:10 would have 
been more satisfactory. It is estimated that for each bushel of wheat fed 
21.5 cts. worth of fertilizer was produced. It is said that mure economical re¬ 
sults would have been obtained had these xiigs had the run of a forage crop 
and the grain limited to about 2.5 i,)er cent of their weight for two or iliree 
weeks before going to the market 

Pig feeding exx3erimeiits, J. M. Scott {Florida Bta. Rpt. IDJJf , pp. XIX - 
XXJI ).—^Three lots of five S7db. pigs each were fed 31 days as follows: Lot 
1, shelled corn and Dwarf Essex ra.pe; lot 2, shelled corn and ground velvet 
beaus 3:1 and rape; and lot 3, shelled corn and ground velvet beans 1:1 and 
rape. They made average daily gains of 0.31, 0.23, and 0.2 lb. per head, con¬ 
suming per pound of gain 18.35, 24.50, and 28 lbs. of feed, at a cost of 11.1, 13.4, 
and T2.6 cts. per i>onnd of gain for tlie respective lots. 

Five lots of four 63-11). pigs each were fed 30 days as follows: Lot 1, corn 
alone; lot 2, corn and cracked velvet beans 3:1; lot 3,, corn and cracked velvet 
beans 1:1; lot 4, corn and cracked velvet beans 1:1 and iron sulphate; and lot 
5, com and cracked velvet-hean meal 3:1 and iron sulphate. They made 
average daily gains of 0.46, 0.63, 0.56, 0.52, and 0.53 lb. per head, consuming per 
pound of gain 6.55, 4.S, 5.37, 5.74, and 5.63 lbs. of feed, at a cost of 11, 6.7, 5.7, 
6 .1, and 7.9 cts. per pound of gain for the respective lots. 

Care of brood sow, W. Hislop {Washington 8ta, Popular Bui 8// (1315), pp. 
4, /i‘g. 1).—This gives general information on brood-sow management.* 

Swine husbandry in Canada, J, B. Spencer {Canada Dept. Agr., Branch Live 
Btoch €omr. Bui 17 {1914), pp. 72, figs. 35). — This is a general discussion of 
the methods of breeding, feeding, care, and management of hogs in vogue in 
Canada, with es|)eeial reference lo bacon jirodnctlon. 

Bttidies on the physiology of reproduction in the domestic fowl,—"VII, 
Data regarding the brooding instinct in relation to egg production, U. Pearl 
{Jour. Anim. Behavior^ 4 (1914), Xo. 4, PP- 2d!3-2BS; uhs. in Alaine Bia. Bui. 
234 (1914), pp. 284, 283 ).—^This paper presents data regarding variations hi the 
manifestations of the brooding instinct in fowls. It is shown that “ broodlness 
normally constitutes one element in the cyclical reproductive activitiiis of the 
female. It recurs with greater or less regularity following periods of laying. 
The degree of intensity of the brood instinct, both in respect of its obje<hive 
manifestations and in respect of its xihysioiogical basis, may va,ry considerably 
a,t different times in the life of the same indivicloal. Broocliness in the 
domestic fowl is not necessarily connected with any particular season. It may 
occur entirely outside the regular breeding season. While ordinarily broodiuess 
is preceded by the laying of a * clutch’ of eggs, this need not necessarily be so. 
Oases are cited hi which well-marked broodiness occurs without aiitecedeait 
laying. Well-marked broodiness behavior may in certain cases disappear very 
Quickly. The manifestations of the brooding instinct are apparently closely 
connected wnth the functional activity of the ovary, though the precise nature 
of the connection has not yet been analyzed.” 

Studies on the physiology of reproduction in the domestic fowI^-X, 
Further data on somatic and genetic sterility, Maynie K. Curtis and R. Feabl 
{A1)S> in Maine 8ta, Bui 234 (1914), p, 237).—In a study to determine the 
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cause for partial or complete sterility in tlie fowl it was found tliat “birds 
wliicli are hereditarily liigli layers may fail to make good performance records 
because for some anatomical reason it is impossible for yolks to enter tlie 
oviduct. Birds wliicli ovulate, or return partly formed eggs, Into tlie body 
cavity usually show the nesting instinct The nesting records show a riiytbm 
similar to egg records of normal birds and it seems probable tliat they are 
tiie normal resultant of the ovulation.” 

It is stated that “ in ease of stoppage of tlie duct at any level tlie duct on 
both sides of tke point of stoppage passes tbrough tlie same cyclic ciianges co¬ 
ordinated with the cyclic changes in tlie ovary as a normal unobstructed duct. 
The duct functions only as far as it receives the stimulus of the adN^ancing egg. 
xAbsence of pressure from the funnel does not prevent or apparently greatly 
retard ovulation. Increased internal pressure may tlierefore be tlie most 
important factor in normal ovulation. Yolks of jiartly or fully furiued eggs 
may be absorbed rapidly and in large numbers from tlie peritoneal surface 
without causing any serious derangement of normal metabolic processes.” 

Some physiological observations regarding plumage patterns, E. I^KABL 
and Alice M. Boxung {Bcienee, n, -s-cr., 39 (1914), No. 995, pp. .t'pl, ahs. in 
Mlame Bta. Bill. 234 U91Ji), pp. 12-81-283 ).—^A study was made of the pliimago 
pattern of Barred riymouth Hock chickens to determine the inaiinor in which 
the IMendelian factor, representing the barring xiattem, operates physiologically. 

It was found that “ all feather follicles are not cajiable of continually pro¬ 
ducing successive feathers for an indefinite time. In the case of the general 
body plumage a feather is usually not regenerated more than about three times. 
The precise number of successive regenerations varies with dllterent birds and 
different feathers. Wing x^rimaries seem to possess the maximum regenerative 
capacity. After about the third removal in the ease of body feathers the follicle 
usually remains in a perfectly quiescent condition, taking no steps whatever 
toward the regeneration of a new feather. 

“This failure to regenerate is, however, very definitely related to the natural 
molt of the bird, and in the following way: A follicle which has been tUbso- 
lutely inactive for a long period of time (e. g., six months) preceding tbe 
natural aiitiimii molt of the bird produces a new feather in connection with the 
molt, ill the same manner as does any other follicle of the body. In other words, 
the process of natural molting reactivates the follicle which had been brought 
into a quiescent stale by successive feather removal. 

“The precise ])iittern exhibited by a particular feather is, in the usuftl course 
of events, reproduced each time a feather is iirodueed ]>y that follicle with 
extreme fidelity of detail. If, however, the feather is removed from the follicle 
as soon as it is fully grown, thus forcing continued regenera.tii'e activity of 
the follicle, the pattern tends jirogressively to he broken up, and probably will 
ultimately be entirely lost as a definite pattern. The experiments have not 
yet gone far enough to enable us to speak positively on this latter point. A 
lirogressive breaking up of an originally definite pattern is, however, very 
clearly shown in a number of eases. The behavior of the color pattern in suc¬ 
cessively regenerated feathers suggests, as a working hypothesis, that the 
pattern factor or gene is possibly I'epresented in each follicle by a strictly 
limited amount of material, and that when this is used up the xiattem is lost 

“ The "secondary sexual feathers of the male, such as the saddle hangers, 
only apiiear as adult rdumage. The same follicles which hear these feathers 
produce, as juvenile plumage, undifferentiated body feathers. The formation 
of these secondary sexual feathei*s is not necessarily dependent upon any normal 
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molt If tlie juvenile feather is removed from the follicle the next feather 
produced by that follicle will he the secondary sexual feather, and not a feather 
of the juvenile type. After that all further regenerations are of the sexually 
differentia ted f eather.’’ 

The measurement of changes in the rate of fecundity of the individual 
fowl, R. Pkarl {Science, n. ser., 40 (1014)j ^ 0* 1028, pp. 888, 884; '^n Maim 

Sta, MM, 284 (.1014)» PP- 288, 284), —"d"his is a preliminary p<aper calling atten¬ 
tion to a method of measuring and representing grai>Uk'ally changes in the 
intensity of ovarian activity, as indicated by rate of ovulation in the domestic 
fowl. 

It is said that “by a simple statistical expedient it is possible to represent 
the changes in rate of fecundity in an individual bird as a continuous curve, 
of which the ordinates represent the rates of egg production on a percentage 
scale (0 to 100) at the time intervals plotted as abscissa). This Is done by 
taking, as the rate of fecundity for any given day Pn, the ])orcent.age which 
the actual number of eggs laid by the bird during the 21 days, of wliieli Pn 
is the central day, is of 21, Put as a formula, if— 

RPn^mte of fecundity (or ovarian activity as indicated by ovulation) on 
the day Pn, 

l=aii egg produced, and 

S denotes summation between the indicated limits, we have— 

100 

EPn=— 

“The rates so calculated for each successive day may be plotted as a 
cur\'e. . . . 

“Applying this method to records of one, two, and three-year-old hens .many 
interesting and novel points regarding ovarian activity, as expressed in ovnla- 
tioii, may he made out. The long-period secular cycles of production appear 
much more clearly and precisely than in flock mass statistics. The steady 
diminution In maxi mum. rate of fecundity per unit of time after the first si)ring 
cycle in the bird’s life is very strikingly shown in the great majority of cjises, 

“This method of measuring fecundity opens the way to the attacking in the 
individual of a number of ])rohlems which hitherto have only been amenable 
to indii'fict, statistical treatanent. Such, for example, are the questions ,of 
relation of size of egg to rate of fecundity, the realtion between fertility (in 
the fowl readily measured by hatching quality of eggs) and fecundity.-’ 

Poultry department, V. ll. jMoBnxDE (Washington Sta,, West. Wash, Bfa, 
Mo, BuP, 2 (1915), Nq, 10, pp, 2SS0, fig, 1 ),—Prom records kept of the sub¬ 
station flock, it is estimated that the average cost of feed for a laying hen 
!s $1.50 per hen per year, for the general-purpose breeds, such as Orpinglons; 
Plymouth Eocks, and Langshans. The cost for Leghorns and Anconas has been 
$1.35 each. The average cost of producing eggs has been 16 cts. per dozen. 

In incubating and brooding trials, out of 3,000 eggs incubated 2,300 chicks 
were hatched. The loss of chicks during the brooding period was 8 per cent. 
It was found that chicks hatched from eggs weighing from 24 to 27 oz. per 
dozen were more vigorous and grew more rapidly than those hatched from 
abnormally large or very small eggs. The small eggs wmre about equal to 
the larger ones in fertility, but the chicks hatched from these were lacking 
in vitality. The abnormally large eggs, weighing more than 27 oz. per dozen, 
were low in fertility and did not hatch well. 
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Three lots of 40 White Leghorn pullets each were fed during a six months’ 
period similar rations, except that cracked corn, rolled barley, and whole oats 
were compared as supplements to whole wheat in the grain mixture. The 
amount of grain consumed by the respective lots was 1,040, 1,0G0, and 1,000 
lbs.; the amount of mash consumed 400, OGO, and 430; the total cost of feed 
$20.40, $23, and $23.00; the number of eggs laid 2,075, 2,074, and 2,574; the 
gain in weight 27, 32, and 17 lbs., respectively. Out of 200 eggs incubated in 
lot 1, 185 were fertile, from which 153 chicks were raised; lot 2, ISO fertile 
and 150 chicks raised; lot 3, 168 fertile and 133 chicks raised. 

Two lots of 50 White Leghorn and Ancona cockerels each were fed for 12 days 
a fattening ration as follows: Lot 1, com meal, vrheat bran, meat meal, and 
skim milk, 3:1:1:12.5; lot 2 was given the same ration as lot 1 except that 
1 lb. of bean meal was used instead of the meat meal. The net gains were 21 
and 32 lbs. and the cost per pouird gain G.5 and 4.5 cts., respectively. 

Eight-weeks-old Barred Plymouth Rock, White Orpington, and Black Lang- 
shan cockerels were fed a fattening ration for two weeks. The average cost of 
produeiiig 2 Ib.-broilers in this was was 12 cts. per pound, ineliidmg labor. 

[Poultry], V. R. McBride (Waslidnffton ^ta., West WasJiingiim Sta. jllo. 
But, 1 (liU), No. 7, pp. 10--1S, fig. 1).—A system of line breeding for poultry 
is described. Suggestions are given for the selection of eggs for incubation. A 
brief discnssioii of types of incubators and their handling is incltided. 

Tlie truth about the poultry business, Conkoie (f^an Framlseo: Author, 
1914 , PP‘ ^ practical Information on the breeding, 

feeding, care, and management of poultry. 

Making poultry pay, E. 0. Powell (Neio YorJy: Orange Judd Co., 1907, p}7, 
XII+307, pi. 1, figs. 118). —This booklet deals with the breeding, feeding, eare, 

, and management of poultry for commercial purposes. 

How I breed the 200-egg hen, T. Barron {Philadelphia: Tom. Barron Puh- 
Ushmg Co., 1914, PP- fig^- -^9).—^This booklet contains practical information 
on the feeding and care of poultry for profit. 

Building up a trade in pure-bred poultry, R. Searle and T. E. QuivSENBerry 
(Mountain Crave, Mo.: American Bchool Poultry Hushandry, 1914^ pp. SS, fiys. 
5). — ^This booklet gives practical information on methods of marketing poultry- 
breeding stock, and poultry products. 

Poultry keeping, Agnes Kinross (West of llcot Agr. Got But 04 (1914), 
pp. lJS-171, pis. Hi). —This bulletin contains general information on the breed¬ 
ing, feeding, care, and management of iwultry, including chickens, turkeys, and 
ducks, and suggests desirable rations for both summer and w^iiiter. Methods 
of fattening and jireparing for market are described. 

Tux'keys, Helen D. AVhitaker {'Washington Bta. Popular But 86 {1915), 
pp. 8). —This treats of the breeding, feeding, care, and management of turkeys. 

The practical production of game animals, A. Blanohon {lAMcvage pro-- 
tiqiie du CiMer. Paris: Laroiisse, 1914, pp. 284, -^76*).—This is a treatise 

on the breeding, eare, and management of game animals, including birds, deer, 
fox, rabbits, and other animals. 

BAIEY FAEMI¥G—BAIEYINa. 

[Dairy feeding experiments], E. W. Wilson {Arhona Bia. Bpt 1914, pp. 
.557, 558).—Pour cows on alfalfa pasture produced a total of 1,089.1 lbs. of 
milk during a 7-day period, while the same cows on dry feed (alfalfa hay at 
'the rack, wheat bran 7 lbs. and rolled barley 1,5 lbs. daily) produced 1,097.6 
lbs. Three of the cows gained in milk yield on dry feed and one lost. Two lots 
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of 9 cows eaeli, were fed two wrecks; a ration of alfalfa iiay, dried beet pulp, and 
wlieat bran, lot 1 being tlieii continued on tiie same feed for two ’weeks longer, 
wlille lot 2 was fed for two weeks on beet pulp and alfalfa bay. During these 
last two weeks lot 1 fell off 156 lbs. in milk yield, and lot 2 316 lbs. Tbe loss 
of lot 1 is tbougbt to 1)6 tbe normal loss due to advancement of tbe period of 
lactation and other natural causes. It is estimated that tbe actual saving by 
feeding beet pulp instcaul of beet pulp and bran was $3.72 in two weeks. 

Body form and milk yield, E. Apoustin {IHugschr. Dent. Oct^ell. ZilcliiungBlc., 
Wo. SS (IPid), pp. 32). —^A general treatise on tbe relation of body form to 
milk yield. 

Holstein-Briesian makes world’s dairy record {Breeder's 67 {1915), 

Wo. IS, p. 671). —It is announced that tbe Holstein-Friesian heifer Fiiiderne 
Holingen Payne has broken all world records for fat production by producing 
In 365 consecutive days 24,612.8 lbs. of milk containing 1,116.05 lbs. of fat. 
8be freshened at 3 years and 4 months and weighs 1,450 lbs., an increase of 250 
lbs. during the period. 

Beport of four years’ work of the North Dakota Holstein cattle breeding 
circuit, ,T. H. SHErPERi) and W. B. Richards (Worth Diilcoia Btu. Bui. 109 
(1914), pp. 93-158, figs. 16). —A general account of tbe organiiaation, manage¬ 
ment, and progress of tbe North Dakota Holstein cattle breeding circuit, wbicb 
is being conducted In cooperation with tbe station and tbe IT. Department of 
Agriculture. "Detailed records are appended. 

The developmentr-of the dairy products industry in Hinnesota, M. J. An¬ 
derson, edited by E. V. Robinson and J. G. Winkjee (Mmn. Dairy and Food 
Dept. Bui. 52 (1914), pp.^ 61, figs. 8 ).—^This reviews tbe development of tbe 
dairy industry in Minnesota'and discusses its present status. 

Cost of milk, W. A, LinexAteb (Washington 8t(i., West. Wash. Bta. Mo. 
Bui., 2 (1915), Wo. 10, p. 13). —FH>m records kept during a 12-montb period of 
a herd of from 12 to 16 head of co^TS» the computed cost of milk was $9.80 per 
month per cow, or 8.9 cts. per quart. ^Tbe cost of feed and pasture for tbe entire 
herd for tbe year was estimated to be'^J20.16, and of labor $770. 

From experiments conducted in cooptation with a condensed milk concern, 
it was concluded that contamination of milk after it is drawn is tbe cause of 
inferior quality for condensing iniiiioses rather tban tbe feed eaten by the cow. 
The useful and harmful bacteria of mitk, R. Pi^isteb (Milohw. Zentht, 43 
(1914), Wq. 18, pp. 466-469).—In this arthde the author discusses the value 
of kefir, kumiss, and various other sour mill drinks and differentiates between 
the beneficial bacteria contained in these milks and the harmful pathological 
bacteria often found in milk. 

The devitalization of tubercle bacilli in ^ilk by means of electricity, P. 0. 
Lewis (Tuhereutosis Year Boole, 1915; Jour. Bd. Agr. [LonclonJ, 21 

(1914), Wo, 9, p. 81^). —Experiments conduct^ at the University of Liverpool 
demonstrate that electricity can be suecessfully\appliecl as a sterilizing agent in 
milk. It is claimed that the total bacterial cound is greatly reduced, all Badh 
lus GoU and its allies are destroyed, tubercle bacfjli are destroyed, no chemical 
changes in the milk can he detected, and tbe taste^^^f the milk is unaltered. 

ISregulations governing food establishments; rulfe® on dairies and the score- 
card system of dairy inspection, with suggestions to dairymen Oom. 

Ohio, Bur. Buiry and Banit, Imp. Bui. 1 (1913), pp. This bulletin gives 
the rules adopted by the State of Ohio relating to dairies and tbe score card 
system of dairy inspection, with suggestions to dairymen.' 

Milk quality as determined by present dairy score caru^s^ L D.,Bbew (Fw 
YmhMUU BU, Bui. 398 (1915), pp. 107-132, figs. ^ com. 
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parative study made of tiie bacterial content of tlie milk and tke scores of 34 
commercial dairies as determined by the Cornell card, tlie official card ap¬ 
proved by the Dairy Instructors’ Association, and tbe New York City cartb 
indicate tbat no correlation whatever exists between tbe quality of tbe milk 
so far as it could be determined by laboratory methods and tbe score as ex¬ 
pressed by any one of tlie three cards. Tbe apparent reason for tliis lack of 
relationship is that a large number of tbe items included on tbe score card 
have little or no effect upon tbe number of bacteria present in the milk, there 
being too great emphasis placed upon unessential factors in the score cards, 
with a consequent lessened emphasis upon the factors which actually do affect 
tbe milk. 

While not denying tbe value of dairy score cards, tbe author believes that tbe 
results of this investigation show that jireseut score cards can not be satis¬ 
factorily used as a means of grading milk according to quality. 

Some variation was found in tbe relative position of tbe ^airioiis dairies when 
scored simultaneously with all of tbe cards. In general, however, the scores 
secured by using the Cornell card were the most lenient, while those secured 
by using the New York City card were the most severe. 

What causes contribute to the loss of the cream line on pasteurized milk 
in bottles, C. H. Kilbouene {Cream, and Milk Plant Mo., S (1915), No. S, pp. 
11-20 ).—Because of complaints that the volume of cream on bottled pasteurized 
milk was decreased and the distinctness of demarcation between the cream and 
the milk injuriously affected, tests were made by the Board of Health of New 
York City to determine the cause of these difficulties. 

The results indicate that when milk is cleaned by a centrifugal clarifier tbe 
volume of cream in the milk is reduced from 2 to 3 per cent. It was evident 
that the volume of cream in bottled milk is influenced by various factors, 
among which are included the temperature to which the milk is heated, the 
length of time for whieb milk is held at the high temperature, the temperature 
of the heating medium with which the milk comes in contact during the heating 
process, the clarification of the milk, the type of api)aratus used in treating 
the milk and the amount of agitation to which the milk is subjected, especially 
when hot. This last factor appears to be one of the most important. It is 
believed that under the most fovorable circumstances heating to 145° F. and 
holding for SO minutes may be done without any injurious effect upon tbe 
cream line, hut it bas been deemed best to reduce the required temperature to 
142® in order to allow for uncontrollable factors which may tend to offset the 
volume of cream. - 5 .#^ 

Factors influencing the quality of milk for condensing purposes, W. A. 
Linklater {Wamngtoh mi., West. Wash. Bta. Mo. Ihil, 2 (191 Ji), No. 9, pp. 
2-5 ).—Prom studies made of the station dairy herd fed rations consisting of 
alfalfa hay and grain, supplemented l)y green oats and vetch, mangels, turnips, 
kale, and corn silage, it was concluded that variations in the quality of the milk 
were due to bacteria getting into the milk after it was drawn rather than to tbe 
kind of feed used, provided this was of good quality. 

It was found that following rain, when the yard became muddy, the bacterial 
count increased. The cows got their flanks and udders soiled wntli mud, and in 
spite of careful wiping the quality of the milk was lowered. Poorly washed and 
unsterilized milk utensils were demonstrated to be a source of infection. Tbe 
bacterial count increased from two to three times in the course of three or four 
hours even when the milk was aerated and cooled down to a temperature of 
about 60° P, A lowering of the quality of the milk followed exposure to dust, 
the drop in quality being especially marked ,on windy days, or when the feeding 
of silage, straw, or hay was done at the time of milking. 



80 


EXPEEIMEN'T STATIOE- EECOED. 


Care of cream on tlie farm and ice house construction, O* W, Pryiiofeb 
(BuL yt. Dept. Agr,, No. 20 (lOUi), pp. SI, figs. 9'). —Tlie subjects discussed In 
this bulletin are the relation of tlie quality of butter to tlie quality of cream, tlie 
importance of cleanliness, temperature, tliickuess of cream, freciiieiicy of deliv¬ 
ery at tlie creamery, metliods for cooling cream on tlie farm, speeifleaiioiis for 
making tlie creaiii-cooling ]>ox, ice storage, ice bouses, variations in tlie patron^s 
cream test, relations between the pati'on and creamery, and overran. 

Two factors causing* variation in the weight of print butter, 11. l\t. Pick- 
ERiLL and E. S. Guthrie (New Yorh Gornell Bta. Bui S55 (1915), pp. 99-111, 
figs. 3). —the result of their studies of the causes of variation In the wmlght 
of print butter the authors found that ‘‘the variation of pore space, which 
ranges from 0.5 to over 0 per cent in freshly made butter, is important in the 
printing process. Print butter gradually loses weight in storage. The rate of 
loss depends principally on the temperature and humidity of the storage room. 
If the temperature is kept down to 50° F. and the humidity is kept above 00 per 
cent, at least a mouth, and perhaps much longer, null he requimd for the shrink¬ 
age to approximate the limit set by law, provided the prints are packed in boxes. 
If the temperature is 00° or above and the humidity is 85 per cent or below, the 
shrinkage will approximate the limit set by law in a space of 10 clays to 2 
weeks, even if the prints are packed in boxes. 

“ The degree of shrinkage is not inversely proportional to the weight of the 
wrapper used, as is generally supposed. The degree of shrinkage decreases to a 
considerable extent when the prints are placed in cartons. The other two meth¬ 
ods of packing, however, leaving the prints dry after placing them in boxes or 
sprinkling them with water, produce about the same effect on the degree of 
shrinkage. In the average small-store refrigerator the loss will approximate the 
limit set by law in a space of 10 days when the prints are piled loosely on 
shelves.” 

Mechanism of overrun in the manufacture of ice cream, M. Mortensen 
(Cream, and MUh Plant Mo., 3 (1915), No. 8, pp. 21, 22). —^The author discusses 
the factors determining the amount of overrun in the manufacture of ice cream, 
among them the viscosity and temperature of the cream used, the tem|.)eratnre 
of the ice cream when drawn from freezer, the fillers used, and the temperature 
of the brine. 

It is stated that pasteurization reduces the viscosll.y of milk and cream, and 
pasteurized cream, if used soon after pasteurization, will not retain as mucdi air 
and the yield is accordingly reduced. The body of the ice cream is also 
coarser. Pasteurized cream, due to its lower viscosity, affords loss resistance to 
churning, and hence during the freezing iiroeess butter particles are formed, 
which, in turn, reduce the viscosity of the mix and the yield. Ey holding the 
cream at within, a few degrec^s of freezing temperature for not less tlum 24, 
hours after pasteiiiizing, the viscosity is increased and the formation of butter 
particles is less prom,inent. 

A cream produced from milk containing small fat globules is deemed most 
satisfactory for ice-cream making, hence the value of stri]>i>ers’ milk and of 
cream from milk produced by the Holstein breed. Homogenization increases 
viscosity, and such cream is frozen without the formation of butter granules 
and therefore a greater yield and a smoother ice cream is obtained. 

It is said that the principal advantages obtained from fillers are the increase 
in viscosity of the mix, the prevention of formation of butter ])artie]es during 
the freezing process, and the fact that they add strength to the cream films 
surrounding the moistu,re, particles, thus insuring a body possess!,ug better keep¬ 
ing properties. It is thought that fillers do not increase the yield obtained, hut 
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it is belieTecl possible to increase tbe yield by prolonging tbe freezing process, 
and thus iiicori)orating tlie air into tlie cream to wliicli tbe filler lias fieea added. 

Sanitary code for ice cream manufactories ilGolitnilms], Ohio: Aar, Oodl 
O hio, Bureau of Dmrics, 1914, PP- 4)*'—'I'bis gives tbe sanitary code of Ohio 
for ice-cream luauiifactorles. 

Metbod of making Swedish Emmental and large“cellecl Swedish Estate 
cheese, L. F. Rosbinguen (Oentralanut. JorOhmlcsformh Flughl., J/7 (1914)^ PP- 
7 ; figs. 6), —^Tbe aiitbor gives detailed directions for tbe making of these two 
varieties of cheese, and discusses various factors wbicb iulliicnee tbe texture 
of tbe cheese, notably the feed and the quality of tbe milk. 

Eat content standards for Danish types of cheese, Osla-Jensen (Milclm, 
ZenfM., 4S (1914), No, 22, pp. 540-542).—-This article discusses tbe fat content 
of various types of Daiiisb cbecse. 

Eat content in the dry matter of various sorts of Italian cheese, G- 
Pasgetti (MUehw. ZentU., 43 (1914), No, 22, pp, 5JS-57/0).—Tills article dis¬ 
cusses tbe fat content of Grana, Gorgonzola, and other tyiies of Italian cbeese. 

Eat content of Swiss Emmental cheese, R. B'urri (MUeh w. Zeuthl., 43 
(1914), No. 23, pp. 556-558). —^Analyses taken of 041 samples of Swiss Eui- 
inental cbeese show that the average fat content in the dry matter ranges 
between 45 and 50 per cent, although some samples test as low as 40 per cent, 
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An analysis of the problem of the minimal lethal dose and its relation¬ 
ship to the time factor, G. DREYrcn and E. W. A. Walker (Bioehem. Z'kchr., 
60 (1914), No. 2-S, pp. 112-130; aM. m Lancet ILondonl, 1914, I, No. 15, pp. 
"102S-m27; Jour. Amer. M:ea. Assoe., 62 (1914), No. 19, p. idP.9).—“In wjirm- 
blooded animals dosage (B) must be calculated in relation to the body surface 

according to the expression where I) is the ^surface dose^ of the 

drug, toxin, or antitoxic substance used, d represents the actual quantity ad¬ 
ministered, and IF is the weight of the animal in grams. No method, however, 
at present exists by wdiieli a true comparison of the relative toxicity of different 
substances (or of dii’ferent samples of the same substance) can be instituted. 
The methods hitherto employed depend on the selection of an arbitrarily fixed 
w^eight of animal and lethal time, and do not afford a rational basis for tbe 
accurate measurement and standardization of drugs, toxins, and antitoxins. 

“Tbe formula liere proposed, offers a simple 

means of making sucli measurements. In this formula Do and Di rire tbe con¬ 
centrations of tbe drug or surface doses, corresponding to tbe times Tq and Tpin 
wliieh tbe deatb of tbe animal (or other desired effect) occurs; a is a figure 
representing the * noneffeetivo ’ dose of the substance employed, and lo Is a 
constant to he determined for the particular substance and species of animal 
under investigation. The formula states that to every equal inerejnent in time 
there corresponds a definite decrease in tbe ‘active dose" (D — a). ' 

“ This formula is here shown to afford a satisfactory expression for all tbe 
varied and diverse experimental data to wbicb it has been applied. Tbe use 
of tbe formula renders it possible not only to carry out the comparison desired, 
but also to make use of animals of every size over a. wide range of weight within 
a species, and all observed deatb times, in tbe standardization of' toxic sub¬ 
stances, antitoxins, and tbe like. By this means a great saving both of time 
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and animal material is introduced, since an equal Taliie, independent of tlie 
actual letlial time and weiglit of individual animal, can now be attaciied to all 
tlie experimental data. 

“Tile resiills obtained will also possess a greater validity and a wider appli¬ 
cation tlian it lias liiiberto been possible to attain by tbe use of an arbitrary 
death lime and a fixed standard weiglit of experimental animal/’ 
also previous work (11. S, It., lit, p. 80). 

Studies in anaphylaxis, H. Weil {Jour. Mccl. TtcHcarcli^ :\0 {WUi), No. S, pp. 
299~-li(}Jf, figs. dd).—This series of studies includes the relation between antibody 
content and lethal dose in anaphylaxis, the function of circulating antibody 
and the avidity of cellular antibody, the relation between partial deseusItiKa- 
tioii and the niininiul lethal dose in anaphylaxis, and the persistence of intra¬ 
cellular antigen as a factor in immunity. Each of the problems is said to have 
an importaiil-. bearing on the nnderstandmg of certain aspects of immunity. 

A theoretical discussion of the share of intracellular antigen in Immiiiuty and 
in desensitization is apiiended. 

Tile relation of vaccine therapy to veterinary xwactice, E. E. SriUNE {Arner. 
Vet. Her., Jpj {tOW, Nos. i, pp. 19-^29; 2, pp. 161-117}.—A. detailed exposition. 

Observations upon the standardization of bacterial vaccines by the 
Wright, the hemocytometer, and the plate-cnlture methods, E. Glynn, Mil¬ 
dred Powell, A. A. Pees, and G. L. Cox (Jour. Path, and- Baat., 18 (1914), No. Sf 
pp. S79-Ji00, pis. 8; aM. in Lancet ILondon}, 19U, I, No. 15, pp. 1028-1032, figs. 
4; Jour. Amer. Med. Assoc., 62 (1914), No. 19, p. 1509 ).—“Eoiir methods of 
staiidurdiziug vaccines have been compared—Wright’s and Allen’s modification 
of it, the hemocytometer, and the plate culture. The gravimetric will be con¬ 
sidered on a future occasion. 

“The most scientific method of enumerating the bacteria is in some form 
of hemocytometer chamber. An optically plane cover slip must be used with 
vsuch apparatus, for it is recognized as essential when counting blood, and is 
still more essential when counting bacteria, where accuracy is of greater 
importance. Owing to the small free working distance of oii-immersion lenses, 
most optically plane cover slips are too thick. 

“Two types of hemocytometer chamber may be employed: (a) The ordinary 
chamber 0.1 mm. deep with an optically }>hine cover slip O.T> mm, thick. This 
is suitable for ail oil-immersion lenses with a free working distance of 0.17 
and some of 0.15 mm.; (b) a chamber of 0.02 mm. deep with a siieeial subiy 
trench 2.5 mm. wide, and optically plane cover sli|,i 0,18 mm. thick. Tliis is 
.suitable for all aciiromatlc oil-immersiou lenses, even if the free working dis¬ 
tance is as low as 0.00. The 0,02 mm. chamber is preferable, for the following 
reasons: (a) Almost all the hacteiia settle at the bottom4n 15 minutes, wiien 
accurate counts can be made, wiiereas in the 0.1 chamber a considerable num¬ 
ber are still moving after half an hour; (h) bacteria adhering to the under 
surface of the cover slip or still fioating in the chamber are much more easily 
eniimerate^l; (c) the optical definition of the bacteria is better owing to the 
smaller quantity of fluid; (d) the free working distance is greater, tlie cover 
slip more.durable. A w^eak solution of carbol thionin is the best diluting and 
staining fluid; unlike Giemsa it is quite free from precipitate and stains more 
intensely. 

“ In order to ascertain whether the Wright film or the 0.02 hemocytometer 
chamber was more accurate, two observers standardized the same emulsion by 
each method, and took as the practical test of accuracy the percentage devia¬ 
tion from the arithmetic mean of their two counts. The error for each^ method, 
as estimated in a larger series of prepared emulsions of staphylococcus, strep- 
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toeocciis, and colon by three pairs of observers, is remarkably similar, being 
on the average less than 5 per cent with a niinimiim of 0.5 i^er cent, and a 
maximum of 21 per cent for the chamber method, and more than 15 per cent 
wuth a minimum of 1.1 per cent and a maximum of 54 per cent for Wright’s. 
The fact that less time was spent on counting (54 squares by the chaiuber 
method than 75 or 50 fields by Wright’s still further demonstrates the super!'- 
ority of the former. 

'' TJie 0.1 mm. chamher is a little less accurate than €.02, partly owing to the 
clifliculty of correctly ascertaining to wdiicli squares the bacteria adhering to 
the under surface of the cover slip belong and partly owing to the greater 
amount of Brownian movement. Wright’s method usually greatly iinderesti- 
mates the strength of the bacterial emulsion, sometimes by 100 or even 200 
per cent. The main reasons are, first, because large numbers of bacteria are 
left behind at the beginning of the smear; and, second, because small groups 
of bacteria mix up with blood platelets and leucocytes and are drawn to the 
end of the smear, where they may be unnoticed unless specially looked for 
with a low power. Allen’s modification of Wright’s method has the same 
defects as the original; it underestimates the emulsion to the same extent, and 
the error is, if anything, larger. The plate-culture method is cumbersome, and 
lime is w^asted in waiiting for the colonies to develop. It also seriously under¬ 
estimates the strength of the bacterial vaccines, first, because of the impossi¬ 
bility of obtaining a homogeneous emulsion, especially in the case of the cocci; 
second, because even in comparatively young cultures a large number of 
bacteria are moribund or dead and fail to develop into colonies. Working 
with most carefully prepared emulsions, we found that coll were underestimated 
about 5 per cent in cultures four hours old, and about GO per cent in cailtures 
24 hours old, w^hile the staphylococci were underestimated by 50 and 100 per 
cent, respectively, the discrepancy being greater owing to the large number 
of diplococci in the younger cultures. 

‘‘This paper ha>s been wuutteu because we believe it is the duty of the 
bacteriologist to standardize and dispense his vaccines witli as much care 
as is exercised by the pharmacist in standardizing and dispensing his drugs. 
Scientific vaccine therapy will he advanced by scientific exactness.”" 

Observations on hemolysin production hy the streptococci, IL W. Lyall 
(Jour. Med Research, JO (1914), No. S, pp. fig. At the outset 

stress is laid ujioii the fact that in spite of extensive studies on this loi>ic our 
understanding of the factors responsible for the grave toxic conditions arising 
from streptococcic infections is still far from satisfactory. This work was 
therefore condiicted with a view of discovering any possilfie correlation be¬ 
tween hemolysin production and patliogenicity, and detei-miiiations were made 
of the hemolytic titer of several strains of streptococci. 

It was found that ‘‘the hemolytic titer dees not afford any absolute criterion 
of virulence. The production of a potent hemolysin in broth cultures is de¬ 
pendent on the nature and proiiortioiis of enriching sulistances, the reaction of 
the medium, and the time of incubation. The hemolysin appears to be closely 
associated with the bacterial bodies and not to be in solution. The hemolysin 
does not appear to be in the nature of an enzym. The hemolysin is destroyed 
by a temperature of 56° 0. for 30 minutes. It disappears wuthin 49 hours at 
incubator temperature. 

“ Normal sera of sheep, guinea pig, rabbit, cow, and man contain appreciable 
amounts of antistreptolysin. Salvarsanized sera possess a, markedly increased 
inhibitory power on the hemolytic action of streptococci. Hemolysin produc¬ 
tion is inhibited by the addition of sugar. This occurs most uniformly in the 
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case of dextrose. It <locs not appear to be definitely assoelaied witii tlie 
amount of acid prodiieed.” 

On tlie production of precipitiiis, L. IIektoen (Jour, infccl. D!Hca,scs, IJf 
d, pp, fiya, 3; aljs, in Jour. Anicr, /i-v.s'oe., il:i (/P./.f), 

A^’o. 25, p, 1991), — ‘’By giving rabbits iutraperitoiieal injeciioiis of huireashig 
quantities of serum or blood on three successive days a service,sible piajciiJitat- 
iiig serum may be produced in about 15 days. The same quantity of antigen 
iiijeeted a,t one time also appears to give good results. The <*iirve of the pre¬ 
cipitin in such eases Is like the sim])le antibody curve following a single in¬ 
jection of other antigens. The injection of whole blood may be more advan¬ 
tageous in producing mox’e precipitins for blood proteins in goneral than the 
injection of serum only. The injection of washed human corpuscles gives rise 
to precii>ilins for human serum.” 

Enrtiier observations on the presence of antibodies for Micrococcus meli- 
teiisis in the milk of English cows, L. OumxMins, C. J. Conujvmug and A. L. 
Ubquhakt {Joui\ Uoy. Army Mai. Corps., 25 {1914), No. i, pp. U’OW/i).—In a 
series of seven cow>s examined for agglutiiialions two gave positive results and 
one of these was found to agglutinate M. mcUteims in dilutions varying from 
1:250 and 1:1,000 at different times. The milk of this cow was also investi¬ 
gated for opsonins and deviating substances, and it was found that “ the milk, 
whey, and blood serum of the cow behaved toward M. meiUensis In a manner 
comparable to the body fluids of animals suffering from, or immiinis^ed against, 
this organism. Duo allowances were made for differences in concentration of 
‘ antivsiibstances ’ and degrees of immunity.” 

Can bacteria circulating in the blood be eliminated through the wall of 
the intestine? H, Beitzke (ZtscJir. Hyg. ii. InfeJcMonslcrank., 78 { 1914 ) ^ No. 2, 
pp. 228-242 ).—^The exj,)eriments were conducted with rabbits, each {triima,i 
receiving in the ear vein six loopfuls of a 4- to S-duy-old BaclllUH pnuligiosus 
culture grown on potato. About one hour after the injection the micro-organ¬ 
isms were noted in the bile. At the same time and in some instances earlier B. 
prodigiosus was found in other parts of the intestine, but was never noted in 
the stomach. In most of the cases the organisms were found in the ileum and 
cecum. Sections of organs, but more esr>ecjally parts of the allm(3ntary tract, 
were examined mieroseo])ieany and the bacilli were inw'er iiohd alone l)Ut 
always inclosed in cells, mostly in leucocytes and in the liver in KuplTer cidls. 
This >supi)orts the theory that leucocytes aid in the transportation of organisms 
into the iulesiines. 

Eoot-aiid-mouth disease, J. K. Mon Licit {U. S. Dopt. Ayr., Car mars' BuL 666 
(1915), pp. 16, figs. 7). —^Thls is largely a revision of the Departmenfs earlier 
publications on the subject. 

Vaccination with serum against foot-and-mouth disease, J. 

Matschke (Arc7h. n. Pralct. TierheUk., 40 {1914), No. 6 \ pp. 516SIS; aim. 
in Berlin. Tierdr^tl. Wchmelir., 30 {1914), No. 42, p. 7d7).—The results iiidi(‘aie 
that when the serum is used under the conditions specified, it will iwevcmt an 
outbreak of the disease. The protection confex'red, however, ivS not permaueiit.. 
The protective value of the serum is not dependent upon the virulence of the 
infecting agents and 2 ce. and more of the serum wdieii given subcutaneously 
will absolutely prevent the occurrence of the disease. 

Tetanus: Its prevention and treatment by means of antitetaiiic serum, A, 
MAcCoriTKEY (Yet. Joiir., 70 {1914), No.. 4 IS, pp. 555-576).—An account of 
tetanus and its preventive and curative treatment by means of antiserum. 

Regarding tubercle bacilli in the circulating blood of bovines, especially 
after injecting tuberculin, L. Bbante (ZtsoJir. Infektionskrank. u. Hyg, Ems-^ 
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Here, 16 (19Iff), Wo, 3, pp, 181-19ff ),—No tubercle bacilli could be noted in tbe 
blood of 50 tuberculous cows, 3 to :14 years old, under ordinary conditions, dur¬ 
ing the febrile stage, or after siibcutaiieous injections of tubereulio. Conso- 
qeiitly, tliere seems to bo no reason to suspect that there is great danger of 
liberating tubercle bacilli as a result of injecting tuberculin and causing infec¬ 
tion of the blood. 

Tuberculosis, J. M'Wabyea'n (Jour, Compar. Path, anj Ther., 27 (1914), 'No. 
,% pp. 218-234). —discussion of tlie measures wbicb ought tO' be put in force 
against tuberculosis, prefaced by a short exaniimitioii of the evidence for and 
against the view that the disease is transmissible to man. The subject is dealt 
with under the headings of transmissibility of bovine tuberculosis to man; 
types of tubercle bacilli; the eradication of bovine tuberculosis; measures 
necessary to safeguard human health; and measures to be taken against breed¬ 
ing cattle which have reacted to tuberculin, from the point of view of interna¬ 
tional trade. 

There is one, and only one, method by which tuberculosis can be eradicated 
from a herd, namely, that which relics upon the systematic use of tuberculin 
for diagnosis, and which requires the permanent separation of noiireacting 
animals from those which have not been tested or which have reacted.” 

Tuberculosis, O. IMalm (Jour, Compar. Path, and They,, 27 (1914), Wo, 3, pp. 
234-237 ).—reply to the above, and a discussion in regard to the effectiveness 
of the various systems for eradicating tuberculosis and the results of com¬ 
bating tuberculosis in Norway, where the system is said to be more rigorous 
than in any other country. 

The herds in Norway number somewhere about 160,000, and the number 
of cattle about 1,000,000. The herds are thus small, many of but from one to 
four head, and most between 10 and 20 animals; only a few herds number up 
to 100 and more. It is clear that in herds that are small and which largely 
live on extensive mountain pastures tuberculosis must be comparatively rare, 
and that, therefore, the expenses for the owners in isolating, cleansing the 
buildings, and slaughtering tuberculous animals must be much smaller than 
they would be 'where herds are large and exclusively kept in the cattle houses. 
Still another peculiarity must bo noted in the case of Norway. Norwegians 
are accustomed to drink raw milk, and in the towns milk guarantied free from 
tuberculosis would command the preference. , , . 

Since 1805 up to the end of 1013 there have been tested altogether in Nor¬ 
way 30,672 herds and 324,422 animals; that is, from about 1,560 to 3,500 herds 
and from about 12,000 to about 27,000 animals each year. In 1807, of 2,136 
herds, tuberculosis was found in 577, or about 27 per cent, and of 24,765 
beasts 2,056 were tuberculous, or about 8.3 per cent. The number of infected 
herds and animals 1ms subsequently cleereased for each year an such wise that 
in 1912, of 3,463 herds tested, tuberculosis was found in only 288, equal to 8.3 
per cent, and of 20,439 animals only 829 reacted, or about 4.8 i)er cent.” 

Tuberculosis is decreasing amongst cattle in the districts where breeding is 
most advanced. The subcutaneous test is believed to be as good as infallible. 
Milk pasteurised at 85® C. is inferior from a nutritive point of view. ^ 

It is not believed that under natural circumstances the types of tubercle 
bacilli are independently perpetuated. Experience seems to show that the 
glandular form of children’s tuberculosis, which also in a greater ox- smaller 
number of cases is due to bovine infection, is most often of a benign character, 
and that it is only in few instances that it goes on to a malignant form or 
terminates as a chronic ]>ulmonary consumption in the adult. As not all the 
tuberculous children die, but many live and retain their tuberculosis until 
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they hecoiiie adults, tiie fact that 'bovine types are found in tlie adults in so 
miicli smaller a luiniber of eases than in children must imdoubteclly be due to 
the types, during their presence in the organism from childhood and afterwards, 
having becoiue transformed from bovine to human types.” 

The frequency of pregnancy in slaughterhouse cattle in relation to the 
supply of corpus luteuni, C. P* McCord {Jour, Amet\ Med. Assoc% 62' (1914), 
¥o. 16, pp. 1250, 1251). — Ab a rule the corpus iuteum of pregnancy attains a 
much larger siiae than the spurious type, but this does not seem to distinguish 
it, because the corpus Iuteum in the nonpregnant subject has frequently been 
found to occupy four-fifths of the entire ovary, and in pregnancy the corpus 
Iuteum is at times four times smaller than the average size for nonpregiianey. 
As regards variation in color as a distinguishing factor, it has been found that 
this is simply due to differences in the amount of blood and lutein cells. 
Yariations in color usually stand in relation to the age of the corpus Iuteum. 

The cattle slaughtered in the larger abattoirs are usually range cattle, 
the males and females being together at all times. The greater numben- of the 
cows of such herds are at some stage of pregnancy. An examination of the 
ovaries and uteri was made on 40 cows appearing consecutively on the killing 
floors, but of two lots from different parts of the country. The cows so 
examined w’-ere all within the calf-bearing period, but of various ages. Of the 
40 cows, 35 yielded ovaries containing corpora lutea of such size as permitted 
dissecting out. Of these 35 29, or 83 per cent (72 per cent of the entire 
number )> wnwe pregnant. The eoi\pora lutea from these preguaiit cow^s were 
not uniformly large; many were identical in size and general appearance with 
those from the nonpregnant animals. Others were so large as to occupy five- 
sixths of the entire ovary. 

‘‘ From this examination it may be inferred that numerically 83 j}er cent of 
corpus Iuteum Is derived from pregnant cows. On account of the larger yield 
of corpus Iuteum from a pound unit of ovaries from pregnant animals than 
from the same unit of ovaries from nonpregnant animals, because of the 
liirgex* average size of the former, the proportion by weight may run as high 
as 90 to 95 per cent of corpus Iuteum verum. 

These figures may vax^y on an examination of a larger number of cattle, 
and furthermore, a seasonal valuation may alter the percentage of pr€\giiancy. 
If the foregoing figures at all appimfimate the general condition, all corpus 
iuteum preparations are derived in a high percentage from pregnant cattle.” 

Hog clioleray B. M. Gow (Arlmnsas ilta. €irc. 25 (1915), pp. 8, flgs. 8).—*' 
A popular description of the cause and nature of hog cholera and methods of 
vaccinating hogs against the disease. A method of preventing worms in hogs, 
and a recipe fox* a condition powder are also included. 

Notes on attenuation of virus in the blood of cholei^a hogs to prepare a 
vaecine, II. Graham and A, L. BruecivN13R (Joiir. Med. Rescarah, 31 (1915), Yo. 
3, pp. 557-568). —The inoculation of a hog-cholera virus attenuated at 60° C. 
for one hour may produce hog cholera, whereas one heated for one-half lionr at 
60° generally produces the disease. The virus heated at 60° for one hour does 
not produce an immunity sufficient to protect hogs against the disease. 

"‘The siiine dose of vaccine may kill, px’otect, or non-protect inoculated ani¬ 
mals of the same >size under similar suiToundings. Vims attenuated by heat 
and not carbolized may retain the disease-producing properties of the original 
vaccine for at least 24 clays. Attenuated virus is worthless in rendering swine 
immune to hog cholera.” 

The treatment of hog cholera with methylene blue, Martkns (BorUn. 
Tierdntl Wckfischr., SO (1914)., No. 28, p. 497t). —Four large hogs alfeetecl with 
acute hog cholera received 0.75 to 1 gm. of methylene blue dissolved :ln water 
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and mixed witli milk, daily. On the fourth clay of medication a distinct im¬ 
provement was noted, and after three weeks the animals had apparently recov¬ 
ered with the exceihion of a kind of weakness of the spine. 

Combating* liog cholera in ISTortli America, K. Schebn and C. Stakge 
(ZtscJir. InfelxiionsJcranJv. u, Nyg, llauRticre, IG (1914), 1-2, pp, 27-55, figs. 

4), —A concise statement regarding the methods in use for combating hog cholera 
ill the ITiiited States, esfiecially in the State of Iowa, including the use of serum 
and virus serum, and the cost of production. The results obtained in the 
United States by the use of the serum both in healthy and diseased herds 
are discussed and analyzed with much detail. 

Combating hog cholera in G-ermany, K..Schebw (Ztsclir, InfeJMonslcrank, u. 
Ilyg. TIaustiere, 16 (1914), Iso. 3, pp. 139-153). —^The conditions in Germany and 
the United States in regard to combating hog cholera are compared and reasons 
are given why the successes are not so great in Germany as anticipated. The 
measures in vogue in the State of Iowa, including extension work, are described, 

A guide to the dissection of the blood vessels and nerves of the pectoral 
and pelvic limbs of the horse, G. S. Hopkins {Ithaca, Ah Y.; Author, 1914, PP^ 
54, pis. 7).—^This guide ivas prepared unth a view to assisting students in the 
dissection of tlie blood vessels and nerves of the pectoral and pelvic limbs. 

Besults with the Schreiber protective and curative vaccination agaii^st 
strangles, Kubtzwig (BerUn. Ticriirzfl. 4yclinschr., 30 (1914), No. 23, pp. 399, 
400). —The action of the lymi>h was found to be variable, but this IS accounted 
for by the fact that mixed infections occur which also produce a variable clinical 
picture. Subcutaneous injections of 10 cc. of lymx>h will protect horses exposed 
to the infection. It is necessary, however, that the animal vaccinated he in 
good health and that it foe kept in the stall for one or two days post vaccination. 
As a curative vaccination a single injection of 20 cc. does not suffice. 

EUBAi mmmmim. 

Irrigation investigations, G. E. P. Smith and A. L. Enger Sta. 

Rpt. 1914, pp. 367-372). —In the Sulphur Spring Talley the flood discharges 
from Leslie Canyon were measured with the aid of a concrete submerged clam. 
The deductions from the results obtained are as follows: 

“ Flood flows of great size originate occasionally from storms on the valley 
slopes; flows in the canyon begin suddenly and are of short duration; the riite 
of loss by seepage in a sandy stream bed is high; comparatively little water 
frcjin the canyon reaches the river; most of the water spreads out over grass 
lands and sinks into the heai'y soil, a minor r>ortion of the flow (difficult to 
estimate) sinks througli the stream hedKS to the main body of ground water, and 
a- small amount also reaches the ground water through gopdier holes and joints 
ill the soil. Alost of the water flooded over th.e draws does not sink below the 
reach of the grass roots.” 

The X'esults of measurements of discharge of the Santa Cruz and liillito rivers 
are given. 

The conclusions relative to cost of pumping for irrigation, drawn from the 
results of investigations on the use of oil engines for irrigation pumping are as 
follows: **(1) The use of Tops in place of engine distillate decreases the cost of 
pumping about SO per cent. (2) The cost of pumping on a 40-ft lift with 4 ft 
depth of application varies from $S to $20 per acre per year, according to 
whether the plant is used much or little. Under the most favorable conditions 
the cost of pumped water is no greater than the cost of' river water. (3) The 
cost of pumping on a 100-ft. lift with 4-ft depth of application varies from 

90G10°-^No, 1—15-^7 



88 


EX}?EBIMElSrT STATIOK BECOED, 


$20 to |40 per acre. (4) Tlie largest item ol: cost is tlie fixed cliarges. In 
order to reiliice tliese charges the x>lant should ho used as iniicli as possible. 
One ininipiiig plant should, If possible, serve two or more ranches.’^ 
Comparative t(\sts of a. new centrifugal pump and an old stock type showed 
the efficiency of the former to be one-third higher than that of the latter. Tlie 
new pump was a, horizontal single stage pinnx> having two outboard ring oiling 
bearings, water sealed gland, vacnuin-proof grease c*iip, nonoverloadiiig enclosed 
impellor, and automatic water balance. 

The drainage of iiTigated land, B. A. Habt (Z7. /S'. Dept. Agr. Ilul. 190 
(idh5), pp. SJf, figs. 22 ).—It is the i)iirpose of this bulletin to present in concise 
form the fundamental ])rincii)les upon which the reclamation of water-logged 
iuid alkali lands is based, to describe typical conditions and the best methods 
of treating them, and to give practical advice as to actual operations. 

“Drainage practice in the arid section differs greatly from that in the humid 
region. . . . Drainage experience in the humid section avails little in dealing 
with the problems of draining irrigated lands. For this reason literature on 
the general subject of drainage should be used with caution, as the difference 
in conditions between the arid and humid regions has been clearly recognized 
only within the l;;ist few years.” 

^Tlie specific objects of draining water-logged and alkali lands are “(1) to 
lower the ground-water table to such a depth that the moisture and air condi¬ 
tions within the root zone are properly balanced, (2) to provide an outlet for 
percolating water, so that fluctuations of the ground-water table within the 
root zone wdil be prevented, (3) to effect rapid removal of the excess moisture 
resulting from spring thaws, and (4) to provide an outlet for the downward 
moving winter used to dissolve out the injurious salts. . . . 

** The most important factors affecting the design of a system of drainage for 
irrigated land are the source and movement of the damaging water. . . . Per¬ 
colating irrigation water usually is the cause of the injury, and this may have 
its movement downwuard through the soil of the tract being irrigated, laterally 
through pervious strata extending back under higher lands, or upward from 
pervious strata having considerable depth and connecting with distant sources 
at a higher elevation.” 

In determining the quantity of water that will be developed and for which it is 
necessary to provide an outlet, it is stated that “ for tracts up to a few hundred 
acres in area and having average soil and subsoil, the simplest metiiod, and 
one which has proved reliable, is to determine the irrigation supply and to 
provide a drainage capacity of one-third that amount of water. As the size 
of the tract increases, however, this coefficient should be decreased. If the 
subsoil be clay, provision for one-hfth the irrigation supply will suffice for small 
tracts. In areas of a square mile or more, it is usually sufficient to provide for 
a run-off of from IJ to 2-^ cu. ft. per second for each square mile, depending 
upon the porosity of the soil and the duty of the irrigation wat^iuc ... In lands 
[underlain by gravel] it is the area that is contributing the damaging water, 
not the area to be drained, that must be taken into consideratioiV’ 

It is stated that in determining the required capacity of a di^inago system 
in addition to the surface survey subsurface examinations shoult'I be made to 
gain information as to the nature of the soil, its stratification, w’kiter-earrying 
capacity, and capillarity. “In the design of an open canal important 
points to b0,:considered are the effectiveness of the drain, its earryihg capacity, 
its mechanical construction, and its maintenance in good condition. . « [The 
depth] should never be less than G ft, presuming that the maxiiimnf d#tb4)f 
flow will be 1 ft., and 8 ft. would be a better minimum. . . ' A be|E?na;'Of:'nat 
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less tlian 6 ft. should be left on either side of the caniil and the spoil should 
be banked up on one or both sides. . , . It is considered good practice to give 
open ditches a niinimiini bottom width of 4 ft., except in very stiff, homogeneous 
clay, where it may be 3 ft.” 

Lnniber box and cement and clay tile drains are discussed under covered 
drains. “’The smaller-sized tile should have a fall of at least 1 ft. i)er 1,000 
ft. and the larger sizes at least -X ft. Tile having an inside diameter of less 
than 4 in. should not be used, and even 4-iu. tile should be used sparingly, 
usually at the extremities of small branches. Experience has shown that the 
use of tile less than 5 in. in diameter is not warranted by the comparative 
results and cost. ... In deciding whether a large covered drain or an open 
canal shall be employed it is necessary to calculate the original cost of each, 
taking account of all auxiliary and protective devices required, and then to 
add to each sum an amount large enough to give an annual return, at current 
rates, sufficient to cover the cost of maintenance.” It is stated that covered 
drains should never be less than 5 ft. deep and that depths of from C to 8 ft. 
are much more efficient. “ In general, it may be said that the proper location 
of a drain depends upon the surface and subsurface topography, the nature of 
the soil, and the source of the damaging water.” 

Other sections describe protective devices for open canals and covered drains 
and typical problems encountered in the drainage of irrigated lands and their 
treatment. 

In discussing the construction of drains it is stated that the most satisfactory 
method of constructing open canals is by means of some efficient excavating 
machine. In installing covered drains either hand labor or trenching ma¬ 
chinery may be used. 

The final sections deal with maintenance, subsequent treatment of land, the 
results and cost of drainage, and cooperative drainage. “ The cost of draining 
ordinary sized farms having an average soil that is neither so hard as to re¬ 
quire picking nor so soft that extreme trenching difficulties will he encountered 
will range from $10 per acre to $20 per acre, with the average between $14 and 
$15 per acre. If hardpan be present or if the soil is so finely divided and so 
wet as to he finxible, the cost will run up to $50 per acre, and even more if 
much sheeting Is required. In a few special cases drainage of small tracts in 
the midst of unreclaimed lands has cost between $75 and $100 per acre, but 
these costs represent situations that would not be encountered in regular 
operations.” 

A land-drainage problem in Missouri, C. II. MinuEa {Engin, 

'No. 12, pp. 579-582, fign, 2 ).—ITiis article describes the solution of an extensive 
drainage problem, providing for the drainage of an area of 425,(KK) acres by 
means of levees, drainage ditches, and river by-passes. 

Stream-gaging stations and publications relating to water resources, 1885- 
1913, Parts VI-X, compiled by B. D. Woon (U. E, Qcol. Eurvay, WiUer-Supplg 
Paper 540 (1915), F, pp. XXni-i-6S-82; G, pp. XXJ/-f 83-9//; if, pp. XXi-f95- 
J04; /, pp. XXin+105-116; J, pp. XX1+117-129).--Bixta. similar to those re¬ 
ported in the first five parts (E. S. E., 32, p. 381) are given for other sections, as 
follows: Parts XI, Missouri Elver Basin; VII, Lower Mississii>pi Iliver Basin; 
Till, Western Gulf of Mexico Drainage Basins; IX, Colorado Elver Basin; 
and X, The Great Basin. 

Winter stream measurements in western Canada, P. M. (Engin. 

Weivs, 72 (1914)f No. 19, pp. 920^924, figs. 10).—X description is given of stream 
measurement work done l)y the irrigation branch of the Canadian Government 
under particularly disadvantageous conditions in winter. 
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The gagings are made in the same manner as at open sections, except that 
the depth of the stream is taken as the distance from the hottom of the ice to 
the bed of tlie stream. The soundings, however, are alwaj^s referred to the 
surface of the water in the holes. The vertical velocity curve method is 
usually used. The typical curve is said to differ from that obtained from an 
open-water observation in that it is drawn back more at the surface, which 
results in two points in the vertical near 0.2 and 0.8 of the total depth below 
the bottom of the ice at which the thread of mean velocity occurs under an 
ice cover. Both mean velocities at these two depths are said to give fairly 
accurate results. 

The importance of chlorin determination for the superintendence and 
Judgment of drinking water, F. Malmejac {Co^)Lpt, Itmd', Acad. ScL [Paris'}^ 
158 (1914), No, 9, PI}, 650-652; als. m Glicm. ZentU., 1914, I, No, 15, p, 1458; 
Wcmcr u. Almasscr, 8 {1914), No, 8, p, 481). —It is shown that the variation 
in chlorin content of drinking water is accompanied by corresponding varia¬ 
tions of the organic content of animal origin and of the bacterial content. 
Fixed relations are, however, not established. 

Preparing land with dynamite, 0. D. Woods (Maine ^ia. Bui, 236 {1015), 
pp, 62, 63), —Experiments in progress since 1912 with a moderately heavy loam 
indicate that the use of dynamite for soil i3reijaration, vertical drainage, and 
tree planting’has not been in any way advantageous. 

Silos and Silage, H. L. Blanchaed {Washingtofi Bta,, West* Wash, Bta. Mo, 
Bui., 2 {1914), No, 2, pp. 4-11, fig, 1), —General information regarding the 
construction and filling of the common types of silo is briefly given. 

A movable hog house, W. Hislop {Was}wigt07i Bta. Popular Bui, 85 (1915), 
pp. 4, 4)^ —"I'bis enumerates the essential features of an ideal hog house 

and illustrates and briefly describes the A-shaped house. A bill of material and 
estimate of cost of this house is given, the latter totaling $11.17 on the basis 
of local retail prices at Pullman, Wash. 

Homemade cow stall, H. L. Blanchard {Washington Sta., West, Wash, Bta, 
Mo, Bui,, 1 {1913), No, 4, P> fiO^- 2). — A homemade stall used by the author 
for about 20 years is briefly described. The distinctive features are a sliding 
feed box and a crosspiece which compels the cow to stand near the gutter, 
thus xuamiotiiig cleanliness. 

Trap nests and their use, Y. R. McBride {Washington Bta., West, Wash, Bta, 
Mo. BtiL, 2 (1914), No, 5, pp. 10-12, fig, 1). —The use of trap nests is lu'ielly 
discussed and types installed at the station are illustrated and briefly described. 

Lessons from the 1906 test fence, E. F. liAim and W. WAsiniXiEN (North 
Balcota Bta^. Paint But., 1 (1915), No. 6, pp. 73-79, figs. 14). —^This paper presents 
the deductions from the experiments with the so-called 1900 test fence described 
ill a previous report (E. S. R., 20, p. 1089). A progress report of these experi¬ 
ments has also been noted (E. B. R., SO, p. G91). 

Ochre was found to be unsatisfactory as a priming coat. Tlie charactBr'bf 
the lumber used influenced to a large extent the lasting quality of the paints, 
better results being obtained on soft pine than hard pine, western cedar, or 
fir. None of the mixed paints showed any superiority over the two single 
pigments used in the test. 

“The indications are that it is far safer to use as a priming coat the same 
paint as is to be applied in the finishing coat, properly thinned with oil and 
turpentine, rather than to use ochre; and white lead (basic or sublimed) well 
thinned with pure linseed oil and turpentine has shown good quality and is 
well adapted as a priming coat . . . Test fences properly constructed and 
with paint applied in accordance with the usual methods of practice, con- 



EURAL ECOE^OMICS. 


91 


stitxite tlie most practical and satisfactory method which we have been able 
to devise for studying and testing the wearing qualities of paints. . . . The 
substitution of benzin for turpentine does not appear to give the same result 
as where turpentine as the thinner is employed in moderate quantities.*’ 

The experiments also indicate that repainting often brings out defects In the 
first i»aiiiting not previously recoguized. Sublimed lead was not found inferior 
in wearing quality to basic white lead. 

Further experiments along this line are in progress. 

jNTortli Dakota paint law and its benefits, JE. P. Ladd (North Dakota &ta. 
Paint. Bill., 1 (lOlo), No. 6, pp. 80-85 ).—^The general effect of the North Da¬ 
kota paint law on the paint industry in the State is discussed. It is maintained 
that since its enactment there has been marked improvement in commercial 
paints, especially in the correct labeling of goods and the abolition of short- 
weigbt packages. 


EUEAL ECONOMICS. 

The International Institute of Agriculture, its organization—its work— 
its results (Borne: Internat. Inst. Agr., 1914, pp* 4^, pls* 2, figs. 25). —This 
pamphlet gives the history and organization of the International Institute of 
Agriculture, the work it has undertaken to accomplish, and the results obtained. 

See also a previous note (P. S. E., 30, p. 890). 

The lure of the land, H. W. Wiley (New York: The Century Go., 1915, pp. 
868, pis. SI). —The author discusses some of the underlying motives affecting 
the movement of people from the rural districts to the city and the desire of 
city x)eople to return to the country, and calls attention to the business side of 
farming as it is influenced by market conditions, the use of motive power, and 
the elimination of wastes. He briefly outlines the genesis of soils, theories re¬ 
garding the causes governing its fertility, and the function of water in crop 
production. He also discusses the decreasing meat supply and the efforts of the 
Pederal Government to improve agricultural production. 

Wealth from the soil, 0. O. Bowsfield (Chicago: Forhes <C* Co., 1914, pp. 
S19). —^This book is written as an aid to urban people "who wish to become 
farmers or land owners. 

Handbook on diversified farming (A7icansas Bta. Circ. 26 (1915), pp. 24, 
figs. S). —^This circular contains brief statements regarding the methods of 
growing various farm crops, planning a home vegetable garden, preserving fruits 
and vegetables, and raising live stock. 

A method of analyzing the fami business, E. H. Thomson and II. M. 
Dixon (U. B. Dept. Agr., Fanners^ Bui. 661 (1915), pp. 26). —This piibiicatioii’ 
furnishes an outline of a method and a blank form for analyzing the farm 
business to determine the investment, receipts, expenses, and labor Income, and 
indicates how the form is to he used to determine the labor income, and how to 
measure the farm efficiency. The authors state tliat on a majority of farms, 
success is primarily dependent upon the size of the farm business, the yields of 
the crops, the returns per animal, and the diversity of the business. Those 
farms that are excellent in none of these respects almost universally fail. 

The business side of farming, T. J. Brooks (Mississippi Agr. Col. But, 
1914, June 20, pp. 4S)* —Suggested foniis ax'e given for organizing egg shii)piiig 
associations, cooperative creameries, fanners’ cooperative shiiiping associations, 
and cooperative marketing associations. A brief bibliography Is appended. 

Demurrage information for faimiers, G. 0* White (U.B. Dept. Agr. Bui. 191 
(1915), pp. 27). —This bulletin outlines the provisions of the uniform demurrage 
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code, Diakes a general mwey of tiie state codes, and calls attention to tlieir 
special features. Tlie author considers that the greater part of the annual car 
shortage is due primarily to a lack of breadth of Tision on the part of shippers, 
railroad officials, and legislators. 

Fanil accounts, C. S. Orwin (Gamdrkige: XJniversity Press, PP^ 209 ).— 
The author outlines tlie methods of making the farm valuations, types of rec- 
ords to be kept, forms to he used in the bookkeeping, and methods of closing the 
accounts and obtaining the profit and loss and the balance sheet. 

Farm credit in Kansas, G. E. Putnam (Anier, Bcon. Eev., 5 (1915), No. 1, 
pp. 27-37). —In 1914 a schedule of questions relating to rural credit was sent 
to representative bankers, merchants, and farmers in each of the 105 counties 
ill Kansas. Among the conclusions drawn from the replies were that the cost 
of borrowing was from 1 to per cent higher than the rate recorded in the 
mortgage contract, and that practically all short-term loans were made on the 
fall settlement basis. If the farmer had no funds to make full payment his note 
was taken for the balance. There seems to be dissatisfaction with the interest 
rate in those counties where agricultural production is uncertain and land 
values speculative. The bankers indicated that the rate paid by farmers and 
merchants was practically the same, hut that the rate was higher on city real 
estate than on farm mortgage loans. The author points out that several of the 
State ItiW’S have a tendency to make the lender’s risk greater and thus force up 
the interest rate. The replies also indicated that farmers would not be willing 
to unite in a cooperative credit association. 

Beport of the Bureau of Marketing and Supplies of the Maine Department 
of Agriculture, C. E. Embree (Rpt. Bur, Marlceting and Supplies, Maine Dept, 
Agr. 191S, 17), —This report sets forth the work of the year. The bureau 

believes that the farmers, instead of shipping their produce through the farm¬ 
ers’ union, should consign their products direct to their selling agents in the 
marketing centers, since this procedure places more responsibility upon the local 
organization and would more quickly bring about better business methods. 

[Agricultural associations in Italy] (Bol, Min, Agr., Indus, e Com. [Rome'], 
Her, B, 13 (1914), I, No, 5-6, pp. 175-222; 11, No. 6, pp. 181-264).--Tlmve are 
listed the name, location, type, date of organization, membership, and other 
facts for practically all the agricultural organizations in Italy. 

The agricultural laborer in Belgium, B. Bouci-ifi (Les Ouvrlers Agricotcs en 
Bclgigue, Brussels: Misch cC- Thron, 1913, pp, V111-4-265). —The author discusses 
the origin of paid agricultural workers, the tyjies found, agencies for their dis¬ 
tribution, contracts and agreements, and wages received, and suggests that 
there be an organization for their proper distribution, and that the agricul¬ 
tural laborer be represented on committees dealing with agricultural subjects. 

The leasing of land in Belgium, E. van Bievoet {Lo Bail a Ferme en Bel¬ 
gique. Louvain: C. Peelers, 1913, pp, TII-{'458, pis, 4).—This book points out 
the relationship between the landowner and tenant, the length and termination 
of leases, and methods of recompensing the tenant for an increase in the value 
of the property. 

Distribution of land according to crops and tenure {Intermit, Imt. Agr. 
[Rome], Mo, Bui. Econ. and Boe. Intel., 6 {1915), No, 1, pp. 83-101, figs. 2).— 
This article points out that in 1910 the total i3opulation of Bulgaria was 
4,235,575, of which 3,108,816 were engaged in and dependent upon agriculture 
and 1,739,181 actively engaged. .The total land devoted to agricultural pur¬ 
poses in 1908 was 7,982,450 hectares, of which 3,628,016 hectares were in fields, 
2,834,493 in forests, 013,081 in pasture land, and 399,412 in meadows. Of the 
total, 4,625,787 hectares belonged to private persons and the remainder to the 
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state and otlier organizations. The total number of holdings was 942,897, 
of which 933,367 belonged to private persons. Forty-five per cent of the hold¬ 
ings contained 2 hectares or less, bnt 4o per cent of farm land is in holdings of 
between 5 and 15 hectares. 

The agricultural outlook (U. S. Dept, Agr,, Farmers' Bui. $65 (1915)^ pp. 
2S ).—It is estimated that on March 1 there was about 21,000,900 bii. less siirphis 
of wheat than a year previous. It appears that during tlie eight months ended 
Mcirch 1 the exports of wheat, including flour, amounted to 245,433,009 bii. 
as against 109,435,386 for a similar period for the year previous. The returns 
indicate that of the wheat produced in Minnesota and the Dakotas 43 per cent 
was Blue Stem, 21 per cent Tel vet Cha^, 15 per cent Fife, and 13 per cent 
Durum. 

The production of Hawaiian sugar is estimated at 612,000 short-tons for the 
1914 campaign as against 546.524 for the 1913 campaign. 

The first inciuiry made as to the stocks of wool held by manufacturers on 
January 1 resulted in replies from manufacturers whose total purchases in 
1914 amounted to 158,160,000 Ihs. of wool (raw equivalent). Their stocks on 
January 1, 1915, amounted to 30,995,000 Ihs., as compared with 22,933,000 lbs. 
on Januaiy 1, 1914. 

It is stated that the average time of transit from the United States Pacific 
coast ports to England is about one-half wdiat it was before the opening of the 
PaiuiDia Canal. Grain steamships previously averaged 94 days for this voyage 
while the average at present is 48. 

The money wages of farm labor averaged during the past year about 1.7 per 
cent lower than in the preceding year, bnt about 9 per cent higher than 5 years 
ago. Information is given concerning the farm labor employment service of the 
U. S. Department of Labor, the countries prohibiting cereal exports, trend of 
prices of farm products, apples in cold storage March 1, etc. Statistical tables 
are given showing the stocks of cereals and aggregate value per acre of crop 
production for 1914-15 by States, the aggregate value per acre of crops by 
States for 1009-1914, and farm wages with and without board, by the month 
and by the clay, and at harvest and other than harvest seasons. It also 
includes the usual data as to the prices of farm products. 

Agricultural vrar-book (Ottaim: Min. Agr., 1915y pp. 157y figs, 5).—This book 
contains a series of articles describing the population, transportation, occupation 
of the people, and the agriculture of various countries with reference to condi¬ 
tions hrouglit about by the present war. 

[Agriculture in Canada], compiled by H. J. Boam (In Tioenticth Cenfunj 
Im.prcsskms of Canada, London and Montreal: Sells Ltd., 1914, pp. 212~2'G0y 
figs. 77 ).—These pages are devoted to a description of the various agricailtural 
organizations found in Canada by T. K. Doherty, the system of agricultural 
education by S. B. McCready, the experimental farms by O. G. White, the fruit 
industry by W. T. Maeoiin, the cattle industry by H. S. Arkell, dairying by J. A. 
Biiddick, the poultry industry by W. F. Moore, and swine raising by J. B. 
Spencer. 

A pilgrimage of British farming, 1910-1912, A. D. Hale (London: B. P. 
D'litton d; Co.y 191$y pp. XIIIA~4^2 ).—^The author describes the systems of farm¬ 
ing observed during three summers’ travel in the British Isles and treats of 
soils, cropping systems, methods of handling live stock, and the general drift 
of the agricultural practices in the communities visited 

[Agriculture in Benmark] (Btatis. Aarhog Danmarky 19 (1914), pp. 26-29, 
$6-$7y 44-54 )•—These pages continue statistical information previously noted^ 
(B. S. IL, 30, p. 3921. 
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Proceeding's of the twenty-eighth aiimial convention of the Association 
of American Agricultural Colleges and Experiment Stations, edited by J. L, 
Hills (Proc. Assoc, Am.-or\ Agr, Cols, ami EiOpL Bias., B8 (19U), pp. 272). —This 
Is ji iletJiiliHl jiecoiint of the proceedings, including reports of committees and 
pii|,)ers siibinltted, of the convention held at Washington, D. C., November 11 to 

IS, 1914 (E. S. Ih, 32, p. 8). 

Coo|>erative agricultural extension worh (U. 8. Dept. Agr., Office Sec. Circ. 
1/7 (1915), pp. 12).—This circular gives a brief explanation of the extension 
work now carried on in this country, discussing the cooperative agricultural 
extension act (E. S. R., 30, p. GOl) ; organization of the extension work in the 

IT, S. Department of Agriculture and the States; tyi'ies of extension work— 
farm demonstrations, the county agent, boys and girls’ club work, girls’ demon¬ 
stration work, home economics extension work, extension work through spe¬ 
cialists, and movable schools; money available under the Smith-Lever Act, in¬ 
cluding a tabulated statement showing amounts available to the several States; 
and a list of Department and state othcers in charge of extension ^yovl^. 

[The Smith-Lever Law and its probable operation in a number of the 
States] {Quart. Alpha Zeta, IS (1914), ISio. 2, pp. 45, figs. 5). —This issue con¬ 
tains the text of the Smith-Lever Act and a series of articles by extension men 
and others interested in this work, gi\dng an idea of the contemplated use of 
these funds in nearly all sections of the country. 

Educational [work], R. H. Foebes {Arizona Sta. Rpt. 1914, PP- -575-37(5).— 
This is a progress report for the year on the regular and special agricultural 
courses and extension \vork of the Arizona College of Agriculture, Including 
data as to attendance, etc. 

[Instruction in home economics] {TJtali Agr. Col., Div. CHre,, 2 {19J4), 
Ros. 23, pp. 7, fig. 1; 41, PP* 4l <5 (lOlo), No. 5, -pp. 4)- —These circulars inelnile 
Instructions in Organization of Home Economics Associations, by Oortriule hi. 
hIcChejme, Home Building Contest, and Program of Home Economies Associa¬ 
tions, respectively. 

[Agricultural and domestic science instruction in the high schools of 
Wisconsin] (In Alanual of the Free High Schools of Wisconsin. Afjidison, “irpsL; 
Democrat Printing Co., 1914, pp. 13-16, 71-92, 160-168, i78-/S(), 18 S, 75/,).—This 
manual outlines general reiiuirements for securing special state aid for iastriu*- 
tion in agriculture and home economics in high schools; the plan and method 
of work in agriculture, to be developed by means of suitable class-room Instnn;- 
tioiu observation and experiment work, field work, home iirojects, laanuii’ 
training projects related to the farm, community or extension work, Induding 
lists of apparatus and supplies, illustrative material, texts, and reference books; 
reciulrements for state aid for agriculture in the seventh and eighth grades; 
suggested courses of study in domestic art and science for Wisconsin grade and 
high schools, as outlined by a committee ajipolnted by the Wisconsin Teachers’ 
Association in 1910; methods of instruction, subject matter in sewing and €‘ook- 
ing In the seventh and eighth grades, and in sewing, cooking, food study and 
dietaries, hygiene, and home management in the high school; and the state 
law's relating to state aid for agricultural and home economics Instruction. 

High school clubs in agnculture and home economics, 0. L. Anderson and 
Claire Parrish {Utah Agr. Col., Ext. Div. Giro., 2 {1914), No. 43. pp. d),—This 
circular outlines the purpose and iilan of these high school clubs, wdileh have 
for their aim the study of industrial subjects and the development of a healthy 
coroinunity life. 
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Boys’ and girls’ demonstration club work in Arkansas, W. J. JeejN^igan 
{Arkansas Sta. €irc. 27 (lOlo), pp. iG). —This circular outlines the purpose and 
method of conducting and some of the results of the boys’ and girls’ corn, cot¬ 
ton, pig, canning, and poultry club work in Arkansas, as well as a tentative 
course for teachers in conducting club work in the schools. 

Scbool credit for home work, J. C. Wesnes (Kansas Col. KM. 

IPanipJilcf}, 1914, pp. 7).—^The author calls attention to the importance of 
ho me work and gives a suggestive list of subjects for credit for home work 
and a plan for allowing credit and reporting to teachers. 

The IiContaiia Country Life Education Association (Bozeman, Mont.^ lOlJf, 
pp. 16 ).—This bulletin contains the proclamation of the governor of Montana 
setting apart October 9, 1914, as Eural Life Day, the constitution of the asso¬ 
ciation, a model constitution and by-laws for local units, etc. A bibliography is 
added. 

Agriculture, O. H, Benson and G. H. Betts (Indianapolis: BoMs-Menill 
Co., 1915, pp. 9+444-4-16, figs. 186 ).—^This elementary text combines practical 
and scientific Information on tlie importance and value, geographical distribu¬ 
tion, varieties, diseases and insect enemies, growing, harvesting, and storing of 
the principal farm and horticultural crops; the soil; the uses, value, distribution, 
judging and selecting breeds, feeding and care, and diseases of cattle, horses, 
swijie, sheep, and poultry; farm and home management, the home grounds 
and wood lot, the county agricultural agent, farm implements and mechanics, 
road building and maintenance, and birds and other insect destroj^ers. 

Practical helps in agriculture and nature study, E. S. Jones and H. L. 
Fowkes (Taylorville, lU.: Authors, 1914, PP- —^This is intended as a suppie- 

luentary book of practical information and scientific facts, rather than an out¬ 
line or a manual, on cereals, legumes, soil, live stock, birds, the forest and 
ornamental trees, fungi, the potato, insects, farm machinery, composition of 
air, effects of heat upon bodies, siphons, collections and jjreservation of ma¬ 
terial for use in the study of agriculture, and school gardens and school yards. 
It includes type les^sons, a number of bibliographies, score cards, and tables. 

Outline of course in nature study and agriculture, D. E. Wood (Cal. EcL, 2 
(1910), Ko. 3, pp. 143~~2M ).—^The author defines nature study, discusses its 
purpose, the training it gives, and the use of nature-study material, and out¬ 
lines a coiiivse in nature study, through the seven grades, a course in the prin¬ 
ciples of agriculture, and a course in and directions for school-garden work. 
Types of nature-study lessons and experiments, an article on How to Find 
Material for Nature Study, by Mrs. L. C. Gay, and numerous bibliographies and 
references for teachers are included. 

Hature study and agriculture for the rural schools of Texas, W. S. Tatloe 
and C. H. Winkler (Bill. Univ. Tew., No. S61 (1914), PP- 73). —This is an out¬ 
line of work in nature study for use in grades 1 to 6, inclusive, and of work in 
elementary agriculture for the seventh grade. A bibliography of reference 
books on nature study and agriculture for the rural schools is appended. 

FTature study and agriculture in Manitoba schools (Agr. Oaz. GameU; 1 
(1914), No. 11, pp. 932, 933). —^An outline is given of the courses in school 
gardening and nature study in grades 1 to 8 of the elementary schools and in 
agriculture in grades 9 and 10 of the secondary schools. 

Fights of the farmer, A. Snyder (PliUadelpMa and London: J. B. Lippincott 
Co., 1914, PP- figs. 115). —instruction is given on fighting soil 

erosion, the loss of soil moisture and fertility, the wind, frost, weeds, injurious 
insects and animals, and farm waste. While intended primarily for the farmer, 
it can be utilized in nature study from an agrieiiltural standpoint and for 
supplementary reading in the schools. 
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TRe Rook of useful plants, Julia E. Rogers [Garden City, N. T’.: Douhlcday, 
Page <€ Co., 19.(3, pp. XJV~]-37Jf, pis. SI). —Tills book, wMcli i>s writte^ii for oliil- 
drea, discusses tlie origin, geographical distribution, growth, and varieties of 
bread, forage, sugar, beverage, narcotic, and fiber plants, plants wltli edible 
seeds, leaves and stems, roots and tubers, and seed vessels, and plants that 
serve many or special purposes. 

■ Correspoiicleiic© courses in agriculture for teachers.—Course I, Farm plants 
and soils (Off. PuK Iowa State Col. Agr., 13 (1914), No.s. 21, pp. 23, figs. 3; 22, 
pp. 19, figs. S; 13 (1915), Nos. 25, pp. 24, figs. 7; 27, pp. 21, figs. 5). —^Twenty les¬ 
sons on farm plants and soils are presented in four assignments to show 
teachers what to teach and how the material can be best presented, and to fur¬ 
nish them a sufficient knowledge of agriculture to meet the requirements of 
the school law. Each lesson consists of a topical outline and exercises. 

MISCELLAHEOirS. 

Twenty-fifth Annual Report of Arizona Station, 1914 (Ariz'ona Sia.-^Rpt. 
1914, pp. S17-878, fig. 1). —This contains the organization list, an administrative 
report by the director on the work and publications of the station, a financial 
statement for the fiscal year ended June 80,1914, and departmental reports, the 
experimental features of wffilch are for the most part abstracted elsewhere in 
this issue. 

Twenty-seventh Annual Report of Colorado Station, 1914 (Colorado Sta. 
Ept. 1914, PP* 82). —This contains the organization list, a financial statement 
for the fiscal year ended June 80,1914, a report of the director on the work and 
publications of the station, and departmental reports. 

Annual Report of Florida Station, 1914 (Florida Sta. Bpt 1914, PP. OF/-}- 
X, Jigs. 9). —^This contains the organization list, a financial statement for the 
fiscal year ended June 80, 1914, a list of the publications of the year, a general 
review of the work of the station during the year, and departmental reports, 
the experimental features of which are for the most part abstracted elsewhere 
in this issue. Records of the dairy herd are also included. 

Twenty-seventh Annual Bepoii: of Illinois Station, 1914 (lUinois Bta. Rpt. 
1914, PP- 18). —This contains the orgiinizatioii list, a financial statement for the 
fiscal year ended June 80, 1914, brief notes as to the principal lines of work, and 
a list of the publications issued during the year. 

Twenty-seventh Annual Report of Louisiana Stations, 1914 (Louisiana 
Stas. Ept. 1914, PP* 82). —This contains the organization list, a report by the 
director discussing the work of the stations, an account of their progress, in¬ 
cluding brief departmental reports, and a financial statement as to the federal 
funds for the fiscal year ended June 30, 1914, and as to the state funds for tlie 
fiscal year ended November 30, 1914. The experimental work reported is for 
the most part abstracted on page 32 of this issue. 

Finances, meteorology, index (Maine Bta. Bui. 284, PP* 279S0G-\-Xyi). — 
This contains the organization list of the station; meteorological observations 
noted on page' 19; a financial statement for the fiscal year ended June 80, 
1914; an index to Bulletins 228-234, which collectively constitute the thirtieth 
annual report of the station; a list of the publications of the year; announce- 
inents of the wmrk, personnel, and equipment of the station; abstracts of xaipers 
pnblislieci elsewhere, including Studies on the Physiology of Reproduction in 
the Domestic Fowl—Till, On Some Physiological Effects of Ligation, Section, 
or Removal of the Oviduct (E. S. R., 82, p. 6T0) ; and IX, On the Effect of 
Coi-pus Luteum Substance Upon Ovulation in the Fowl (E. S. R., 32, p, 671) ; 
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StiiGlies on InbreecllDg—IV, On a General Formula for the Coiistitiitioii of tlie 
NtL Generation of a Mendelian Population in wliicli all Matings are of a 
Brother T-Sister; aiul V, Inbreeding and Kelationship Coefficients (E. S. IL, 
32, p. 665) ; On the Law Itelating Milk Flow to Age in Dairy Cattle (E. S. It., 
32, p. 575) ; The Immature Stages of the Tenthredinoidea (E. S. It., 31, p. 155) ; 
and A Note on Rhagoletls pomonella in Blueberries (B. S, R., 32, p. 350) ; 
and abstracts of several papers abstracted elsewhere in this issue. 

Twenty-sixth. Annual E-eport of Vermont Station, 1913 {Vermont StCL Rpt. 
1913, pp. AX4-3.07, pis, IJf, figs. J^2 ),—This contains the organization list, a 
brief announcement concerning the station, a financial statement for the fiscal 
year ended June 30, 1913, a report of the director on the publications and 
work of the station, and reprints of Bulletins lOS-174, iireviously noted. 

Twenty-seventh Annual Report of Vermont Station, 1914 {Vermont StO:. 
Bpt. 191Jf, pp. XIX~\-394, pis. 89, figs. 17). —^This contains data corresponding 
to the above for the fiscal j^ear ended June 30, 1014, including reprints of Bul¬ 
letins 175-183, previously noted. 

Report of the Western Washington Experiment Station, April 1, 1913, to 
December 31, 1914, W. A. Linklateb {Washington Sta., West. Wash. ^^ta. 
Mo. But, 2 {1915), No. 10, pp. SO, figs. 3). —^This contains the report of the 
superintendent of this substation for the period indicated, including a finan¬ 
cial statement and departmental reports. The experimental work recorded is 
for the cost part abstracted elsewhere in this issue. 

Monthly bulletin of the Western Washington Substation (Washington Sta,, 
West. Wash. Bta. Mo. Bui., 1 {1918), Nos. 3, pp. 16, figs. 7; 4, pp. 16, figs. 10; 
1 (1914)7 Nos. 5, pp. 16, figs. 5; 6, pp. 16, figs. 9; 7, pp. 16, figs. 4; 2 (1914), Nos. 
1, pp. 16, figs. 8; 2, pp. 16, figs. 4; 3, pp. 16, figs. 5; 4, pp. 7, fig. 1; 5, pp. 12, fig. 
■1; 6, pp. 16, figs. 5; 7, pp. 12, fig. 1; 8, irp. 12, fig. 1; 9, pp. 16, figs. 4; 2 (1015), 
No. 12, pp. 16, figs. 6; 3 (1915), No. 1, pp. 16, fig^. 5). —These numbers contain 
brief articles on the following subjects: 

Vol. 1, No. 3 .—The Balanced Ration, by H. L. Blanchard; Renewal of Old 
Orchards, by J. L. Stahl; Blossom End Rot of Tomatoes and Woolly Bear 
Caterpillars, by H. L. Rees; Feeding for Egg Production, by V. R. McBride; 
and Alfalfa in Western Washington and Sweet Clover, by B. Stookey. 

Vol. 1, No. ^'—Standard Varieties of Tree Fruits, by J. L, Stahl (see 
p. 44) ; Fire Blight of Pear and Apple, by H. L. Rees (see p. 53) ; The Growing 
of Succulent Feeds for Fall and Winter Use—I, Root Crops, by E. B. Stookey 
(see p. 34) ; Poultry Diseases, by V. R. McBride; and Homemade Cow Stall, by 
H. L. Biauehavd (see p. 90). 

Vol. 1, No. o.—Varieties of Strawberries and Raspberries, by J. L. Stahl (see 
p. 47) ; The Breeding Flock, by V. R. McBride; The Growing of Succulent Feeds 
for Fall and Winter Use—II, ]>y E. B. Stookey (see p. 34) ; and Potato Blight 
and Identification of Pliint Diseases, by H. L. Rees. 

FoL 1, No. 6. —Potato Growing in Western Washington, by J. L. Stahl (see 
p. 40) ; Means of Determining Soil Fertility, by E. B. Stookey; and Diseases of 
Potatoes, II, by H. L. Rees (see p. 52). 

Vol. 1, No. 7 .—What Dairy Farming Means, by H. L. Blanchard; Systems of 
Training Berry Canes, by J. L. Stahl (see p. 47) ; Drainage and Aeration, I, 
by E. B. Stookey; Mating and Line Breeding Poultry, by V. R. McBride (see 
p. 77) ; Selecting Eggs for Incubation, by V. R. McBride (see p. 77) ; Incubation, 
by V, R. McBride (see p.'77) ; and Diseases of Potatoes, III, by H. L, Rees 
(see p. 52). 

FoL 2, No. 1 .—^Tlie Dairyman’s Best Crop, by H. li. Blanchard; Soil Tillage, 
Part 2, by E, B. Stookey; Brooding Chicks, by V. R, McBride; Spraying Ma- 
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ciiinerr and Accessories, by J. L. Stalil; and Spraying for Orcbard Diseases 
and Insects, by H. L* Rees. 

YoL 2, Yo. 2. —Silos and Silage, by H. L. Blancliard (see p. 90) ; Hog Rals^ 
iiig on Partially Cleared Land, by W. A. Liiiklater; Eradication of Idee and 
iMites, by T. R. McBride; ami Feeding and Care of tlie Calf for tbe Dairy, ]')y 
H, L. Bluucliard. 

VoL 2, T^fX 3 .—Concerning Moles, by T. H. Scbeffer; Saving Hay Crops, by 
H. L. Blanchard (see p. 3S); Harvesting the Berry Crops, by J. L. Stahl (see 
p. 47) ; Capons and Caponizing, by V. R. McBride; and Notes on Plant Diseases, 
and Some Vegetable Insects, by H. L. Rees. 

T'oh 2, 2s 0 . 4-—The Peed Siii)ply in Dry Weather, and Grazing the Aftermath, 
by H. L, Blanchard; Summer Priming, by J. L. Stahl; Producing Marketable 
Eggs, by V, R. McBride; Notes on Tomato Diseases, by H. L. Rees; and Late 
Sown Feed Crops, by E. B. Stookey. 

Yol. 2, No. o .—^Agricultural Fairs; Fall Somng of Hay and Pasture Alix- 
ttires, by E. B. Stookey; Trap Nests and Their Use, by V. R. McBride (see 
p. 90) ; and Hill Selection as a Preventive of Certain Potato Diseases,- by 
PI. L. Rees. 

Vot. 2, No. 6 .—^Experimental Spraying for Blackberry xVnthracnose, by 11. L. 
Rees (see p. 54); Fail Sown Forage and Grain Crops, by E. B. Stookey; 
Late Summer Care of Poultry, by V. R. McBride; and Concerning Bee Culture, 
by J, W. Ware. 

Vol, 2, No. 7.—Liming the Soil, by B. B. Stookey; Fertilizer Tests with Red 
Raspberries, by J. L. Stahl (see p. 4S) ; Feeding Laying Hens, by V. R. McBride; 
and Keeiilng Out Fire Blight, Danger from Lead xlrsenate Poisoning, and Apple 
Amthraenose or Black Spot Canker, by H. L. Rees. 

YoL 2, No. S .—Son Fertility Problems, by E. B. Stookey (see p. 33); The 
Double Decked Hive to Control Increase, by L W. Ware; The Potato Crops, 
by J. L. Stahl; Potatoes as a Poultry Food, by V. R. McBride; Concerning 
Some Farming Failures, by H, L. Blanchard; and Poultry Diseases, by V. R, 
McBride. 

YoL 2, No. 9. —Factors Influencing the Quality of Milk for Condensing Ihir- 
poses, by W. A. Liiiklater (see p. 79) ; Poultiy House Construction, and The 
Colony Brooder, by T. R. McBride; The Succulent Feed Supply, by W. A. 
Liiiklater; Barnyard Manure is Worth Saving, by E. B. Stookey; What is the 
Foot-and-Moiith Disease, by W. Plisloi); and the Winter School. 

YoL 2y No. 12 .—^The Root Maggot Pest, by E. B. Stookey (see p. 02) ; Incu¬ 
bation, by Y. R. McBride; Spring and Summer Spraying for the Orchard, by 
H. L. Rees (see p, 47); and Rhubarb Culture, by J. L. Stahl (see p. 44). 

T'oL 3, No. 1 .—Dealing with the Mole, hy T. H. Scheffer; Farm Butter Making, 
by H. L. Blanchard; Brooding and Feeding Chicks, by Y. E-. McBride; The 
Drone Bee Nuisance, b^.^ J. YT Ware; Concerning Hog Raising, by W. A. Link- 
later ; and Control of Damping Oft Fungi, by H. L. Rees, 



NOTES. 


Colorado College and Station.—Mrs. Agnes M. Itiddle, of Denver, and H. D. 
I^aricer, of Greeley, liave been elected to tlie governing board, vice F. E. Brooks 
and William Harrison. 

A central lieatiug plant has been authorized under a state appropriation of 
$50,000 and construction will begin at once. 

Hawaiian Sugar Planters’ Station,—^W. K. McAilep lias been appointed assist¬ 
ant chemist. 

Illinois University and Station.—The legislature has appropriated ,$5,C!00,0CH> 
for the use of the institution for the current biennium. This is practically 
the full amount accumulated in the state treasury from the one mill tax voted 
four years ago for the support of the university. 

Hobert Stewart, professor of chemistry and chemist in the Utah College and 
Station, has been appointed associate professor of soil fertility and assistant 
chief ill soil fertility in the station beginning September 1. 

Oklahoma College and Station.—James W. Cantwell, superintendent of ^scilools 
at Fort Worth, Tex., has been appointed president of the college. Under a recent 
act of the legislature providing for the appointment of members of the Board 
of Agriculture by the governor, the following four new members have been 
designated, who by virtue of their position become members of the board of 
regents of the agricultural college: R. H. McTAsh, Ardmore; Joe Alexander, 
Moflltt; C. B. Campbell, Minco; and J. J. Savage, Hollis. 

Purdue Hniveristy.—The first rural minister’s conference was held at the 
university May 11-13, with an attendance of about 200 ministers and laymen. 

Iowa College and Station .—Science notes that J. B. Davidson, professor of 
agricultural engineering and chief engineer, has been appointed to the newly 
established professorship of agricultural engineering at the University of Cali¬ 
fornia, and among other duties is to develop at Davis a testing plant for the 
study of the efficiency of farm machinery. 

Maryland College.—Despite adverse weather conditions, the annual Farmers’ 
Day, May 29, attracted an attendance of over 1,000. The speaker of the day 
was Hon. Carl Trooman, Assistant Secretary of Agriculture, who spoke on The 
Kew Agriculture. Tie urged the fullest participation in tlie new system of 
demonstration work*^and the improvement of country life, not only along 
economic lines but also in the establishment of the cooperative spirit, the spirit 
of orgjmizatlon In every country neighborhood for the common good of all 
concerned. 

Nebraska Fniversity and Station.—The legislature has granted the funds 
necessax'y to duplicate those accruing under the Smith-I^ever Act and has 
authorized a one mill state tax for salaries and maliitenanee and a three-fourths 
mill tax for a building fund. xVpproximately $1,320,0(K) wili be available for 
land and buildings during the ensuing biennium. Flans have been completed for 
^the new dairy building and nearly completed for the Bessey Natural Science 
building. An agricultural engineering building and a horse barn are also 
contemplated. 

E. J. Pool has been appointed acting head of the department,of botany, X E. 
Weaver, formerly of the botanical department of the Washington" College, 
has been appointed assistant professor of botittiy,, and E. H. Hoppert assistant 
professor of horticulture in extension work, ' 
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Oregon College and Station.—N. M. Rutledge, secretary to tlie dean and 
director, lias a<*cei)ted u research fellowship at the LTnlversity of Wisconsin in 
coi>|Kn*ation wilii this Dejairtineut 

Weekly forecasts by the Weather Bureau.—system of special weekly weather 
forecasts during the crop season has recently been established by the Weather 
Bureau of this Department for the corn, wheat, and cotton growing regions. 
These forecasts are telegraphed every Tuesday to certain weather stations in 
each State and there printed and mailed to such weekly newspapers as express 
a desire to receive them. Arrangements are also made for telegraphic distribu¬ 
tion w'here desired. 

AgTiciiitural Education and Eesearch in Canada.—The Dominion of Canada 
has appropriated §3,308,000 for agriculture for the year 1915-16, §785,000 of 
wdiieh is for the maintenance of experiment farms, §550,000 for the develop-' 
meiit of the live-stock industry, §540,000 for the health of animals,’’ §280,000 
for exhibitions, §275,CKX) for the administration and enforcement of the meat 
and canned-foods act, and $200,000 for the encouragement of cold-storage ware¬ 
houses. 

The appropriation includes §150,000 for the development of the dairying in¬ 
dustries and the improvement in transportation, sale, and trade of food and 
other agricultural products, §140,000 to enforce the seed act, $113,000 for the 
Fruit Branch, §100,0<X) for the administration and enforcement of the destruc¬ 
tive insect and pest act, §25,000 for the administration and carrying out of the 
provisions of tlxe agricultural-instruction act, §25,000 for the National Biologi¬ 
cal Laboratory, §20,000 to assist in the maintenance of the International In¬ 
stitute of Agriculture, §20,000 for entomology, $15,000 for x>ublications, and 
§70,000 for exhibits, repairs, etc. A further $900,000 is allotted under the 
agricultural-instruction act. 

The new building at the Ontario Veterinary College is now in use. It is a 
five-story brick structure with 134-foot frontage and 900,000 cu. ft. capacity, 
and cost about §250,000. It contains several large laboratories, an assembly 
room seating 500, an infirmary for horses, offices, etc. 

At the Nova Scotia Agricultural College, a new science building 130 by 50 
feet, with laboratories for chemistry, soil physics, entomology, plant diseases, 
and home economies, an assembly hall seating 250, offices, classrooms, etc., is 
nearing completion. J. A. Sinclair has sifcceeded J. Staudish in the veterinary 
deiyartmeut, and 0. A, Good has been appointed assistant entomologist. 

F. L. Drayton has been appointed assistant botanist at the Canadian Experi¬ 
mental T’arms and George W, Muir assistant animal husbandman. 

In a one-acre turnip-growing contest in three counties of Nova, Scotia, par¬ 
ticipated in by 30 farm boys between the ages of 15 and 20 years, the yields 
of the first prize wdnners in Cumberland County were 1,296 bu., in Colclu^ster 
County 1.266 bu.,, and in Pietou County 1,245 bn. Four prizes of §75, §50, p>0, 
and $20 were given in each county. The average yield of field roots in Canada, 
according to the Canada Yearbook, is about 360 bu. ixer acre. 

Journal of the Association of Official Agricultural Chemists.—In accordance 
with the decision, of the association at its 1914 meeting, the Journal of the 
Assoekiiion' of C ‘ Agricultural Ckemi^^ts is to be established. This will 
be issued quarWvj^^piand will consist of the proceedings, official and provisional 
methods of analysis, and reports of investigations of value to food, drug, and 
feed control chemists wffiich are not ■■■available for publication elsewhere. The 
first iiiiiiiber is Expected to be ready for distribution in July and will contain 
the 1913 proceedings. 
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A year has passed since the cooperative agricultural extension act 
of May -Sj 1914, commonly Imown as the Smith-Lever Extension 
Act, went into effect: In that period much has been accomplished in 
creating or perfecting the administrative machinery for carrying on 
the extension work in agriculture and home economics in the De¬ 
partment and the several States. The general lines along which these 
extensive enterprises will be conducted have also been quite well 
determined. 

All the States have assented to the provisions of the Act either 
through their governors or their legislatures and the action of the 
governors has been ratified by all the legislatures which have been 
in regular session during the year. A single agricultural college in 
each State has been designated as the beneficiary of this Act, thus 
providing for a unified administration of the Act within the State. 
In several States where the college designated is not coeducational, a 
cooperative arrangement for the work in home economics has been 
made with the State college for women, and similarly in a few States 
having separate land-grant colleges for negroes a Cooperative ar¬ 
rangement has been made for extension work among people of that 
race. ■/, 

In all the States the colleges having charge of the work under 
the Smith-Lever Act have created extension divisions or services and 
have brought under these divisions all their extension work in 
agriculture and home economics whether carried on with Smith- 
Lever or other funds. In some States these divisions are not yet as 
clear-cut as is desirable, and in some cases old state laws or general 
administrative regulations of the institutions adopted years ago have 
thus far continued a confusing union of the extension organization 
with that of the experiment station. In thirty-two States a separate 
officer is in charge of the extension, work usually under the title of 
director, in thirteen States the extension director is also director of 
the experiment station or dean of the college of agriculture, and in 
three States there is still an acting director. In almost every State 
the' extension work' has already become such a large and varied 
enterprise that a separate officer in active charge of its operations 
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and devoting his entire time to this work is essential to its highest 
efficiency. 

In twenty States the farmers’ institutes are still carried on by 
the State Department of Agriculture, though in a number of States 
there is a movement for their transfer to the agricultural college and 
this has taken place in South Dakota. In practically all the States 
where the institutes have a separate organization there is some kind 
of a cooperation with the agricultural college in this work. "Wliere the 
institutes are under the direction of the college they are undergoing 
more or le>ss reorganization with a view to making them more 
definitely demonstrational and educationah 

The plans for the unifying of the management of the agricultural 
extension enterprises Avithin the States were met by the Secretary of 
Agriculture, in the first place, by the creation of a States Eolations 
Committee, for the general supervision of all the extension enter¬ 
prises of the department bureaus and of the cooperative arrange¬ 
ments with the State institutions involving the use of Smith-Lever or 
department funds for demonstrations or other forms of extension 
work. Tliis committee has now been succeeded by a permanent 
States Eelations Semuce, created by Congress in accordance Avith the 
Secretary’s recommendations, Avhich, beginning with July 1, 1915, 
will have among its functions the duties previously performed by 
the States Eelations Committee. 

All the State agricultural colleges receiving the benefits of the 
Smith-LeA^er Act have entered into cooperative relations with the 
Department, and in forty-six States these institutions and the Depart¬ 
ment are conducting all their extension Avork in agriculture and home' 
economics under the terms of a general Memorandum of Under¬ 
standing,” AAdiich is used as the basis for a great variety of coopera¬ 
tive project agreements. 

There has been remarkable unanimity in the acceptance by the 
States of one of the fundamental features of the extension enterprises 
Avhich was deA^eloped by the Department with funds wholly under its 
control prior to the passage of the Smith-Lever Act. The experience 
of the past 12 years has fully demonstrated the value of the county 
agricultural agent as a means of bringing to our agricultural people 
on their farms and in their homes the results of practical experience 
and ^scientific research in agriculture and home economics and secur¬ 
ing the practical application "of these results through demonstrations 
and otherwuse, ■ There is therefore general agreement that nothing 
is more important in the development of extension features under 
the new conditions arising from the Smith-Lever Act than the estab- 
, lishment in each county of permanent headquarters for extension 
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workj in charge of a competent county agent, who shall act as the 
joint representative of the local community, the State through its 
agricultural college, and the Nation through its Department of 
Agriculture. It is believed that in this way the need of the agricuh 
tural people in their several communities can be best determined, and 
whatever help the State and the Nation can give them in their agri¬ 
cultural and home problems can be most speedilj?' and effectively 
brought to them. A large share of the department extension funds, 
much money derived from State, county, and local sources, and a 
considerable portion of the Smith-Lever fund have therefore been 
devoted to the maintenance and extension of the county agent s^^stem. 
There are now over 1,000 counties in the forty-eight States which 
have county agents. 

On the whole these agents have been very successful in winning the 
support and confidence of the farming people and the tangible results 
of their work are very encouraging. The personality of the agent is, 
of course, a very large factor in determining the measure of his 
success. His understanding of the real problems of the region in 
which he is working, his sympathy with rural people, and his ability 
to meet them on their own ground and actually to convey to them im¬ 
portant practical instruction and information in a convincing way 
are among the essentials. Wlien to these qualifications are added 
studious inclinations and habits, the possession of accurate and up-to- 
date knowledge of the practice and science of agriculture and busi¬ 
ness ability of high order w^e have a very able and useful man whose 
services will mean much for the agricultural and social advancement 
of his county. 

Considering the limited number of agiicultural college graduates 
and the numerous avenues for congenial work which are opening 
up to them it is not surprising that up to the present time it has not 
been practicable to obtain a suflo^cient number of such graduates with 
the practical experience and other qualifications required for the 
position of county agent. There will be a steady demand for men 
of thorough training, combined with satisfactory practical experi¬ 
ence, to fill these positions. The colleges have therefore a. special 
duty to train the future extension workers and it is encouraging to 
notice that they are beginning to feel their responsibility in this 
direction. 

Inasmuch as it is impracticable for the county agent to deal 
alto^ther with individual farmers, the problem of the organization 
of groups of farm people thi’ough whom they may work is assum¬ 
ing' great importance. Two' general types of such organizations are 
now being utilized. County organizations, often called farm 
bureaus, are being formed which are expected to fake the initiative 
in securing county or local financial support for the county agent, 
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take part in the selection and appointment of the agent^ and stand 
behind him in his'.<i.;fforts to advance the agricultural interests of the 
comity. Many of these organizations include business and pro¬ 
fessional men, as well as farmers, and their complex organization 
has given rise to special problems. It is, however, now very apparent 
that ivliile the cordial S3nnpatliy and support of all classes of our 
people in. the movement for the improvement of agricultural con¬ 
ditions is very much to be desired, the farming people themselves 
should control and in the end determine the character and work of 
the organizations on which the extension system must depend for 
its local support. 

Another type of local organization being tested in various places 
is the small community club. Where a considerable number of these 
clubs exist in a county tliej^ arc often confederated to form -some 
kind of a county organization. The exact relations of organizations 
of either,type to the extension system, the breadth and variety of 
their functions relating to extension work or other enterprises, and 
the most effective forms for their oi'ganization are as yet largely 
undetermined and they must still be considered as in the experi¬ 
mental stage. 

Another important line of extension work which lias been de¬ 
veloped in. a large way by the Department and the agricultural col¬ 
leges prior to the passage of the Smith-Lever Act and which has 
been carried over into their new extension organizations is the boys’ 
and girls’ club work. In the Southern States this enterprise is 
organically associated wdth the county agent work, but in the other 
States has a more separate organization. Through the club work 
the extension agencies are brought into close touch with the State 
and local officers and teachers, who largely cooperate in the forma¬ 
tion and management of the clubs. This has raised ro,any interesting 
questions regarding the relations which the club work might or should 
sustain with the regular school instruction in agriculture and home 
economics. For example, is it jiracticable and, desirable to consider 
the club work as in the nature of a home project for the pupils and 
to give school credit for This work? Undoubtedly such questions 
will require much consideration by the extension officers in the 
future. 

For many years the agricultural colleges have done a large amount 
of extension -work through the members of their faculties and experi¬ 
ment station staffs. At first this was purely incidental to their regu¬ 
lar duties, but as the demand for extension work has grown a some¬ 
what definite and, in many cases, a large share of the' time of 
specialists in various branches of agriculture and home economics 
\,has been devoted to this work.More recently Jii some institutions 
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certain officers have been set apart wholly for this service* With 
the coming of larger funds for extension work nnder the Smith- 
Lever Actj iniich attention is being given to the enlarging and 
strengthening of the force of extension specialists in practically all 
the States. 

These officers are expected to supplement the work of the county 
agents by giving them advice and assistance in connection with 
special problems wliich arise in the counties, to carry on short prac¬ 
tical courses of instruction, often called movable schools, in various 
parts of the State, to conduct demonstrations along special lines, to 
prepare extension publications, to address meetings of farmers, to 
answer the inquiries of comity agents or farmers on a great variety 
of subjects, etc. In general, they are to gather up the available 
knowledge in their several si)ecialties, and especially the knowledge 
obtained by the state experiment stations which bears directly on 
the farmers’ problems within the State, to put this knowledge in 
effective form for delivery to the farming people, and to carry it to 
them directly or through the county agents by word of mouth, 
demonstrations, or publications. 

The organization of such a force on a large scale is giving the 
administration officers of the colleges much trouble and perplexity. 
The determination of the status of the extension specialists as mem¬ 
bers of the college faculties and their relations to the teaching force 
and the station staffs is by no means an easy or simple matter. The 
question as to hoov far the extension specialists should devote all 
their time to extension work or should combine such work with 
teaching or research is a very complicated one. Obviously there is 
great clanger that persons employed on the extension staff will waste 
much time and energy in traveling about on indefinite errands, will 
do too iiiuch offhand talking or writing, will be content to be super¬ 
ficial students of their subjects, will not give sufficient attention to 
the planning and conducting of worth-while demonstrations, will 
make their teaching too theoretical or sensational, etc. 

The standardization of the work of extension si)fecialists hasf^ 
hardly begun. The colleges are practically compelled to increase 
thffir numbers rapidly by the appointment of the best available per- 
somiel. They must not, however, neglect to establish some reason¬ 
able system for scrutinizing the work of these officers with a view to 
determining its real value as measured by its practical results. It is 
believed that such specialists should be called upon from time to time 
to outline their work quite definitely in project statements to be re¬ 
viewed and approved by the extension director. They should be 
encouraged to restrict their j)rincipal endeavors in any one year to 
a few well-chosen and stiictly limited subjects and should be made 
to feel that their success will be measured largely, by their ability to 
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secure definite results along these lines. Many of the projects for 
specialists thus far sjibmitted to the Department under the Smith- 
Lever Act are far too general and do not reveal any thorough study 
of what is actually needed or feasible. This is undoubtedly due in 
part to the rush of work imposed on tlie extension officerS'rdiiring the 
past year, and it null be expected that thex’e will be definite improve- 
nient along this lino in the near future. 

The difliculties of the colleges in the proper development of their 
extension staffs and enterprises are greatly enhanced by the extrava¬ 
gant expectations regarding the immediate effect of this work on our 
agricultural advancement entertained by the public, partly as a re¬ 
sult of enthusiastic propaganda conducted by various agencies. Agri¬ 
cultural advancement over large areas and among farming people of 
very diverse elements is necessarily a slow process. Superficial re¬ 
sults, often very beneficial as far as they go, can be obtained,it maybe, 
in a comparatively short time. Propagandas wisely ixlanned may be 
useful but they will fail of permanent success unless they are fol¬ 
lowed up by patient and continuous education. 

The Smith-Lever Act has provided the means for a permanent sys¬ 
tem of popular practical education in agriculture and home eco¬ 
nomics, so organized as to preserve the autonomy of our state agii- 
cultural institutions, to encourage and develop local initiative and 
self help, and at the same time to bring to the support of the state 
institutions and local organizations the National Department of 
Agriculture with its broad outlook on our agricultural problems and 
its force of scientists and experts who have specialized in various 
lines or have had wide opportunities for study and observation in 
certain directions. The most encouraging thing about the exten¬ 
sion development in the United States during the past year has been 
the formation on a grand scale of a cooperative system involving 
national, state, and local organizations and the general good will and 
cordiality which has marked the mlations of these agencies in the 
inauguration of this system. A few of the major features of this vast 
enterprise and some of the outstanding administrative problems with 
which it. will have to deal have been briefly touched upon in this 
article. It is obviously impracticable in so short a space to give an 
adequate idea of the immense range and great intricacy of a work 
which will ultimately touch every phase of the industrial, home, and 
community life of our agricultural people. 
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AGRICULTUEAL CHEMISTEY—AGEOTECHITY. 

Organic constitneiits of Pacific coast kelps, D. 11. Hoagland (17. S, DepL 
Agr., Jour. Agn Research, 4 (1915), No. 1, pp. 89-58). —The object of this work 
was to study the organic constituents of California kelps. The following species 
were examined: MacroC'gstis pgrifera, Nereocystis luetlceana, Pelagophycus 
porra, Egregia Imvigata, E. memiesii, Laminaria andersonii, and Iridwa sp. 

Qualitatiye examination showed the presence in the kelps of complex com¬ 
pounds in a highly colloidal state, hut starch and reducing sugars were absent. 
In all cases a furfnrol test was obtained and some samples gave the galactan 
test, i. e., for mucic acid, after oxidation with nitric acid. 

The average results of quantitative analyses of kelps are given in the fol¬ 
lowing table: 


Average composition of the organic matter of Pacific coast help, calculated on 

•whole plant. 


ICind of kelp used. 

Number of samples ana¬ 
lyzed. 

Moisture. 

Percentage composition calculated to a water-free basis. 

Total salts. 

Total organic mat¬ 
ter. 

Protein (6.25). 

1 

1 

5 

Crude fiber. 

1 

^ 1 

Pi 

Water soluble al¬ 
cohol precipitate. 

Sodium carbonate 
fraction (algin). 

l\{acrocysUs pyrifcra, harvestable 


IPcr ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct 

portion, San Diego... -., 

8 

86.3 

, 38.2 

61.7 

7.4 

0.34 

7.2 

7.7 

6.6 

18.7 

if. pyrifera, harvesteble portion, 











Pacific Grove. 

4 

87.7 

42.9 

56.9 

13.4 

; .40 

7.6 

6.3 

8,7 

14.4 

M. pyrifera, nonharvestable por¬ 











tion, San Diego.. 

8 

87.7 

42.0 

57.8 

10.8 

.44 

7.2 

8.0 

8.8 

17.5 

Nmocmtis luetkmm, entire plant, 











Pacific Grove. 

4 

91.7 

54.5 

45.1 

10.8 

1.06 

5.1 

6.4 

8.6 

14.1 

Pehyophycm porra, entire plant, ' 
San Diego. 

2 

89.7 

52.7 

47.7 

7.5 

.27 

6.2 

8.4 

5.8 

16.1 

Egregia Is&vigata, entire plant, 











San Diego. 

2 ^ 

83.7 

35.5 

64.5 

11.6 

.88 

9.0 

9.8 

9.1 

18,7 

E. immmii, entire plant, Pacific 











Grove—.. 

3 

83.6 

33.4 

66.3 

17.2 

.67 

8.7 

9.0 

5,5 

mi 

Laminaria andersonii, entire plant 

1 

78.5 

26.5 

73.5 

15.0 

.65 

10.4 

10.0 

1,7 

22,8 

Iridm sp., entire plant... 

1 

80.1 

31,4 

68. S 

17.0 

.44 

10.5 

.9 

1.3 

1.0 


Much of the nitrogen present in kelp is in the nonprotein state. Extractions 
indicated that one-fifth to one-third was soluble in cold water, which about 
coiTesponds to the figures obtained for nonprotein nitrogen. The water ex¬ 
tracts from a n.uinber of samples of ground k'elp 'were analyzed for, acid amid 
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and aramonla nitrogen. “ Protein nitrogen was precipttateci by means of phos- 
.pliotungstic acid, the filtrate boiled in an 8 per cent solution of liydrocbioric 
acid and distilled in tbe presence of an excess of magnesium oxkl In all cases 
the amount of nitrogen so estimated was insignificant.” 

The most important carbohydrate constituent of keli) is algiii, obtained by 
digesting cold for 24 hours with a 2 per cent sodium carbonate solution mid 
precipitating from the filtered extract with dilute liydroclilorie acid. The 
percentage of algin obtained imried from T4 to 24 per cent when calculated on 
a dry basis. An exception wnas IHtlwa spp., which only showed 1 per cent of 
the complex. The coiipiosition of a inirified, bleached with 'sulphurous acid, 
and dried sample of algin was as follows: Nitrogen, 0.3 per cent; ash, 2.2 per 
cent; furfurol calculated to pentosans, 38.6 per cent; and material insoluble 
after treatment with concentrated nitric acid (cellulose derivative) 24.5 per 
cent. Algin is regarded as a very complex resistant compound (or mixture of 
compounds) of the pentosan ty])e, with cellulose possibly malviiig up a part 
of the complex. It has weakly acid properties, forming soluble compounds 
with the alkali metals. The properties of soluble and insoluble alginates are 
described. 

The carbohydrates in kelp precipitable by alcohol were smaller in quantity 
than algin, and in If. pyrifera the stems showed uniformly higher percentages 
than the leaves. The dried substance contained 1.2 per cent of nitrogen and 
yielded furfurol, corresponding to 13.2 per cent of pentosan. No color test 
was given with iodin and no. reduction with Fehling’s solution. The moist 
precipitate when boiled several hours with a 2 per cent solution of sulphuric 
acid reduces alkaline copper solution considerably. Upon drying, the precipi¬ 
tate became very resistant to solution and to hydrolysis. A composite sample 
of fiber, obtained as in the crude fiber method, was treated by the chlorination 
method of Cross and Bevan (E. S. R., 2S, p. 805) and showed that approxi¬ 
mately one-half of the crude fiber, or calculated on the whole dry plant, 3 to 4 
per cent was composed of pure cellulose. 

Dried kelp when treated with 2 per cent sulphuric acid was very resistant to 
hydrolysis and yielded copper-reducing substances only with difficulty. Kelp 
was found to contain a considerable portion of water-insolu])le snlpluir, which 
is regarded as organic sulphur. The leaves contained uniformly more sulphur 
than the stems. Volatile sulphur compounds could not be noted. The iodin 
of dried kelp was found almost entirely soluble in cold water or in 00 ])er cent 
alcohol 

Although Pacific coast kelps contain an appreciable amount of nitrogen, It 
is doubtful whether they can be considered an important feeding stuff. Al¬ 
though the percentage of acid amid nitrogen is apparetitly very small, it is,' 
necessary to prove that the remainder of the soluble nitrogen is present in the 
form of suitably proportioned amino acids before a liigh nutritive value can be 
assigned to the material. “Furthermore, the nitrogenous compounds would 
undoubtedly be rendered less available because of the admixture of large 
percentages of highly resistant polysaccharids,” Another factor wiilch miist 
he taken into consideration is that cows will not eat the leached or iinleached 
fresh kelp unless it is well mixed with other feed. “In order to ascertain 
whether kelp might be preseiwed in the fresh state as a sort of silage, a sample 
of V. Imtlccana was packed in an air-tight, container and stored for three ^ 
months. At the end of this iieriod there was no indication of piiti^efaction. 
The acidity had increased slightly, the fimil percentage being 0,18 as, lactic acid. 
The sample had become soft and ‘crumblj^’ hut there was no formation of 
reducing substances or marked increase in soluble material.” 
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The so-called algin might be employed as a size for paper and fabrics, but 
whether it is economically feasible is questionable. Its physical properties 
are not well adapted for clarifying wines. As leached kelp only has a small 
amoniit of cellulose its use for paper making is questionable, especially in view 
of the fact that redwood wastes and other wastes of much greater possibilities 
are still to be utilized. 

Destructive distillation of kelp side by side wdth Douglas fir shavings and 
oak sawdust showed “ that the distillates from the kelp, judged by their content 
of acetic acid and alcohol, had a value of only one-fifth to one-tenth that of 
the oak and fir distillates, a value so slight as to preclude any profitable re¬ 
covery of the x>rodiicts. The yields for oak and fir approximate those obtained 
in larger exi>eriments on similar materials, and it is very probable, therefore, 
that the general comparisons wnth kelp would hold even in distillations on a 
commercial scale. The distillates obtained from the kelp were watery in 
appearance and had a very slightly acid reaction to litmus, although they 
contained considerable amounts of basic substances. By the Kjeldahl method 
3.2 gm. of nitrogen was found in the total distillate from 1 kg. of dried kelp. 
The tar oils obtained with the distillate floated on the surface, having a 
specific gravity of 0.9S4. Their percentage varies from 4 to 7 on the basis 
of the dry kelp. The gases evolved from the kelp differ from those of the oak 
and fir in not being combustible during any of the earlier stages of distilla¬ 
tion. The charcoal residue in the retort was soft and of dull-gray color. 
Leaching exijeriments indicated that most of the potash may be recovered 
from the char as a high-grade product” 

A bibliography of cited literature is appended. 

^ The theoiy of alkalinietrical and acidimetrical titrations, N. Bjeerxtm 
(Samwil Chem. u, Ghem. Tech. Yortmge, PP- 

IT ).—This book contains material given in a course of lectures at the Dni- 
versity of Copenhagen in the spring of 1913. The book is divided into three 
sections. The first part deals with the present views regarding acid and basic 
reaction, the strength of acids and bases, and the hydrolysis of salts. The 
' second part considers the law of indicators with special regard to volumetric 
analysis. The third part deals with the principles of titration. 

A comparison of the Gunning-copper method with the Kjeldahl-Gunning- 
Amold method for the determination of nitrogen, 0. F. Jensen (Jour. In4us. 
ami Bngin. Chem., 7 (1915). Ao. i, pp. S8, 39). — A quantitative yield of ammonia 
was obtained more quickly in dried blood by the Kjeklahl-Gunning-Arnolcl. 

* method than with the Gunning-copper method. In the case of other substances 
. studied, which included bone meal, casein, egg albumen (dried), fish scrap, 
animal tankage, beef scrap, cavStor-bean pomace, cotton-seed meal, etc., a diges¬ 
tion of one and a half hours was equally efficacious for either of the methods. 

The Gunning-copper method possesses advantages in manipulation which makes 
it preferable to the Kjeldahl-Gunning-Arnold method, especially where a large 
number of determinations are to be made.” 

Cleaning soils for microscopic examination, W. H. Fet and J. A. CnLLEN 
(Jouri'lTndus. and Bngin. Chern., 7 (1915)y No. 1, pp, 40f For cleaning 

soils l#r microscopical mineral work a 10 per cent solution of oxalic acid is 
recommended, *'In about 30 minutes it removes the iron stains satisfactorily. 
Tests hpon various soil minerals showed that, with' the exception of apatite, it 
did not affect them appreciably; and in the case of apatite, although there iS' 
; ^ undoubtedly some, effect^^ it leaves that mineral in a determinable state* Of 
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course, in any case cal cite would be removed—a fact wiiicli rentiers very diffi¬ 
cult tlie determination of small quantities of this mineral in discolored soils.’” 

Tile strengtli of nitric acid, period of extraction, and ignition as aifecting* 
tlie gravimetric determination of pbospboric acid in soils, 0. L. Buaukb 
{Jom\ luflm, cmcl Bngm, Chem,, 6 (1014), A'O. 12, pp. 1004, 1005). —‘‘Acid 
weaker than 1 IN' to 2 HNOs will not extract all the soluble phosphoric acid 
from a soil. It is needless to extract with the acid for a longer X)eriocl than 
two hours on the steam bath. Ignition decreases the HNO^-soloble phosphoric 
acid in the soils.’" 

The estimation of citric acid^solnble phosx3liorie acid in Thomas slag 
powder, Xeubatjeh (Landw. Vers. Btat,, 85 (1014), Ao. 2-5, pp. 238-247).—X 
report by the referee of cooperative work done with the methods for deter¬ 
mining citric aeid-soluhle phosphoric acid given to the Association of Agri¬ 
cultural Experiment Stations of Germany. The methods best suited for the 
purpose, according to the referee, are the iron citrate method (B. S. Id, 29, 
pp. 409, 410) and the Eorenz method (E. S. R., 13, p. 14; 31, p. 112). Preference 
is'given to the latter method. D-iscussions of the report by members of the 
Association are included. 

Estimation of water-soluble phosphoric acid in superphosphate mixtures, 
Keijbatteb (Land'W, Vers. Stat., 85 (1914), SS, pp. 24S, 249). —^The author 
believes that better results are obtainable if the flask containing the sample 
is filled up to the mark before rotation. This confirms the opinion of Pihs 
(E. S. R., 30, p. S09). 

About the titrametric estimation of cyanamid, G. Gbube and J. KeAger 
(Ztschr. Angew. fJJiem,, 27 (1914), AB. 40, Aufsati^teU, pp. S26, S27; u-hs. in 
Ohem. Ztg,, SS (I9J.4), Xo. 114 - 110 , Repcrt., p. 488 ). —^The authors conclude 
that the Kappeii method (E. 8. K.. 21, p. 419) and the Caro method (E. S. B., 
25, p. 24) will yield identical results, provided the precipitation is done with 
silver nitrate in a slightly acid (acetic) solution of the eyaharnid and the 
soiution is subsequently made slightly alkaline with a^minonia. A large excess 
of dmnioiiiaeal salt or free ammonia must not be present. 

Examination, sampling, and, guaranty of fertilizing lime, A^eubattke 
(Bpiduy. Vers. St at., So (1914), Xo. S-5, pp. 228-228). —^In cooperative work 
und^ the auspices of the German Association of Agricultural Experiment Bta- 
tioiis Vbs limes were studied by the Taeke sulphuric acid titration (oflidal) 
method^, the Forster hydrochloric acid titration method, and the Freseniiis 
method.^^ 

The figures obtained by the Fresenius method w^'ere much more uniform 
than those given by the Tacke method and the operation is more simple 'than 
the la'tter method. Both methods, however, can be used only for comparatively 
pure limes. The method of sampling in use by the association is deemed 
inadequate. 

Blood charcoal as a purifying agent for arsenic solutions previous to titra¬ 
tion, It M. Ghapix (Jour. Indus, and Bngin. Ghem., 6 (1914), Xo. 12, pp. 1002, 
1002). —In assaying arsenical dipping fluids, of which an important ingredient 
is an alkaline arsenite, it often becomes necessary to remove organic material 
which interferes ivith the titration hy iodin. Organic matter, when present, 
may absorb iodin and thus render ,the end points inaccurate and fugitive, and 
It furthermore imparts color to the solution. Purified kaolin or infusorial 
■ earth only obviates the disturbing factor moderately, but in blood charcoal a 

'Quantitative Chemical Analysis, by K. E. Fresenius, trans. by A. I. Cohn, 1904, Voh 2, 
334, 335. 
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substance was found wlilch, wlien used in small amounts and witli brief diges¬ 
tion produced filtrates wherein the end point came out sharply and perma¬ 
nently. Blood charcoal, though slightly absorbing ax'senie acid from acid 
solution, will again release it quantltatlYely, but more or less oxidized to 
arsenic acid. When the charcoal is washed this finding may be of considerable 
value in the determination of both arsenious and arsenic acid in a variety of 
substances. A test was made of its decolorizing power on a sample of London 
purple with good results. 

See also a previous note (B. S. B., 31, p. 115). 

A substitute for potassinin permanganate to liberate formaldeliyde gas 
from a water soliitiony S. G. Dixoiv {Jour. Aimer. Med. jlssoe., 64 (1615), No, 
5, p. 4-5,9).—The formaldehyde solntlon shipped in combination with sulphuric 
acid when exposed to extremely low temperatures in winter -was not found 
sufficiently stable for northeim climates. By adding li fluid oz. of glycerin 
to the formula a solution was obtained which is moderately stable at low 
tempeimtnre and will withstand polymerization. The following formula is 
now used: Sodium dichromate, 10 oz. avoirdupois; saturated solution of 
formaldehyde gas, 1 pint; sulphuric acid, commercial, 11 fluid oz.; glycerin, 
li fluid oz.’’ 

It was also found that when the acidulated solution became cloudy on ac¬ 
count of low temperatnx’es it could be made clear and potent by gently warxii- 
ing it for a long period of time. 

See also a previous note (B. S. R., 33, p. 12). 

An improved method for the estimation of inorganic phosphoric acid in 
certain tissues and food pi^odncts, B. M. CHxiPiN and W. 0. Powiciv (Jour. 
Biot Gliem., 20 (JO 15), No. 2, pp, 07-114), —The method, which was designed 
for and effectively used in the determination of Inorganic phosphorus in eggs 
and in meats, is said to possess a sufficient number of advantages to make it 
superior to the methods of Emmett and Grindlcy (E. S. R., 17, p. SS7), Sieg¬ 
fried, and SingewaId (E. S. R., 17, p. 635), and Forbes et al. (E, S. R., 23, 
p. 303). “The Emmett and Giindley method falls short by the use of a 
neutral solvent and of heat; the Siegfried and Singewald method, by failure 
to remove the protective colloids, by exposui*e of the organic phosphorus? to the 
action of the phosphate precipitant, and by the long duration of tlie^Jtiitial 
filtration; and the Forbes method, by the use of heat and the necessity for a 
double filtration. Finally, Collison’s modification of the Forbes method of 
extraction is opeix to the criticism that the ixroteid supei’ficially coagulated by 
the strong alcohol interferes with the further penetration of the tissue by the 
solvent.” 

In the motliod proposed picric acid solution containing a small amount of 
hydrochloric acid is used for extracting the phosphorus, “The extraction Is 
complete; bacterial action is prevented, and the proteids are effectiixilly coagu¬ 
lated by the reagent, while the danger of chemical or enzymatic changes is 
minimized by the low temperature and the rapidity of the extraction. The 
extract US' exisily filtered and, is practically free from organically combined 
phosphorus, while by the use of an aliquot of the filtrate for further work, a 
tedious washing of the pi’ecipitate is avoided.” 

In, the-method an initial precipitation is made with magnesia mixture and 
the,final i>recipitation by means of an ammonium molybdate. The phosphoric 
acid is fiixally estimated gravimetrically by weighing the ammonium phospho- 
molybdate by the Eorenz method (E. 'S. R., 13, p. 14) as modified by Neubauer 
and Lticker (E. S. R., 27, p. 503). Several modifications of the method are 
also presented. 
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“By iiieans of this -niethod a progressive increase in the ratio of the in¬ 
organic to the total phosphorus in eggs has been found, which increase corre¬ 
sponds to the increased deterioration'of the eggs as judged by x>hysical means.” 
The data on eggs show the total and inorganic phosphorus content. 

Methods adapted for the determination of decomposition in eggs and in 
other protein food products, H. W. Houghton and. F. C. Webeb {AM, in 
Biocliem, But, 3 (1914), Ho, 11-12, p. U7 ).—“The methods that are most 
apiillcahle for the determination of decomposition are the Folin titration and 
Xesslerization methods for free ammonia, Klein’s modification of Van Sly he’s 
method for amino nitrogen, and the Folin-Wentworth method for acidity of 
fat. 

“ Calculating the results on liquid eggs to a moisture-fat free basis, the fol¬ 
lowing amounts of ammonia nitrogen in milligrams per 100 gm. of material 
were obtained: By the Folin titration method—seconds, 11.4; spots, 14.1; light 
rots, 1T.3; rots, 20.2; black rots, 169.6. By the Folin Nesslermation method— 
seconds, 12.4; spots, 20; light rots, 21.5; rots, 29.9; black rots, 148.6. The 
amino nitrogen determination is of service in detecting liquid and dry blood 
rings, spots, and light rots. Increase in the acidity of the fat indicates spots 
and wmrse grades of eggs. 

“ The ammonia methods applied to herring give results indicating decomposi¬ 
tion of the fish after standing 24 hours at <about 70° F. Applied to clams, an 
appreciable increase in the ammonia is shown after keeping two days at a 
temperature of 60 to 65°.” 

The relation between the specific gravity and the percentage of fat and 
total solids in cows’ milk, W. Fleischmann {Jour, Landw., 62 {1914), Ho, 2, 
pp. 159-172).—X review and discussion of practically all of the more Important 
methods for estimating the total solids of milk, etc. A formula is given which 
yields approximate results under practical conditions. 

Morres’ alizarol test for testing the keeping quality of milk, A. Devakda 
and A. Weigh {Arch. Chcm. u. Mikros., 6 {1913), Ab. 4^ PP- 207-212; uM. in 
Chem. Zfg,, 37 {1913), Ho. 128, Bepert., p. 586 ).—The combined alizarol test 
(E. S. H., 22, p. 515) Is a color test combined with the alcohol test which w^Hl 
empirically determine the degree of acidity of milk with an accuracy of 1 per 
cent The chief advantage of this test lies in the fact that the alcohol and 
acidity test can he conducted at one time and can be used by the milk inspec¬ 
tor with satisfactory results. Alkaline decomposition products when present 
vitiate the results. 

What value has the alizarol test for the examination of milk as a control 
of the milk supply? A, Bevaeda {Osterr. MolJc, Ztg., 21 {1914), No, 2, pp. 
17-19 ),—^A detailed criticism of the Morres alizarol test. 

With this test It is not possible to determine whether a pure culture has 
caused coagulation or W'hether it has been due to a number of organisms. The 
alcohol test is satisfactory ^for judging the quality of milk in market control. 
It is possible to determine'approximately the degree of pure lactic acidity of 
the milk with the alizarol method, but the diagnostic value is thereby limited 
to the empirical testing of milk, esiiecially as to its value for cheese making. 
This use was suggested by Fugling in 1882. 

The alcohol and alizarol tests, W. Mobbbs (Milelm, ZentU, 4$' (1914), Ho. 
8, pp. 208-211 ).—The alizarol test is said to be more valuable for testing milk 
than the alcohol test alone. Bugling’s test with alizarin is only a qualitative 
procedure, ivhlle the alizarol test is qualitative and quantitative. It will indi¬ 
cate both the nature and the degree of decomposition, and in this it displaces 
titration of acidity with alkali as well as the alcohol test Judging a milk m 
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tie basis o'f tbe consistency of tbe coagnlnm obtained with tbe alcobol test 
alone is deemed uncertain. A method for proving tbe value of tbe ali^iarol test 
is inclncled in tbe article. 

Titration of milk .with alcobol of various concentrations, F. Lohkis (MolJc, 
Ztff. IffiMesheim}, 28 (1914), ^o, 9, pp. 153~-155 ).—^Tbe alcobol test bas been 
modified as follows: 

Two cc. of tbe milk under examination is placed in a beaker and titrated with 
SO per cent alcobol until tbe appearance of coagulation, tbe number of cubic 
centimeters of alcobol required indicating tbe alcobol number of tbe milk. Tbe 
coagulating point of milks wbieb require more than 6 cc. of alcobol is bard to 
determine. Tbe test is said to be an index to tbe number of bacteria present 
in the milk, a milk wntb a low germ content requiring more than 4 cc. of alcobol, 
"While that of a meiiium micro-organism content requires from 2 to* 4 cc., and 
Mgb germ contents less than 2 cc. 

Tbe alcobol test in relation to milk, S. H. Ayees and W. T, Johnson, Jr. 
'(Z7. Dept Agr. But 202 (1915), pp, 35, figs, 4 ).—Tbe purpose of this work 
"was to determine tbe practical value of tbe alcobol test for tbe quality of 
milk, and incidentally to determine some of tbe causes for tbe coagulation of 
milk by alcohol. 

Fresh milk from a single healthy cow in tbe middle of tbe period of lacta¬ 
tion was found to give occasionally a positive alcobol test with an equal 
volume of 68 or 70 per cent alcohol. Colostrum gives a positive reaction, and 
tbe same is true, usually, of “old” milk (milk from a cow In tbe last of its 
lactation period). Normal milk when mixed with colostrum milk did not show 
positive with the 68 per cent alcobol test until tbe amount of colostrum milk 
reached 80 to 90 per cent. “ When To per cent alcobol wms used tbe test was 
positive with as low as 25 per cent of colostrum milk, but wdien colostrum milk 
from another cow was used a mixture of 80 per cent was required to give a 
positive reaction with 75 per cent alcobol. It seems evident from these results 
that tbe mixing of colostrum and normal milk "would not cause a positive alcohol 
test unless a very large percentage of tbe milk were colostrum milk.” 

As a result of reviewing tbe literature on tbe behavior of tbe alcobol test 
with market milk, it was evident that tbe acidity plays a part in tbe alcobol 
test In tbe present investigation it was found that if tbe acidity was raised 
by tbe addition of l cc. of deciuormal lactic-acid solution, a medium-sized flake 
coagiiluui with 75 and 68 per cent alcohol could be obtained. “ Since an in¬ 
crease in acidity "will cause a positive alcobol test, It is evident that tbe growth 
of acid-forming bacteria in milk "will cause a positive test. 

“Ill order to determine the relation between tbe number of acid-forming 
bacteria, the acidity, and tbe alcohol test, two experiments were performed, 
using a pure culture of a lactic-acid-producing organism.” In one of tbe sam¬ 
ples of milk tbe alcobol test wms negative 7 hours after incubation, but in tbe 
second sample, where a larger i^ortion of bacterial culture was used for the 
inoculation (at the beginning of tbe incubation 480,000 bacteiia w’-ere present)^ 
tbe alcobol test with 75 per cent alcobol was positive on tbe fifth day, when 
tbe number of bacteria reached over 16,000,000. On the sixth day 68 per cent 
alcobol gave a positive test and tbe number of bacteria was 61,400,000. 

Since the acidity of milk is due partly to phosphates, the effect of sodium 
andTotassium^acid phosphates on tbe outcome of tbe alcobol test was studied,' 
“Tbe results ^ow that it is possible by increasing tbe acidity,of milk with 
acid phosphates to cause a coagulation with the alcohol test, but tbe, acidity 
bas to be increased to a high degree, and there would never 'be enough acid 
phosphate in mixed market milk for it to be, entirely responsible for a posi¬ 
tive alcobol . . . When from 7 to 8 cc. of deciuormal lactic acid waft 
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added to tiie niillv witli dibasic pliospliate, tbe alcoliol test became positive; 
tliat is, when tlie dibasic phosphate had been converted into monobasic phos- 
pliate, then further increases in acidity caused a positive alcohol test. As a 
very general explanation of this result, it may be said that when acid is added 
to milk it converts the dibasic phosphate into the monobasic phosphate. It 
follows that the acid, and also the monobasic phosphate, probably affect the 
casein and therebj^ change it into a condition -in which it is possible to pre¬ 
cipitate the casein hy alcohol and cause a positive test. This action on the 
dibasic phosphate probably explains in part the positive alcohol tests with 
different low acidities.” 

The addition of 1 per cent of sonr milk to fresh milk caused a positive 
alcohol test wdth T5 per cent alcohol and the addition of 2.5 per cent of sour 
miik caused a reaction with OS per cent alcohol. As much as 10 per cent of 
sour milk was necessary to cause coagulation wdth 44 per cent alcohol. Milk 
In which the aciditj" was increased to 4.3 per cent by the addition of lactic acid 
and then reduced to 1,9 per cent hy neutralization gave a positive alcohol test 
with 68 per cent alcohol. The positive alcohol tests with 68 per cent alcohol 
could be made negative at acidities below 4.3 by reducing to about the original 
acidity of the normal milk.” 

gome milks when heated to 90° C. wdll not give the alcohol test with 75 or 
68 per cent alcohol. 

To determine the effects of rennet on the outcome of the alcohol test (75, 68, 
and 44 per cent) rennet in percentages ranging from 0.00005 to 0.0015 was tried 
and the tests with alcohol were made at intervals of one hour. The results 
show that the action of rennet in milk may produce changes which cause a 
positive alcohol test and that two main factors are of importance, viz, the 
amount of rennet and the length of time the rennet has to act. Undoubtedly a 
third factor must be taken into consideration; that is, the temperature at which 
the milk is held. In the experiments the milk was held at room temperature.” 
The activity of rennet-forming bacteria may cause a positive alcohol reaction 
but the number of bacteria imopagated must be lai’ge. A test indicated that it 
is also possible to differentiate between an acid and rennet fermentation in 
miik on the basis of the alcohol test. When sufficient rennet was added to milk 
to cause a positive alcohol reaction and then heated to 90° C. the milk no longer 
gave a positive alcohol test with 75 i)er cent alcohol, although rennet and acid 
probably play the principal role in obtaining a positive alcohol test 

The presence of carbon dioxid may also be considered a factor. Carbon 
dioxid passed into milk will cause an alcohol test. Alkali-forming bacteria 
will not cause a iDositive alcohol test. With samples of market milk no rela¬ 
tion was found between the bacterffil count and the alcohol test In this work 
particular attention is drawn to the bacterial counts of 142 samples of raw 
milk which ranged from 2,000 to 19,600,000 bacteria per cubic centimeter. Of 
these 142' saniples^ none gave a positive alcohol test, yet 86, or 60.6 per cent, 
contained less than and 39.4 per cent more than 500,000 bacteria per cubic centi¬ 
meter. The bacterial counts of samples of pasteurized milk which gave a nega¬ 
tive alcohol test ranged from 1,200 to 3,600,000 per cubic centimeter. . , . 
When the 68 per cent alcohol test is positive with a sample of market nnlk, it 
is evident that there is some change in the milk from normal. In some cases it 
may be due to an increased acidity and in consequence a change in the casein 
of the milk, due to bacterial action. In other cases it may be due to a pare 
rennet fermentation or there may be a combination of nn acid^aiicl-rennet fer¬ 
mentation. In such cases the bacterial count would undoubtedly be high. How¬ 
ever, there still remains to he explained the reason for a positive alcohol test 
in samples of market milk with a low bacterial count and low aridity ”' 
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Tile aleoliol titration metliocl of Lolanis (see p. 113) was tested on 116 samples 
of market milk. Ko definite relation between tbe bacterial count and tlie alcohol 
titration test was found. There was also no definite relation found between the 
alcohol test and the acidity, until the acidit 5 " was more than about 2.2 per cent. 

If we were dealing with pure cultures of organisms which iiiflneuee the alcohol 
test the titration with alcohol might be of value in giving an idea of the bac¬ 
terial numbers from the results of experiments in which we used pure cultures 
of lactic acid and rennet-forming bacteria. In milk, however, we have a varied 
bacterial fiora to contend with and we can not see from our results that the 
alcohol titration method is of much greater value than the simple alcohol testY 

With the aliisarol test of Morres (see p. 112) all of the color changes de¬ 
scribed by Morres could not be obtained- From the results obtained it is evi¬ 
dent that the alizarol test will show slight changes when the acidity is low, 
but that when the acidity is high it is not very sensitive. “ In regard to the 
value of the alizarol test, it is believed that wherever the alcohol test can be 
considered of value, the addition of an indicator, such as alizarin, may increase 
the value of the alcohol test by possibly giving additional information as to 
acidity. On account of the complexity of the bacterial fermentations in market 
milk we do not believe that the alizarol test gives any very valuable informa¬ 
tion as to the conditions existing in the milk.” 

A bibliograi^hy of cited literature is appended. 

Some milk investigations with, special reference to the value of the 
rosolic acid-alcohol test, L. Bahr (Ztsehr, Fleisch 11 . Milelihug., 24 {1914)^ 
Nos. 10, pp. 228-2SS; 11, pp. 251-256; 16, pp. 370-316, figs. 4; 17, pp. 398-4^^6; 
20, pp. 472-477; ads. in Berlin, TierarM. 'Wclimchr,^ SO (1914), Yo. 44, p. 734).— 
In examining the milk fi*om 105 cow'S located in five establishments with the 
losolic acid-alcohol test (E. S. B., 26, p. 87), about 16 per cent gave positive 
reactions. This was esi^ecially true in those cases where the titer against nor¬ 
mal alkali was somewhat below normal. The rosolic acid reaction probably 
clei)ends upon the presence of secondary or tertiary phosphates. 

Generally speaking, the results with the test compared well with the leucocyte 
and catalase tests, which sometimes give a higher number of positive findings. 
In the majority of the milks in which the rosolic acid-alcohol test was i^ositive 
the milk contained many bacteria, leucocytes, and fibrin*. There were also 
reactions obtained with milk from a cow in an advanced stage of lactation, 
but this milk did not show a large amount of leucocytes or bacteria. A few 
tests made with methylene blue indicated that it had no relation to the number 
of bacteria present in the milk. 

The rosolic acid test may be employed for detecting cows affected with 
mastitis, especially those in which it is not clinically manifest, and is con¬ 
sidered a good barn test. The catalase test indicates a larger number of 
animals giving pathological milk, and it is believed that this also may be so 
arranged that it can be used as <a practical test in tlie dairy barn. The bac¬ 
teriological examination of the milks revealed tlnit some of them contained 
ordinary streptococci (mostly diplococci) amongst which there was one type 
which resembled the one causing mastitis. In a few cases a previously un¬ 
described bacillus (Bacillns pseudopyogems lactis) was noted and in others 
staphylococci and small nonacid-fast bacilli were found. 

The use of-'Keilner^s modification of Peteiunann^s method for the estima¬ 
tion of citrate-soluble phosphoric acid in feed limes, Loqes (Landm. Yers. 
Btat., 85' (1914), Bo. 3-5, pp. 218-226 ).—^This is a report made to the German 
Association of Agricultural Experiment Stations, It is stated that duplicate 
results can only be obtained when the mixture is,shaken,the same length of 
time in each case. 
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A study in drying mine for chemical analysis, W. W. Beaman (Jow\ 
BioL Ghenu, 19 (1914), No. 1, pp, 105-llS ).—^In these investigations it was 
found that some urines from herbivora on drying lose nitrogen from ammonium 
compounds and free ammonia, in some cases as much as 50 per cent of this 
nitrogen. The main loss of nitrogen, however, comes from the decomposition 
of ammonium carbonate rather than from that of urea or hippiiric' acid. The 
carbon loss, which consists of carbon dioxid, is in excess of what would be 
necessary to combine with the ammonia to form normal carbonates, and comes 
partly from the bicarhonates. The total carbon and, total hydrogen can he 
determined directly by combustion in a quarts: combustion tube using the ordi¬ 
nary combustion furnace. 

The quantitative estimation of urea, and indirectly of allantoiii, in urine 
by means of urease, B. H.‘A. Plimmer and Ruth P. Skelton {Biooliem. Jour., 
8 (1914) y No. i, pp, 70-7S), —^‘‘The estimation of urea in urine is quickly and 
accurately made by decomposing it with urease (1 gm. powdered soy bean) 
at S5 to 40°^ C. for one hour. During this time the ammonia evolved is removed 
by an air current, as in Folin’s method for estimating ammonia. One gm, of 
anhydrous sodium carbonate is then added and the air current is continued 
for another hour. Liquid paraffin is very convenient* for lessening the frothing. 
Since urease does not decompose allantoin, and since both allantoin and urea 
are quantitatively decomposed by the magnesium ehlorid method of FoUn, the 
amount of allantoin in those urines which contain both compounds is readily 
estimated by difference.” 

A permanent preparation of urease, and its use for rapid and accurate 
determination of urea, D. D. Van Slyke and G. E. Cullen (Jour. Amer. Med. 
Assoc,, (1914)i No. 20, pp. 1558, 1559, fig. 1; Jour. Biol, Ghmi., 19' {1914), 
No. 2, pp. 211-228, figs. S). —Soy-bean meal is extracted with five parts of 
water and the exti‘act is poured into ten volumes of acetone. The precipitate 
containing the enzym is dried and obtained as a powder, which is said to main¬ 
tain its action indefinitely. The ammonia evolved is collected in fiftieth-normal 
acid, which may be either hydrochloric or sulphuric. 

METEOEOLOC^Y. 

Relation of climate to plant growth in lEaryland, F, T. McLean (Mo. 
Weather Rm., 43 (1915), No. 2, pp. 65-72, figs. S ).—Selected strains of wheat, 
com, soy beans, and Windsor beans were grown* in nine different localities on 
the same type of soil in 6-in. pots sunk* in the ground, and an attempt was made 
to correlate the growth of the plants with the meteox’ological environment, viz, 
rainfall, evaporation, tempei^ature, and sunshine. To eliminate the disturbing 
influence of droxight, the soil moisture in the pots was prevented from falling 
below the optimum by the use of an autoirrigator. Bvai>oration was measured 
by means of a Livingston atmometer. 

Only the results obtained with soy beans at Oakland and Easton are dis¬ 
cussed In this article. These indicate that with a sufficient supiily of moisture 
provided for, the soy bean ** exhibited a pronounced and somewhat regular 
march of its growth rate (as measured in terms of the dry-weight material 
accumulated in leaves and stems during the first month of its' growth from 
seed) throughont the growdng season,” the maximum rate of production of dry 
matter occurring in the warmest pari of the season. The growth rate tended 
to vary almost directly with the ‘temperature index'’ [mean daily'temperature 
above 40°‘ F.] when the air temperatures were low. With high airriemperatures 
the growth rate was relatively much greater than can be aeeouii'^d for by the 
■ .^temperature,indexes’ alone. The agreement in this regard bet#feeh''the data 
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from tlie two very ilittereut stations included in tliese studies seems to suggest 
tliat tliis feature may be general for a considerable range of conditions, at least 
for tbe plant form here considered. With the given soil and soli moisture con¬ 
tent the intensities of evaporation experienced by these soy-bean plants were 
apparently not sufficiently high seriously to overtax the process of water ab¬ 
sorption or that of water conduction.’* It therefore ax>pears that the seasonal 
changes in temperature were much more important in the control of growth 
than were the changes in any other measured condition or conditional com¬ 
plex.” 

Ill general the rates of growth at Oakland vrere found to be from about 10 
to about 20 jjer cent or more lower than the corresponding rates at Easton. 
“ The early occurrence of frost at Oakland brought the season to a close 
earlier than was the case at Easton, and the last growth rate for the latter 
station is shown as markedly lower than any encountered at Oakland. The 
principle here brought out is worthy of considerable emphasis. For a short 
frostless season, characterized by a great daily range of temperature, the lowest 
growth rate may be generally ex]iected to be higher in value than the lowest 
rate for a longer frostless seiison, with more equable temperatures.” 

A correlation of weather conditions and production of cotton in Texas, 
J. B. Kincee (.1/0. Weather Rev., 43 {1015), Yo. 2, pp. 6U65, figs. P).—In this 
article an attempt is made to correlate the actual departures from mean tem¬ 
perature and precipitation with the dei>artures from the average yield of cotton 
during the period from 1S94 to 1913, inclusive. 

The results show a correlation coefficient of +0.SS and a probable error of 
±0.03. The method, however, wuxs found to be inapplicable where the summer 
rainfall frequently occurs in excessive amounts. In such eases it is necessary 
to take account of tlie rainfall actually absorbed by the soil and that which is 
removed in the run-off. 

Temperature and spring wheat in the Dakotas, T. A. Blaik (l/o. Weather 
Rev.^ 43 {1915)^ No. 1, pp. 24-26, figs. 2). —Continuing studies reported in a 
previous article (E. H. R., 30, p. 418), the author is led to modify tlie conclu¬ 
sions from his earlier study to the extent of stating that the mean temperature 
of June is as important a factor as the total precipitation of May and June in 
determining the yield of v.dieat in the Dakotas. 

The distribution of the rainfall in the eastern United States, B, 0. Wallis 
{Mo. Weather Rev., 43 {1915), No. 1, pp. 14-24, figs. 18). —From studies similar 
to those already noted (E. S. R., 32, p. 119) the author draws the following 
general conclusions; The rainfall intensity as well us the actual amount of 
precipitation of the eastern United States depends upon three sparate factors— 
(1) the ‘swing of the sun,’ which has its most marked effect at places farthest 
from the sea; (2) the local variations In temperature, which give rise to 
abnormal tempei-atiire conditions, which have their most marked effect in caus¬ 
ing variations in the mojiths of maximum and minimum intensity of rainfali; 
(3) the proximity of the ocean, which causes heavy total precipitation near 
the coast and masks to some degree the effect of insolation.” 

The eastern United States is divided into three rainfall belts paralleling 
the Atlantic coast: (1) The interior or continental belt, characterized by summer 
rains and..winter dryness; (2) a belt of rainfall at all seasons, due to the. 
■middle i>osition of the area between the continental conditions of belt 1 and the 
oceanic'conditions of belt, 3; and (3) a belt of masked summer rains. ^ 

Monthly ‘ Weather Beview {Mo. Weather Rev., 43 ^{1915), Nos. i, pp. 56, 
pts. B4f ^0; 2, pp. 57-59+X, pis. 8, figs. 12 ).— In addition to notes on 
weather forecasts for January and February, 1915, river a.nd flood observations, 
lists of additions to 'the Weather Bureau library and of recent papers on 
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meteorology and seismology, notes from tEe Weather Bureau library, the weather 
of these moiitlis. a condensed climatological summary, climatological tables 
and charts, and. seismological reports, these numbers contain the following 
articles: 

Xo. 1. —The Snowfall of the Eastern United States (ilhis.), by G. BT Brooks; 
The Rainfall of the Northeastern United States (illiis.), by B. C. Wallis; The 
Distribution of the Rainfall in the Eastern United States (illus.), by B. C. 
Wallis (see p. 117); Monsoon” Rainfall, by B. 0. Wallis; On the Use of 
'‘Average,” "Mean,” "General,” by H. R. Mill; Temperature and Spring Wheat 
In the,Dakotas (illus.), by T. A. Blair (see p. 117) ; An Eight-Day Mechanically 
Recording Rain Gage (illus.), by G. P. Marvin; New Meteorological 
In Korea, by R. S. Curtice; Meteorological Radiotelegrams to Mariners from 
Seheveningen; and The Water Resources of Strawberry Creek, Berkeley, Cal. 
(illus.), by W. G. Reed and H. M. Boy. 

No. 2, —The Diurnal Period of the IVind Velocity; The Ascent of Air above 
Active Volcanoes, by K. Wegener; A Correlation of Weather Conditions and. 
Production of Cotton in Texas (illus,), by J. B. Kincer (see p. 117) ; Relation 
of Climate to Plant Growth in Maryland (illus.), by P. T. McLean (see p. 116) ; 
New Zealand Rainfall in 1914, by D. C. Bates; and Gigantic Snowflakes. A 
subject and author index of the Monthly Weather Review, 1914, is also included 
in this number. 

Meteorological observations at the Massachusetts Agricultural Experi¬ 
ment Station, J. E. Ostrander and R, E. McLain {Massaclmsettff Bta, Met, 
Buts, S15, S16 (i,9ir5), pp, Jf each ),—Summaries of observations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, 
cloudiness, and casual phenomena during March and April, 1915, are presented. 
The data are briefly discussed in general notes on the weather of each month. 

Instructions for cooperative observers (U. 8, Dept. Agr./^'Wcatlier Jii/r., 
Instrument Div. Oircs. B mid C, 5. ed. (1915), pp. 37, pi, 1, ftps. i9).—-This is 
a fifth revised edition of this pamiihlet, which is designed **to furnish cooi>- 
eratlve observers with brief instructions for their guidance in taking and re¬ 
cording meteorological observations, more especially of temperature and rainfall, 
and for reporting earthquakes.” The revision consists mainly in the addition 
of a section relating to earthquake observations and an index. .It is stated 
that there are now about 4,500 cooperative observers in the United States, and 
that the records furnished by them "are of great value in affording informa¬ 
tion upon wLich many of the important publications of the Weather Bureau 
are based, and it is the policy of the Bureau to foster and encourage tlie 
keeping of such records.” 

, These observers receive no money compensation, but are loaned the necessary 
instruments and regularly receive such of the publications of the Weather 
Bureau as can be furnished free of cost. The'conditions under which instru¬ 
ments may be secured are explained and instructions are given for the erecdion 
and care of instruments and for making and recording observations. 

SOILS—EEBTILIZEES. 

Colloid chemistry in the study of soils, K. K. Gedroits (Zhur, Opptn, 
Agron, (Muss. Jour, Dxpt, Landio.), 15 (19U), No, 3, pp. 18t-216),—TUn is the. 
second communication on the subject (E. S. R., 28, p. 516), and deals with (1) 
'the speed of the exchange reaction in the soil, and (2) the eolloidality of soils 
saturated with different bases and the color method for determining the quantity 
of colloids in the soil. 
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Experiments were conducted to determine the speed of the exchange reaction 
between the calcium (OaO) of chernozem soil and normal solutions of sodium 
clilorid and ammonium clilorid, and i}arallel thereto the speed of the exchange 
reaction between acid sodium phosphate and calcium carbonate. It was found 
that the reaction between soil calcium and sodium chloiid was instantaneous, 
and that that between soil calcium and ammonium clilorid, while not instan¬ 
taneous, was extraordinarily quick. The si^eed of reaction between sodium 
phosphate and calcium carbonate was much slower, and it is considered evident, 
therefore, that the soil calcium is not chemically combined. 

To determine the colloidal nature of soils saturated with different bases, 200 
gm. i>ortions of a loamy chernozem soil containing 1.395 per cent of calcium 
oxid were treated 20 successive times with 1 liter of solutions of variable con¬ 
centration of sodium, potassium, and ammonium chlorids. It was found that 
such treatment with normal and four times normal salt solutions almost en¬ 
tirely displaced the calcium oxid content soluble in 10 per cent hydrochloric 
acid. 

In a study of the so-called zeolitic compounds in soils samples of chernozem 
soils were wmshed repeatedly with water saturated with carbon clioxid until 
no acid was freed on contact wuth neutral solutions of sodium chlorid and the 
water extract was neutral. A comparison of soil so treated with the same soil 
repeatedly washed with water showed the former to have a much smaller base 
content but a correspondingly larger colloidality and saturation capacity. It is 
concluded, therefore, that the zeolitic and humus substances of the soil repre¬ 
sent gels of hydrophilous colloids. 

Treatment of the chernozem soil with the alkalis sodium, x)otasslum, and 
ammonium caused the displacement not only of calcium but of iron, magnesia, 
and potassium, and the soils became saturated, not always exclusively but 
usually prevailing, with an alkali metal. The colloidality of the soil increased 
as the saturation with alkali metals increased. This was esi>ecially marked 
when the soil was saturated with sodium. The colloidality was increase<l 
less by saturation with ammonia and less still with potassium. It is concluded 
that when the zeolitic and humus substances are saturated with any of the 
three alkalis they assume the character of gels of hydrophilous colloids. 

Treatment of the original chernozem soil with solutions of iron and aluminum 
salts caused the displacement 'of bases, reduced the colloidality,. and caused 
the zeolitic and humus substances to assume the amorphous character of gels of 
colloids which do not readily take up water. 

With reference to the colorimetric method of determining the quantity of 
colloids in soil, studies were made of the absorption of methyl and crystal 
violet by eight samples of chernozem soil consisting of the original soil, sam¬ 
ples repeatedly treated with 0.2 normal solutions of the chlorids of sodium, 
potassium, ammonium, calcium, aluminum, and iron, and a sample repeatedly 
washed out with water saturated with carbon dioxid. A complete adsorption 
of the coloring matter was observed only by the soil saturated with iron* The 
adsorption was weak by the soils saturated with aluminum and calcium and 
the soil washed out with carbon dioxid wmter. The coloring of the surface film 
of the samples saturated with potassium, ammonium, and sodium was rather 
marked, and increased in the order named. 

A comparison of the quantities of color adsorbed by the eight soil samples 
with their so-called colloidalities, that is, the amounts of swelling after satura¬ 
tion with water, showed the color adsorption to proceed not only not parallel 
with the colloidality but in an opposite direction. It is therefore concluded 
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that tEe colorimetric method gives a reverse indication of the amounts of 
colloids ill soils and is an iinsnitahle method. 

The destructive distillation of soil, E- J. Holmyakd (Proc. Clienh Bog, 
London, 30 {19U),No, 428, p, 109; ahs, in Chern, Ahs., 9 (1915), No, 4, p, 7/1)8).-- 
By the destructive distillation of soils, a distillate of two layers was obtained. 
The lower aqueous layer was strongly alkaline and smelled of ammonia, and 
the upper layer consisted of small quantities of a brown oil with an odor like 
pyridin. Qualitative tests on the lower layer showed the i)resence of phenol 
and ammonia. The oil, after the addition of alkali, was distilled in a current 
of steam, and the pale yellow distillate obtained gave qualitative tests for 
pyridin, quinolin, pyrrol, thiophene, and possibly fiirfuraldehyde. Both field 
soils and gai’den soils gave similar results. More oil was obtained from garden 
soils than from field soils. 

The results are consistent with the view that the processes of decomposition 
occurring in the organic matter in soil are similar to those operative in the 
formation of coal. 

Electrolytic determination of the biological solution of soil, E. Panta- 
KELLi (GentU. BaM. [etc.], 2, AU„ 42 {1914), No. 15-lG, pp. 430^443,)—Tlie 
author reports studies of the biological solution in 23 samples of desert soils 
of Tripoli of variable composition, in w^hieh he determined the bacterial con¬ 
tent of each soil and compared the results of measurements of the electrolytic 
conductivities of percolates through these soils of water, water and chloroform, 
0,5 per cent glucose solution, and 0.5 per cent glucose and chloroform. 

By this means it was found that the soil salts were not readily washed out by 
water, but more so by chloroform and water in 16 cases and loss so in 7 cases. 
With water and chloroform, after seven days at most, considerably more salts 
were leached out than with pure water alone. Bacterial activity was only 
slightly stimulated by added moisture, and the chloroform completely inhibited 
the setting free of soil constituents. In IS cases the use of the glucose solution 
was accompanied by an increased -washing out of soil salts and a marked solu¬ 
tion of soil constituents, which is attiibuted to an increase in bacterial numbers. 
With glucose and chloroform more salts were leached out In 7 cases only than 
-vidth glucose alone, and in 5 eases the chloroform retarded the leaching out. 
In 11 cases glucose and chloroform caused less leaching out of soli salts than 
chloroform alone, while in 0 cases the opposite was observed. It is concluded 
that chloroform increases and glucose sometimes decreases the leaching out of 
soil salts. Chloroform in the presence of glucose completely inhibited' the,'Setting 
free of soil constituents. 

The setting free of soil constituents varied for the most part, but not always, 
the bacterial content of the soil. It is thought that this power of biological 
solution depends less on the total bacterial numbers than on the numbers of 
individual acid and ammonia formers. 

It is concluded that the measuring of the electrolytic conductivity is a suit¬ 
able method for determining the microbiological solubility of soil constituents, 
especially when comparath'e experiments are conducted with and without the 
use of chloroform and gUicose. 

Contribution to bacteriological studies of the soil, A. Wojtkiewig^ ( O'ontM, 
Bakt. [etc,}, 2, AM,, 42 {1914), No. 10-14, PP, 254-261). —Studies to determine 
the nature and extent of the influence of methods of management and the differ¬ 
ent seasons on the microbiological processes in the soil are reported. 

The results indicate that the bacterial numbers in soils undergo no extreme 
variations during the yeai*. The maximum' numbers were ob'Served in the spiring 
and the minimum in the winter. The power of the soil to assimilate nitrogen 
varied greatly wnth the seasons, the minimum occurring in winter and'^ fhe 
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maximtini in tiie fall. In general a certain parallelism appeared to exist be¬ 
tween bacterial numbers and the power to assimilate nitrogen. 

Tbe optimum temperature for nitrogen fixing bacteria varied witb tbe sea¬ 
sons but somewliat slowly. Temperature variation during tbe day exerted no 
influence. Studies of other biological x>rocesses produced no conclusive results. 

Isolation of Bacillus radicicola from soil, G. B. Lipman and L. W. Fowler 
(Bcience, n, ser., 41 (1915), No. lOoO, pp. 256-259 ).—Tbe methods used with 
success for the isolation of B, raclicicola directly from the soil are described, 
and it is shown that the organism so obtained “ at least in some forms and 
places can be readily made to grow on agar x)lates in large numbers,” thus in¬ 
dicating the desirability of using soil extract-maltose agar for this purpose. 
The latter was prepared by dissolving 15 gm. of agar and 10 gm. of maltose in 
a soil extract, of the proper dilution, prepared by shaking SO gm. of soil for 
15 minutes In a sterile bottle with 150 cc of sterile water. 

The origin of the niter spots” in certain western soils, E. Stewart and 
W. Peterson (Jour. Amer. Boc. Agron., 6 (1914), ^^ 0 . 6, pp. 241-248). —Investi¬ 
gations reported more fully elsewhere (E. S. E., 32, p. 2S) are cited to show 

that (1) the nitrates of the 'niter spots ’ are derived by concentration from the 
original rocks contributing to® the soil formation, and that (2) the color of 
these spots is the direct result of the solvent and decomposing action of the 
sodium or potassium nitrate upon the organic matter of the soil.” 

The soils of the western Hew York fruit and grain region, E. O. Pippin 
(Cornell Gotintryman, 12 (1915), No. 5, pp. 868-374^ 6 ).—This article 

deals with the characteristics, crop adaptabilities, and fertility requirements 
of the soils of an area in New York lying adjacent to Lakes Erie and Ontario 
on the south side. 

The natural drainage of the area is poorly developed and the topography is 
veiy diverse, varying from flat to undulating. The soils range from heavy 
stratified clay to loose sand and gravel and are divided into seven series, two 
of which are of glacial origin, four of lake and swamp derivation, and one of 
recent alluvial origin. The Ontario series is the most extensively developed 
in the region. The prevailing soil is a heavy loam, to a clay loam. There are 
extensive areas of silt loam and several small areas of drifting sand, and gravel 
, deposits are widely distributed. large part of the land is notably cal¬ 
careous, especially In the subsoil. ... In general the stock of organic matter 
is fairly good but requires attention.” 

The sandy soil of Sylvan Beach, Hew York, N, Knight (Chem. News, 111 
(1915), No. 2879, p. —^Analyses of a sandy soil on the eastern shore of 
Oneida Lake which shows marked oxidizing powers disclosed the presence of 
much less iron than wjis expected. The free access of air is thought to be the 
main reason for the rapid oxidation of organic matter. It is also thought that 
by the free use of organic manures a fairly rich and productive soil may be 
formed. 

Salts in soils and waters of the south coast of Porto Bico, J. T. Cbawlet 
(Forto Rico Bet d/ 7 r, E^rpt. Bta. Bui. 9 (1915), pp. 25). —Continuing work by 
Zerban (E. S. E., 29, p. 513), this bulletin reports studies Of the chemical 
composition of the soils and irrigation waters of the locality. One of the pur¬ 
poses of the investigation was to show a connection between the existence of 
so-called ” salt spots ” and the noticeable deteidoration of cane. 

The results show that the salt spots and areas affected by salts are widely 
distributed and of considerable total extent. "In some cases the salt* areas 
are increasing in size and encroaching on the cane areas, while in other cases 
they are diminishing, and the cane areas extending, ^ 'The prevalent salts are 
the bicarbonates, ehlorids, and sulphates, and of these the bicarbonates are 
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more widely distributed than tbe others. Sulxjhates are generally found in : 
large quantities in the areas that can not be cultivated, but are often absent, 
except in small amounts, in the cane areas, Cblorids are found in all samples, 
but often in sueb. small quantities as to be negligible. . . . 

Wiiere the soil contains from 0.1 per cent to 0.2 per cent of biearbonic acid 
liuaccompaiiied by any large quantity of other acids the cane is affected in its 
growth; beyond this point it rarely thrives. ... In most cases 0.3 per cent of 
total acid i*adieles is very injurious or fatal to the cane, depending somewhat 
on the relative proportion of the various radicles and upon the frequency of 
irrigation?’ 

The analyses of irrigation waters show most of these to be excellent for 
irrigation purposes. The chiorin content is small. 

It is concluded that the three chief factors influencing the purity of cage 
jukes from the south coast are root grubs, cane borers, and the salts of vue 
soils. 

The application of fertilizers to the soil, and losses by leaching, J. T. 
Geawlby and W. B. Cady (Porto Rico Bd, Agr, Expt. Sta. Bill 8 (1913), pp. 
17-23 ).—^Experiments with a lowland clay loam soil, a red clay hill soil, and 
a sandy clay soil with reference to their absorptive povrers for fertilizers ar6 
reported. 

The results as a whole indicated that pho^horic acid is very quickly>^jd 
firmly fixed by all the classes of soils, but that there is an appreciable loss froA 
the light sandy soils wdieii the fertilization is followed by repeated irrigations.^' 
The nitrogen losses, while the greatest, were of material consequence only 
the sandy soils. The clay soils fixed the nitrogen quickly and held it firmly 
Potash was lost from all the soils, but in small quantities except in the cas . 
of the sandy soils. It is stated that heavy rainfalls or irrigations may was? 
the potash out before it is fixed, especially from sandy soils, but after becoming 
fixed it is washed out only in small quantities. There was very little loss of 
fertilizers from chiy soils even after very heavy rains or Irrigations. It is 
thought that there is not the same reason for thoroughly mixing the fertilizers 
wnth sandy soils as with clay soils, owing to the tendency for moisture to diffuse 
the Ingredients. It is suggested also that feitilizers should be applied in small 
and frequent doses to sandy soil rather than in large doses at long intervals. 

The effect of fertilizers on the physical properties of Hawaiian. soils, W. 
McGeoegb (Hatcaii 8ta. Bui, 38 (1915), pp. SI, figs. 3 ).—^This biilletin reports 
data obtained from an extensive study of the physical properties of Hawaiian 
soils and the effect of different fertilizers on these properties. Soils of widely 
differing chemical and physical characteristics and about 40 salts, fertilizer 
materials, and mixtures were used in the experiments. 

It was found that within certain limits the effect of adding a larger applica¬ 
tion of a salt only magnifies that of a smaller application. Capillarity was 
diminished in clay soils by the addition of salts but increased in sandy soils. 
This property wms more'active in silts than in sandy or clay soils, being slow^'est 
In the latter. The percolation of water vras most rapid in sandy soils and slow’'- 
est in types the particles of which are most likely to swell. Fertilizers consid¬ 
erably increased the resistance to percolation. It was found that the theory 
that soils of greater capillary activity offer the least resistance to percolation 
of wmter does not apply to Hawaiian soils. 

The results as .regards 'fiocciilation indicated ,a relationship between the 
valency of the salt and its fiocciilating i>Qwer. The most active salt is aliiini- 
nimi sulphate, a trivalent salt. , . . The divalent calcium and magnesium salts 
; of nitric, hydrochloric, and sulphuric acids are next, while the monovalent salts 
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of soclium, potassium^ and* ammonium are least active. The acids are stronger 
tLan any of tlielr divalent salts but tbe trivalent salt, aluminum sulphate, is 
stronger than any of the acids. Nitric acid is the strongest, hydrochloric second, 
and sulphuric third. Likewise the nitrates and chlorids are stronger than the 
sulphates.’' 

The cohesion of the soil particles, the apparent specific gravity of the soil in 
most cases, and the hygroscoplcity with but very few exceptions were increased 
by the addition of salts. The vapor pressure was lowered in most instances 
but it is stated that this can not be explained from a consideration of the sur¬ 
face tension of the added salts. 

The influence of radio-active earth on plant growth and crop production, 
H. H, PtUSBY (Jour. N, Y. Bot, Gard., 16 {191o), Wo, ISl, pp, 1-23, pis. 10, figs. 2, 
BcL Amer. Sup., 79 (1915), flos. 2048, pp. 216-218, figs. 9; 2049, pp. 228-230, 
fl.gs. 12 ).—^Finely powdered extracted radium ore containing from 2 to'3 mg. 
of radium per ton vras used at rates of 25, 50, 100, and 200 lbs. per acre in mix¬ 
ture with 200 lbs. per acre of “ordinary fertilizer” on a variety of croiis 
grown in window boxes, in a greenhouse, and in field plats at different places. 

The general conclusion is that “nearly all, if not all, field crops gave an 
increased yield under the influence of the proper amount of radio-active fer¬ 
tilizer,” the largest increase observed being 135 per cent. The greatest gains 
reported were obtained with applications smaller than 200 lbs. per acre. Dif¬ 
ferent plants and families of plants showed varying susceptibility to the radio¬ 
active fertilizer. “Members of the Cruciferce or mustard family, comprising 
mustard, rape, cabbage, cauliflower, sprouts, kale, kobl-rabi, turnips, and 
radishes were greatly benefited. So were the Ciiciirbitacea?, comprising the 
pumpkin, cucumber, squash, and melons; in fact, more so than any others.- 
The Graminem, or grass family, comprising hay, corn, sugar cane, sorghum, 
and lawn grass, wms enormously benefited. . . . The effect on a second crop on 
the same ground was greater than on the first. . . . The effect upon germina¬ 
tion, when small amounts are used, was to increase the percentage of seeds 
germinated and to accelerate the process. The earliest effect of radium is to 
increase the root growth. Often the stem growth wdll be retarded for a time, 
but will later undergo a great acceleration. A given amount of sunlight has 
produced a greater amount of growth when radium was used, and the same 
amount of food production has resulted from a smaller amount of green tissue, 
or tops in case of the greenhouse radishes. An increased tendency to branch¬ 
ing has been observed when a large amount of radio-active fertilizer is applied 
to the soil. 

“Perhaps the most important effect of radium was that of improving the 
edible properties of the product. Potatoes were more mealy. Eoot crops were 
remarkably tendei', sweeter, and of finer flavor. Beets, carrots, onions, sweet 
cprn, and similar vegetables were markedly sweeter. Tomatoes were also 
sweeter and chemical analysis showed them to contain less water and more 
sugar. Badium-grown string beans and peas were peculiarly sweet.” 

Investigations by others in the same line are reviewed. 

Badio-active ores and plant life, H. Bastin (Sci. Amer., 112 (1915), No. 
15, p. SS5, fig. 1). —Brief reference is made to experiments with radio-active 
materials conducted by M. H. P. Sutton, the English seedsman. These experi¬ 
ments were made with ore containing radium as well as with residues from 
radium manufacture. _ The crops experimented with included peas, radishes, 
lettuce, tomatoes, nasturtiums, rape, clover, and various flowering annuals.-,, 
The amount of radio-active materials used varied from 1 part in 1.2 to 't part 
in 2,240 parts of soil. „ 
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TEe results indicated tEat whereas the radio-active materials benefited, 
more or less, rape, clover, radishes, and lettuce, they bad little or no effect 
upon peas, tomatoes, nasturtiums, and other flowering annuals. Soils treated 
with black oxid of uranium In the proportion of 1 part in 2,240 of soil ap¬ 
peared, generally, to produce more sturdy plants, but in these cases it was 
noticeable that the inflorescence was retarded. 

The sigiiificanee of certain food substances for plant growth, W. B. Bot- 
TOMXEY (Ann. Bot. [London}f 28 {1914) i ^o. Ill, pp. I)31-5S9, figB» 2; ubs, in 
Jour. Cliem, Boc. ILondon'i, 106 {1914), No. 626, I, p. 120S). — A considerable 
fixation of nitrogen by bacterlzed peat (E. S. B., 31, p. S21) mixed with soil 
is reported. Experiments with various plants indicated that a water extract 
of the peat furnished all the plant food required. The residue from the alco¬ 
holic extract of the peat, the phosphotungstic precipitate from the aqueous 
extract, and the fraction (vitamin) obtained by treatment of the phospho¬ 
tungstic precipitate with barjfla and silver nitrate with the subsequent re¬ 
moval of reagents, exerted a stimulating effect on plant growth. The effect 
was especially marked in the case of the vitamin. 

The author advances the theory “ that the nutrition of a plant depends not 
only upon the supply of mineral food constituents but also upon a supply of 
certain accessory organic food sub>stances, very small amounts of which are 
sufficient to supply the needs of the plant. During the early stages of growth 
of the embryo, these substances are supplied by the seed; later when the 
young plant is able to maintain itself, they are obtained from the humus of the 
soil.” Further investigations as to the correctness of this theory are stated 
to be in progress. 

The question of fertilizers, L. REBEiio da Silva {Bol. Dir. Geral Agr„ 
IPoringal], 11 {1912], No. 11, pp. -The whole subject of sources, value, 
and use of fertilizers is discussed with particular reference to Portuguese con¬ 
ditions. The restricted use of fertilizers in Portugal as compared with other 
countries and the very great importance of extending their use in that country 
are very strongly emphasized. 

Utilization with special reference to deriving a financial return from the 
sewage of FTew York City, G. A. Soper et al. (Bpt. Meiropol. Beioer. Com. 
J. y,, IBlJf, pp. 3J{1-41S). —^The I’epoit deals especially with sewage farm¬ 
ing and with the ntilizatlon of sewage sludge. It reviews fully previous in¬ 
vestigation and experience and the opinions of authorities in this line through¬ 
out the world. The consensus of opinion and experience cited seems to be 
that the combination of conditions necessary to make sewage farming an' effi¬ 
cient means of purification rarely occurs and that, as a rule, the interests of 
agriculture and of sanitation are opposed. 

As regards the utilization of sludge, however, it is concluded that *‘the 
revenue to be derived from the sale of dried sludge as fertilizer and from 
grease will, in many cases, more than offset the cost of production, in lar^e 
towns, besides furnishing a sanitary and inoffensive method of disposing' of 
sludge. The drying of sludge for fertilizer and the extraction of the contained 
grease, offer a more promising outlook than others. In many works where it 
wmuld not be wmrth while to undertake these somewhat elaborate processes, 
it will be found of advantage to dispose of the semidried, centrifuged, or pressed 
sludge to farmers for what it will bring or else burn it under the boilers of 
the plant.” 

The mechanism of nitrification, E. M. Mxjmfoed {Proc. Gheni. Boc. London, 
$9 (1914)^ No. 4^24, p. S0; ads. in Chem. Ads., 9 {1915), No. 4, p. 499).--In a 
study of the bacterial oxidation of aqueous solutions of, ammonium salts on 
experimental filters inoculated from actively nitrifying sewage filters, it was 
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fouEcl tLat the oxidation proceeds in a series of stages compatible with the 
hypothesis that the hydrogen atoms are successively liyclroxylated with the 
subsequent elimination of water. Hydroxylamin salts and salts of hyponitrous 
and nitrous acids were found as intermediate compounds. The loss of nitrogen 
which invariably takes place to a certain extent on such filters is due, in part, 
to complex interactions between these various intermediate compounds, and as 
the relative concentration of these compounds is determined by the degree of 
aeration of the filter, this hypothesis is in correlation with the observed dif¬ 
ference in the loss of nitrogen between a percolating filter and a contact bed.” 

Synthesis of the oxids of nitrogen by the electric arc, E. PvOSelieb (But 
Assoc. Ingeii. Elect. Liege 13 (1913), pp. 566-646; Rev. Electroclimv. et Electro¬ 
metal., S (1914), Eos. 2, pp. 33-50; 4y PP- 97-117, figs. 11; abs. ^^cl. Ahs., 
Beet. B — Elect. Engin., 17 (1914), Eo. 6, p. 305). —rather full discussion of 
the theory and processes of electrical fixation of the free nitrogen of the air, 
especially the oxidation of the nitrogen, is given. 

The axjplianees used and the works in operation are described and the future 
of the industry is discussed. 

When should lime nitrogen be applied to winter grains? P. Wacixer (Dent. 
Lamlic. Presse, 42 (1915), Eo. 6, pp. 39, 40)- —^Experiments are reported which 
indicate that the best results will be obtained on light well-drained soils by 
applying the lime nitrogen about the middle of February if the weather con¬ 
ditions are favorable. If the weather is very cold, vegetation backward, or the 
soil still covered with snow it may be advisable to delay the application from 
S to 14 days. Sodium nitrate apparently gives the best results when apx>lied 
not earlier than the first of March. 

Mtrogenous fertilizers from refuse substances, G. Elschneb (Amer. Pert., 
42 (1915), Eo. 5, pp. 21-23, fig. 1). —Methods of preparing available nitrogenous 
fertilizers from such substances as wool, hair, shoddy, rag, felt, and leather 
waste are briefly described. The methods are, as a rule, based upon treatment 
with sulphuric acid, sometimes wdth the addition of other substances, such as 
nitrate, to hasten the reduction. 

Availability of the nitrogen in Pacific coast kelps, G. B. Stewaet (P. jSf. 
Dept. Agr,, Jour. Agr. Research, Jf (1915), Eo. 1, pp. 21-38). —^The availability 
of the nitrogen of the kelps was-measured by its rate of aminonification and 
nitrification as determined by the so-called beaker method of soil bacteriology. 
The tests were made with dried and ground kelp. 

Aminonifieation and nitrification of this material in fresh field soil were 
found to vary with different species and with the manner of i)reparation. The 
nitrogen of Ecreoegstis hietkeana was found to be relatively very available, 
while that of Pelar/opligcus porra ammonified and nitrified less readily. The 
nitrogen of Macroegstis pyrifera, which is the variety of greatest commercial 
Importance, changed very slowly in the soil. It was most available when the 
kelp was added to the soil in a fresh or only partially dried condition and 
decreased materially when it was fully dried. Bemoving the salts by leaching 
did not increase the rate of decomposition. 

*^The addition of moderate quantities of Kereocystis to a sample of fresh 
soil in the laboratory did not cause any great Interference with either amnionifi- 
cation or nitrification of readily available organic matter, such as dried blood. 
Similar experiments ■with Macrocystis showed at first a decrease in tlae rate 
of transformation, especially in nitrification. Gi^his decrease did not con¬ 
tinue and 'as time passed the ammonification and nitrification became prac¬ 
tically' normal.” 

A bi'bliography of twenty references to literature bearing on the subject is 
appended. 
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TEe 130116, animal waste, pEosphate, and phosphoras industries, L. ViSzien 
(Industries 4es Os, des Bechets Animatiw, des Phosphates, et du Pliosphore, 
Paris: Octave Doin S lions, 1914, PP- 4^^^ dO).—This is one of the volumes 

of the Toulouse Encyclopedie Scientifique. It treats of (1) glue and gelatins, 
( 2 ) x>i^osphates, and (3) phosphorus. The second part, which is of special 
Interest from the agricultural standpoint, deals with forms of phosphate and 
the occurrence and mining of phosphate deposits; phosphates of animal origin 
and their methods of manufacture; and the manufacture of superphosphates. 

Analyses of commercial fertilizers, T. F. Peck, J. W. Sample, and A, L, 
Gareison (Temi. Agr,, 4 (1915), A'o. 2, pp, 59-123, figs. 2.) — ^Analys^s^^xnd valua¬ 
tions of 456 samples of commercial fertilizers and fertilizing mateinals"o10!ei*dcr■ 
for sale in Tennessee during 1914 are reported, with some general notes on the 
use of fertilizers and the text of the state fertilizer law. 

It is stated that the consumption of fertilizers in the State during 1914 
was 100,000 tons. Of the total number of brands examined about 60 fell below 
the guaranty in composition. 

Commercial fertilizers, B. H. Hite and P. B. KiJisrsT (West Virginia Sta. 
Insp. Bill. 3 (1915), pp. 4 ^)-—^This bulletin reports actual and guarantied 
analyses of samples of fertilizers o^ered for sale in West Virginia during 
1914. The Inspection wmrk for the past year discloses very few failures on 
the part of manufacturers to deliver everything that was guarantied.” The 
economy of purchasing high-grade fertilizers is urged. “Purchasers of fer-: 
tilizers are advised not to invest in fertilizers in which the sum total of the 
available phosphoric acid, potash, and nitrogen is less than 14 per cent. In 
the case of ground bone, the nitrogen and phosphoric acid (together) should 
be at least 24 per cent.” 

AGEICUITTJEAL BOTANY. 

On certain relations between the plant and, its physical environment, J. B. 
Fabmee (Jour. Roy. Eort. Boo., 40 (1914) ^ Eo. 2, pp. 197-207, pis. 4 )>—This 
article deals with the plant in its relation with its physical environment, con¬ 
sidering such factors as moistui*e, temperature, illumination, nutriment, and 
response, rather indicating the problems which are becoming evident than 
giving the results of investigations carried out 

The geneiml conclusion arrived at is that the more closely we are enabled 
to analyze the x'esponse of a plant to the demands of its physical envix*onnient, 
the more we find that such laws as are known of chemistry, molecular physics, 
surface tension, etc., hold good and serve as guides to investigation. Even 
aiitoregiilation seems (at least in some critical instances) to be explicable as 
the result of limiting factors not essentially difierent in kind from those which 
control chemical actions in vitro. In these directions, it is thought, lies our 
hope of gaming control over vital processes. 

The plant in relation to its biological environment, J. B. Farmer (lour. 
Roy. Hort. Boe., 40 (1914), Vo. 2, pp. 208-214 ).—This deals with the influence 
- of such biological factors as competition (in relation to chemical processes or 
properties), symbiosis, chemical products favorable to certain successions, 
parasitism and its modifying eifect on hosts, submission or resistance to ehemo- 
taxis, and the relation of form to composition. 

Town smoke and plant growth, C. Ceowtheb and A. G. Eustof (Jour. Agr. 
BcL lEngland], 6 (1914), Vo. pp. 387-894, figs. S ).—^Having followed up 
previous investigations (E. S. K., 25, p, 434), with attempts to measure di¬ 
rectly the inhibiting effects of atmospheric pollution upon plant growth in the 
city of Leeds and vicinity, the authors state that while of the disturbing fac- 
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tors, soil differences, altitnde, exposure, etc., tliey were able to eliminate only 
tlie first mentioned, still tlie differences in plant development (corresponding 
to changes in atmospheric content) at the several stations in different direc¬ 
tions and at increasing distances from the main center of pollution are so defi¬ 
nite as to leave little doubt that the dominant factor therein is the varying 
quality of the atmosphere. 

On damage caused to vegetation by sulphurous and sulphuric acids in 
the atmosphere, It. R. Tatlock and K. T. Thomson (Analyst^ 39 (1914)^ -A'o. 
458, pp. 203-210). —Giving the results of observations and analyses of different 
portions of several plants and of soils in different localities, the authors reach 
the conclusion that the atmosphere even of cities consuming large quantities of 
coal is acid only under very exceptional circumstances, and even then within 
narrow limits. Injurious effects, when present, are strictly local, neither 
acidity nor damage being perceptible in cases where the acid has been dis¬ 
persed through a large volume of surrounding air. 

Hail injury to cereals, R. Schanbee (Fiihling's Landw. Ztg., 63 (1914), Fo. 
21-22, pp. 637-703, figs. 12). —Giving details and conclusions of a study of 
hail injury to rye, wheat, barley, and oats, as regards the different parts and 
stages, the author claims to have shown that certain forms of such injury may 
be both qualitatively and quantitatively estimated by methods here exempli¬ 
fied. 

Transpiration and the ascent of sap in plants, H. H. Dixon (London: 
Mnemillan d Go., 1914, pp. TUI-^216, figs. 30). —^The author offers an explana¬ 
tion of the ascent of saj^ in plants, based very largely on physical properties of 
liquids. 

The transpiration stream, it is claimed, is raised by secretory actions taking 
place in the leaf cells, or by evaporation and capillarity. The author main¬ 
tains that structural and physiological evidence prevents the acceptance of 
the physical or vital theories, as the same configuration, physical properties, 
and structure of the wood indicate that water in the conducting tracts not 
acted upon by force behind must pass into a state of tension. Therefore when 
root pressure is not acting and when the leaves of trees are transpiring, the 
cohesion of their sap explains fully the transmission of the tension downward, 
and consequently explains the rise of sap. In order to raise the transpiration 
stream 100 meters in height a tension of 20 atmospheres would be required. 
Studies of cohesion of sap indicate that it amounts to at least 200 atmospheres, 
and consequently would be in no way overtaxed by this tension. The determi¬ 
nation of the osmotic pressure of sap has been shown to be adequate to 
resist transpiration tension. Other factors, however, are said to enter in, 
and the pressures developed are much in excess of those demanded by trans¬ 
piration. It is claimed that the stored energy set free by transpiration in 
leaves is quite sufficient to do the work of secretion against the resistance of 
the transpiration stream. 

Extreme alterations of permeability without injury, W. J. V. Osteehotjt 
(Bot. Ga^., 59 (1915), A'o, S, pp. 24^-^53, figs. 4 )-—some investigators have 
claimed that permeability is a relatively fixed property of cells while others 
assume that there are reversible changes, the author has undertaken a series 
of experiments with living tissues of Laminaria saecharina, determining the 
permeability of the cells by their electrical resistance. 

The results obtained by the use of quantitative methods indicate that the 
permeability of protoplasm may be greatly increased or diminished without 
injury. A rapid alternation of increase and decrease did not produce injury. 

The problem of food movement in trees, 'S. B. Ellioi'x (Forestry Quart., 
12 (1914), No. 4f PP* 559-561, figs, 2). —An account is given of a young white 
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plue wli’Jcli had been girdled at least fire years previously by some rodent. It 
Iiad continued to live, growing above (not below) the decorticated portion, 
but apparently only between the first and second whorl of branches, the first 
of wiilcli was Just above the injured region which had been cleniidecl of bark, 
cambium, and some of the outer sapwood. The circumstances are held to show 
that mineral food must have passed from the roots to the leaves and that 
material was practically prevented from passing down from the leaves to the 
roots, but no complete explanation is yet evident for the nonincrease in size of 
the portion between the second and the third whorl of branches. 

A second case is noted of a white pine, originally a forked tree, in which 
natural grafting between the two forks has taken place in three or four places. 
One stem has been separated below but continues to grow, the crown now being 
more vigorous and thrifty than that of the rooted member. The taper of the 
severed tree has been altered and is now considerably less than that of the 
other. An importaiit feature is the continued healthy growth of the severed 
stem below the graft and the more rapid increase at the junction end of the 
trunk than at the severed end. The upper end apparently permits only such 
food as its needs do not require to pass downward to the lower portion of the 
severed trunk, v\di!eh has no roots, live limbs, or leaves. 

The influence of chlorids and nitrates of potassium and sodium on ger¬ 
minating* plants, H. Micheels ( Jntemat . Zischr. Pliys. CJiem. BioL, 1 (19X4)f 
Ao. d-d, pp. 412-4^9 ),—Studies were carried out regarding the effects on per¬ 
centage of germination, length of first leaf, length of root, and weight of the 
plantlet in case of wheat growui in solutions of potassium ehlorid, potassium 
nitrate, sodium ehlorid, and sodium nitrate, which show almost the same degree 
of dissociation at the two concentrations employed (rJiy and xeW normal). 

In solutions imiiifliienced by the presence of an electrical current the chlorin 
ion was more harmful than the nitric acid ion and the sodium more so than 
the potassium ion. The nitric acid ion acts favorably on leaf length, iilant 
weight, and length of root hairs, but this is not true of the chlorin ion. While 
sodium is more harmful than potassium, it gives greater root length. The 
same general results were obtained during electrolysis of the solutions. The 
differences observed are ascribed to physiological properties of the same ions 
and not to any chemical properties. 

A method of prophesying* the life duration of seeds, W. Ceockeb and J. E. 
Geoves (Proc. yat. Acad. Rob, 1 (1915)^ Na. S, pp, 152-1B5 ).—This article gives 
a detailed account of investigations previously noted (B. S» 11., 82, p. 221), In 
which the authors claim that gradual loss of viability in seeds during storage 
is due to a slow coagulation of the proteins in the plasma of the embryo. They 
have found in experiments a rather close agreement between calculated and 
found values, which indicate that a time-tempex-ature formula for the coagula¬ 
tion of proteins can be applied as a temperature-life duration formula for 
seeds, at least under the conditions of these experiments. 

Light and the rate of .growth in plants, B. T, MacDougal (^cience^ n* scr., 
41 (WIS), Ao, lOBSf pp. 467-469 ),—^Attention is called to a statement by the 
author (B. S. R., 15, p. 339) in which it was shown that light has no invariable 
or universal relation to growth in plants. In the present paper additional 
data are presented to substantiate this claim. The investigations of Richards 
and Bpoehr on the growth, hydratatlon, and acidity in certain species of 
Opnatia' (B. B. B., 30, pp. 429, 431) are said to have a bearing on this problem. 

The results of an extended series of observations on 0. hMceana 'are given, 
which are said ■ to show that the growth of the enlarging joints is at a mini- 
mum.in the morning, with a rapid acceleration parallel with the' rising tem¬ 
perature of. the open, reaching a maximum about noon and then decreasing to a 
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minimum before 3 o’clock. The growth of the opuntias takes place during 
a period of decreasing acidity, resulting from tlie disintegrating action of light 
and rising temperatures. This statement, it is believed, applies not only to 
the diurnal behavior of the plants during the growing season, but to the grow¬ 
ing season as a whole. 

In conclusion the author states that light and temperature in lesser degree 
are seen to exercise a totalized releasing effect on growth coincident with 
reduced acidity and increased hydratation to a certain limit. Beyond this 
growth is checked. 

The time and distaaice relation between brief illumination and reaction in 
sprouting ’vetches, G, Campanile (Atti E. Aecad. Lincei, Rend. Ot Bci. Fin., 
Mat. 6 Nat., 5. scr., U-OU), I, No. 12, pp. 986-969) .—This gives in tabular 
form the responses by sprouting vetches after an exposure of one second to a 
light of 50 candlepower at distances of 1 to 4 meters. Distance does not ap¬ 
pear to affect the degree of curvature, but the percentage of preceptible re¬ 
sponses increases with the time from zero at all distances employed for half 
an hour to 58, 25, 22, and 14 per cent at 1, 2, 3, and 4 meters, respectively, 
for 2i hours, and 100, 98, S2, and 70 at these distances for 10 hours. 

On the identity of heliotropism in animals and plants, J. Loeb and. II. 
Wasteneys (Proc. Nat. Acad. Bci., 1 {191o), No. 1, pp. 44-47).—^Attention is 
called to the fact that the investigations of Blaauw (E. S. It., 22, p. 329) 
showed that the time reguired to bring about the heliotropic curvature of plant 
changes inversely with the, intensity of illumination, and that the same law 
holds for the heliotropic curvature of the polyps of Eudenclrium. 

Some further investigations have been couducted to compare the relative 
efficiency of the various parts of the spectrum’ upon the production of helio- 
tropic curvatures in Eudendrium with that found for the heliotropic curva¬ 
tures in plants. These showed that the relative efficiency of the different parts 
of the spectrum of a carbon are light for the production of heliotropic curva¬ 
tures in Eudendrium and in seedlings of Avena is practically identical. 

The coefficient of mutation in CEnothera biennis, H. DeVeies {Bot. 

59 {J.915), No. S, pp. 169-190). —The author gives the results of a study of 
about 8,500 individuals grown from seeds taken from pure line pedigreed 
plants of GEJ. 'biennis. 

There were found among these specimens 8 nanella, 4 senngigas, and 27 
mlfurea mutants, giving percentages of about 0,1, 0.05, and O.S per cent. The 
origin of mutants from other species, the (inestion of partial sterility, and 
other mutation factors are discussed at some length. The author considers the 
phenomenon of mutability observed in (B. lamarcMana^ (F. blonds, and allied 
forms, as a simple continuance of the supposed mutability which presided at 
the origin of the wild species of the evening primroses. 

In connection with his invesligations, it was found that the seeds of evening 
primroses -were often very slow in germinating. This difficulty, it is said, can 
be overcome by pressing water into them, a pressure of 6 to 8 atmospheres for 
from 1 to 3 days being sufficient to stimulate all to a rapid germination. 

An mterpretation of self-sterility, E. M. East (Proc. Nat. Acad. Bci., 1 
(1915), No. B, pp. 95-100). —^The author offers a suggestion as to the cause of 
sterility based upon a study of descendants of a cross between Niootiana for- 
getiana and the large white-flowered variety commonly known as N. a0nis. 
A large number of experiments in which plants were self-crossed and back- 
crossed through several generations were made and studies were conducted 
with pairs of plants which furnished series of selfed^and crossed flowers. In 
these the pistils were examined' at regular periods 'and the difference between 
the development of the pollen tubes in, the selfed and crossed, styles was found 
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to be wholly one of rate of growth. In the selfed pistils the pollen tubes devel¬ 
oped steadily at a rate of about 3 mm. in 24 hours. Since the maxiimiin life 
of the flower was found to be about 11 days, the tubes were never able to 
traverse more than one-half the distance to the ovary. On the other hand, the 
tubes in the crossed pistils, though starting to grow at the same rate as the 
other, pass down the style and reach the ovary in 4 days or less. 

From these facts it is concluded that the secretions in the style stimulate 
the liollen tubes from other plants instead of inhibiting the tubes produced by 
poiien grains from the same i^lant. It is believed that there are present on the 
style stimulants, and experiments indicate that the principal one is a sugar, 
probably of the hexose group. In the pollen grains there is considered to be a 
specific material in the nature of an eruzym which calls forth secretion of the 
sugar that gives the direct stimulus. 

Further ohserwations on the relationship between the number of ovules 
formed and the number of seeds developing in Cercis, J. A. Harris {Buk 
Torrey BoL Cluh, 41 (1914), No. 11, pp. 533-549, figs. 4).—-In a previous paper 
(E. g. R,, SI, p. 523), the author discussed the relationship between the number 
Of seeds maturing and the number of ovules formed in the pods of a series of 
trees of C. camilensis from different habitats. 

In the present paper an account is given of collections made from individual 
trees, la which it appears that the physical constants, type, variability, and 
correlation of the. number of ovules per pod and the number of seeds develop¬ 
ing per pod in C. canadensis differ sensibly from individual to individual and 
from habitat to habitat. The data do not, however, justify the conclusion that 
trees from different habitats may be distinguished taxonomically. The correla¬ 
tions for number of ovules formed and number of seeds developed per pod have 
always been found positive and of a moderate, considerable, or even high 
intensity. The correlation coefficient is said to be slightly raised by the combi¬ 
nation of collections from different individuals. 

The taxonomic value of pore characters in the grass and sedge rusts, J. 0. 
Aethite and P. D. Fbomme {Mgcologia, 7 (1915), No. 1, pp. 98-83, ftp. l).—lt is 
stated that there are at present knowm in A'orth America 105 species of rusts 
cm grasses and 40 on sedges having urediniospore-pore characters that are 
clearly distinguishable, and hence available for use in their possible application 
to taxonomic study. Three general types of distribution of the pores are recog¬ 
nized, namel 3 % scattered, equatorial, and extraequatorial. It is thought that 
the practical importance of xKjre characters of the iirediniospores of the grasses 
a.nd sedge rusts lies in the application of this knowledge to the identification 
of the material that is incomplete. It has already been possible to make some 
progress in determining the species of rusts from uredlniosporic material alone. 

The development of 'Armillaria mellea, G. F. Atkinsox [Mycol. Ccnfbl, 4 
(1914), No. S, pp. 113-131, pis. 2). —This is an account of the progress of 
differentiation in A. -mellm. The view is expressed that the zone of radial 
liyplim, and a part at least .of the cortical zone of the young carpophore of 
A. 'mellea, is homologous with .the radial and cortical zone in Lepiota clgpeo- 
laria. It is thus homologous with ..the universal veil in certain species of Ama¬ 
nita and Amanitopsls, but does not ‘become differentiated from the pilciis as it 
does in these two genera. 

FIELB dl^ORS. 

Report on the experimental work of theh^alur agricultural station for 
1913-14, G. D. Mehta (Dept. Apr. Madras Rpt:^A913-14, pp. ^i).^The variety 
'.tests here reported include peanuts, sugar cane, ^nd rice grown on irrigated 
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land, dry land, and wet land, dotation experiments on these lands include 
peanuts, cotton, “tenai*’ (Betaria italica), ‘^eumbu’* (Pennisetum typhoid 
eum), and “ragi’’ (Meusine coracand), 

Eesnlts covering a period of seven years show that growing a cereal with 
peanuts gave an increased net profit per acre, although the yield of peanuts 
was less than when that crop was grown alone. Manurial tests included bone 
meal, burnt shell lime, powdered shell, peanut stalks, shells, and cake, and 
pit manure. Using a green manure crop, “daincha” (Sesljania muledta)y in 
the production of rice proved very beneficial. 

A handbook of STebraska grasses, E. M. Wmcox, G. K. K. Link, and Venus 
W. Pool {l^ehraslca Sta, Bui, 148 {1915)y pp. 5-120, .figs, 114 ),—Nearly 150 
species are identified, and a bibliography of publications of the U. S. Depart¬ 
ment of Agriculture and the state experiment stations on agrostology is ap¬ 
pended. 

The Spanish grasses of northern Africa, C. Manetti (Agr. Colon, [Italy}, 
8 (1914), A'os. 9, pp, 55S-576, pis. 4, 8; 10, pp, 641-68S, pis. 4, fip^^ d; ll, 

pp, 743-7SS, figs. 10; 12, pp. 815-830, fig. 1 ).—^This series of articles constitutes 
a very complete treatise on the Spanish grasses (Stipa tenacissima, Lygeiim 
spartmn, Ampelodesma mauritanica, and Aristida pungens), covering their cul¬ 
tivation, improvement, uses, and enemies. 

Agave.—Its culture and exploitation, P. Mighotte {UAgave. Culture et 
Exploitation, Paris: A. Challamcl, 1914, PP- 339, figs. 118). — A. treatise con¬ 
taining a study of this plant, its exifioitation and culture, the extraction of the 
fiber, and the utilization of the plant and its products. 

Pirst series of researches with reference to red clover breeding, H. M. 
Gmelin (Meded. RijJcs Hoogere Land^ Tuin en BoschOouwscli. [Wageningm}, 
7 (1914), No. 5, pp, 149-165 ).—^This describes methods of employing the bumble¬ 
bee in the seed production of red colver, and gives results of observations upon 
several varieties of red clover and the effect of different insects upon the 
fertilization of the flowers. 

A genetic and cytological study of certain types of albinism in maize, 
P. 0. Miles (Jour, Genetics, 4 (1915), No. 3, pp. 193-214, pi. 1, figs. 9 ).—^This 
article briefiy reviews previous investigations along this line, gives results of 
work conducted at the Nebraska Experiment Station in the inheritance of 
. albinism in maize, and includes an anatomical study of the leaves of certain 
types of maize. 

“Prom the studies of the various categories it appears that in all cases, 
with the possible exception of the striped leaves in Zea japonica, the several 
degrees of albinism in corn leaves bebave as simple Mendelian recessives; the 
first generation of a cross with ordinary green races giving fully green plants 
and the second generation segregating in the ratio of three green plants to 
one plant of the particular type which was used in the cross. The study of 
the manner of inheritance of variegated leaves of Z. japonica in crosses where 
alenrone color is involved has not been completed. 

“A rather definite relation has been pointed out between a pure white type 
of maize plant and a yellowish-white type, the results indicating that the 
presence of at least two factors is necessary for the development of normal 
green in the leaves of maize. In the absence of one of these factors the plant 
is pure white and soon dies, while in the absence of the other factor the plant 
at first is yellowish white hut is capable of developing into a greenish condi¬ 
tion and sometimes into a pure green plant. 

“ Studies of the relation between the other categories have not been com¬ 
pleted. Crosses of striped plants of the japonica type with golden plants, and 
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those of the green striped plants with golden plants and also the crosses of green 
striped plants with yellowish-white individuals which turn green, have all re¬ 
sulted in first generation plants which were of the normal green color. Although 
It was impossible to note the second generation plants, except during the first 
five weeks of their growth, it was possible at that time to identify segregates 
of the respective categories. The results secured in these crosses, however, 
add further evidence to the hypothesis that more than one factor is concerned 
in the production of normal green color in the leaves of maize. Api>arently 
there is lacking in each parent some genetic factor (or factors perhaps) which 
is concerned in the development of chlorophyll, and, since the plants are 
normal green, it appears as if that factor which is lacking in one parent may 
be present in the other. 

‘‘ In the pure white plants no plastids could he differentiated. In the 
yellowish-white plants which later may become green plastids apparently are 
present from the first, although they are few in number and are very small, 
gradually increasing in number and size as the leaf turns green. 

Ill Z. japoniea the manner of distribution of plastids may be compared with 
the condition which Trelease has described in certain vaiiegated agaves. He 
found that the normal green condition was due to the presence of plastids 
in the siihepidermal region of the leal In variegated leaves, if the stripe 
was pale greenish, there was found to be a suppression of plastids through sev¬ 
eral of the siihepidermal cells, while in a pure white stripe there was * all but 
complete suppression of recognizable plastids.’ ” 

Perjugate cotton hybrids, C. G. Mabshall (Joivn Heredity, 6 (1915), Ho, 2, 
pp, ^)*—This article notes the great diversity of characters that 

appeared in the per jugate, or second generation, while the Individuals of the 
conjugate, or first generation, resulting from a cross between Hindi and 
Egyptian cotton were vexy uniform and showed characters intermediate hetweeii 
the two parents. 

It is noted that studies of the different parts of the several plants, such 
as the leaves, InTOliicral bracts, bolls and seeds, revealed as great diversity 
and range of differences among these more detailed characters as there was in 
the general apiiearanee and habit of growth of the plants, . . . The leaves of 
the different plants varied in color from a light or yellowish green to a very 
dark green, some of the plants showing a bronze or reddish tinge. They also 
varied in shape from simple leaves to leaves with deeply cut lobes, with margins 
^ wavy or crenate in many different degrees. There was the same variation in 
the glossy or hairy surfaces, as well as in texture and veining; in fact, the 
leaves of sister plants were often so different that they might well have repre¬ 
sented as many distinct types of ^cotton. . . . 

“ The extra floral nectaries, which are one of the specialized features of the 
cotton plant, also showed many aberrations and sometimes marked degenera¬ 
tion, The general tendency seemed to be'toward a smaller development of 
nectaries than in the parent stocks. On the majority of the plants the nectaries 
both of the leaves and involucres were very small and inactive or altogether 
absent, ... 

“The bolls of,these perjugate hybrids were perhaps more striking In their 
diversity and possession of strange characters than any other parts of the 
plant. There were many shapes^^some very unusual and freakish. The bolls 
of one plant were very long and narrow, almost cigar-shaped. Another plant 
had bolls almost round but with a beak as long as, and in many cases longer 
'than, the body of the boll. Still another plant had small boils with blunt ends 
and a constriction at the'middle which made them look like peanuts. .Some 
plants had'large boils and some small, some had bolls dotted with numerous' oil 
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glands and some with few; some plants had holls deeply pitted and some had 
hoils with smooth surfaces, the oil glands being more deeply buried in the 
tissues of the wall. 

The seed and lint characters were as diverse as the boll characters. The 
seeds from the different plants were of many sizes and shapes and no two 
plants showed the same distribution of fuzz on the seed. The seed of one 
hybrid plant was entirely naked while usually there were tufts of fuzz at either 
the apex or base of the seed or at both ends, these tufts varying in size for the 
different plants. Several plants had the seeds completely covered with thick 
fuzz, but even these differed from each other in that some had green fuzz, 
some brown, and some pure white. The lint also varied greatly in both 
Quantity and quality and ranged in color from a pure white to a decided buff. 
From a commercial standpoint the lint would have been of little value because 
of the variation in length and quality of the lint from the different plants.’^ 

Twelve individuals derived from self-fertilized seeds from the same conjugate 
Hindi X Egyptian plant are described in detail and serve to show those features 
in which the plants differ most noticeably from each other and from the 
parental types. 

Uelation of density of stand and yield in cotton, A. Sheedeb {Izv. Tiirlcest, 
Eelsk. KJwz. Opytn. Btantsu, 4 {1913); ahs, in Zhur. Opyin. Agron. {Rms. 
Joun E^pt LandioA, U (1913), Ao. d, pp. o22, d3d).—Observations of the 
author indicate a ratio existing between tbe soil surface occupied by the cotton 
plant and the leaf surface of that plant. This ratio is unaffected by the thick¬ 
ness of planting, and the soil condition seems to be the chief factor in determin¬ 
ing it The number of bolls on each plant was found to be approximately pro¬ 
portional to the distance between each plant, and it is noted that the number of 
maturing bolls was found to depend on the number of stems per unit area and 
not on the total number of ovaries. 

Close planting of cotton to avoid frost injuries, R. Sheedeb (Turlcest 
BelsJc, Khoz., No. 2 (1913); ahs. in Zhur. Opytn. Agron, (Russ. Jour, Expt 
Landio.), 14 (1913), No. 5, pp. 518, 519). —^This notes the success of close 
planting as a means of securing early maturity of the bolls to avoid injuries by 
early frosts. 

Flax culture, V. E. Feeeman (New York: Author, 1915, pp. 19, figs. 9 ).— 
This book treats of the preparation and industrial use of the flax plant in its 
various phases. 

termination of hemp seed, G. Consolani (Bfaz. B 2 }er, Agr. Ital, ^7 (1914), 
No. 6, pp. 427 - 439 , figs. 2 ).—This article gives results of germination tests in 
1914 of hemp seeds grown in the years 1909-1913. The percentages of germiiia- 
tlon were 60, 0, 71, 65, and 79, respectively. With the 1009 seeds the plumules 
did not appear until the ninth day and germination continued until the twenty- 
first day, while with the 1913 seeds the plumules appeared on the sixth day and 
germination was ended by the sixteenth day. 

Experiments on lime requirements of lupines, von Seelhoest, Geilmann, 
and R. Thiele (Deut. Lmdw. Presse, 4 ^ (1915), No, 1, pp, S, 4 , figs, This 
article reviews previous work of investigators, and gives results of pot experi¬ 
ments conducted at Gottingen to determine the influence of applications of lime 
on ihe nodule development and consequent growth of the plants. Half of the 
pots were filled with sterilized soil, and these soils were then inoculated by 
means of soil known to contain the proper nodule-forming bacteria and that 
had been variously treated with lime, sodium nitrate, and ammonium sulphate. 

Tabulated data show that the maximum development of nodules was produced 
with ^the untreated inoculating soil or that containing small quantities of lime 
or nitrate of soda. The combined applications of small or large quantities of 
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lime, sodium nitrate, or ammonium sulphate seemed to check their develop¬ 
ment The authors conclude, therefore, that the injurious effect of lime applied 
to lupines is due directly to the unfavorable soil conditions thus produced for 
the development of the nodule-forming bacteria. 

Yields of native prickly pear in southern Texas, D. Geiffiths ( U. B* Dept. 
Agr. But W8 (1915), pp. 11, pU. This bulletin reports work in continua¬ 
tion of that previously noted (E, S. R., 20, p. 34), but includes the additional 
species Opuntia gommei and 0 . cpanella and -some other less important species. 
Methods of cultiTation employed at Brownsville and San Antonio, Tex., and at 
Chico, Cal., are described. 

The yields at Brownsville were at the rate of from 85.492 tons to 185.887 tons 
per acre for 2- and 3-year-old plants, making an annual production of from 
17.746 to 54.793 tons of succulent feed per acre. These yields were from newly 
planted cuttings. Yields of stumps from which a crop had been harvested often 
averaged over 100 tons per acre per year. The yields from cuttings at San 
Antonio ranged from 2.83 to 20.685 tons per acre, and from stumps from 9.8 to 
28 tons per acre. 

It is noted that shallow cultivation to suppress weeds gave better i^esults than 
deep cultivation or a dust mulch system. Thorough preparation of the soil 
before setting the cuttings seems essential for the best results. 

Report of the prickly pear traveling commission, Hovemher 1, 1912, to 
April 30, 1914, T. H. Johnston and H. Teton (Rpt BHcldy Pear Trmet 
Com., Qiieenslmid, 1912-1914, pp. pis. 28 ).—^The report of a commis¬ 

sion of inquiry appointed by the Queensland Government to visit countries 
in which prickly pear plants are indigenous or have become naturalized, for 
the purpose of ascertaining what diseases, parasitic plant organisms, and para¬ 
sitic or predatory insects are injurious to these plants, as a method of destroy¬ 
ing or controlling their growth, and also the possibility of utilizing prickly 
pears for commercial purposes. The results of these studies of the activitieiS 
of rodents, insects, and diseases; the utilization as food for man and for stock, 
as a fertilizer, and as a source of alcohol, fiber, and oxalic acid, and the utili¬ 
zation of the mucilage, and coloring matter in the fruit; and the destruction 
by overgrowth, by chemicals, and by mechanical means are summarized for 
each of the following countries: Java, Ceylon, India, South Africa, the Canary 
Islands, Europe, and the Mediterranean area, the Enitod States, Mexico and 
Central America, the West Indies, South America,, the HawaiianTslancls, and 
the Australian States other than Queensland. ^ - 

A bibliography of over 400 titles is appended. 

On the inbreeding of rye, K. von ROmkee and R. Leibneb (Ztschr. Pfian^eu- 
zucht, 2 {19U), No. 4, pp. 429-444f 4)*—^This article discusses data ob- 

tatoed in experiments previously noted (B. S. R,, 21, p. 736; SO, p. 525), to 
study the kerne! color of rye in pure lines, and also points out from the same 
data the'increase in yields of progeny of crosses between pure lines of rye. 

Physiological studies of Bacillus radicicola of soy bean, J. K. Wilson 
(Ahs. i% Science, n.'sen, 41 {1915), No. 1048, p. 180).—This paper, presented 
at the ninth annual meeting of the Botanical Society of America, Philadelphia, 
in Becember, 1914, ‘'confirms earlier work as regards the influence of nitrates 
on nodule production, ■ and indicates in addition that sulphates in relatively 
weak concentration inhibit the process.' 'Chlorids and phosphates stimulate 
nodule production, while ammonium salts are inhibitory. The significant fact 
was developed that w^hile nodule development was prevented by the presence 
; of nitrates, 'phosphates, and ammonium salts, yet the organism retained its 
\ In the presence of these salts. Whether the effect of the salt is'upon 
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tile root, sticii as to make it resistant, or upon tlie organism can not yet be 
stated.’^ 

Can sodiTim replace potasli as a nutrient for sugar beets? Keuger { Beui * 
Zmlicrindus,^ S9 (1914), No. Jf7, pp. 951-953). —Tliis article describes an experi¬ 
ment in wliicli sodium was applied as a fertilizer in place of potasb. Tbe 
results sliowed tliat tlie sugar and potasli contents ,of the beets followed closely 
the quantities of potash applied with little reference to the quantities of sodium. 
The author believes, however, that the presence of the sodium increased the 
eftectiveness of the potash. 

Loss in tonnage of sugar beets by drying, H. B. SHxIW (U. S. Bept. Agr. 
Bill. 199 (1915), pp. 12, Ags. 5). —This bulletin gives results of experiments to 
determine the amount of loss of sugar beets by evaporation in the field. 

The weights of sugar beets pulled at Ogden, Utah, on October 17, 1912, and 
left spread out, not topped, for 24 hours showed a loss of 10,32 per cent in a 
mean temperature of 43.29® P. When pulled, topped, and left in rather small 
piles In a mean temperature of 50° for 3| hours the roots lost 0.54 per cent in 
weight In another similar test in a temperature of 62° for 6i hours the 
roots lost 2.42 per cent in weight. 

In a test at Garden City, Kans., in which the roots were placed in medium¬ 
sized piles and left exposed from November 10 to November 14, there was a 
mean daily loss of 6.4S per cent in weight. A similar experiment in which the 
roots were thrown into large inles (500 lbs.) showed a total loss w’hen covered 
with the beet tops of 4.1S per cent in one series and 4.85 per cent in another. 
When left exposed the losses were 15.06 and 14.14 per cent, respectively. 

In testing the effect of drying upon the sugar content of beets laboratory 
results showed that the percentage of sucrose increases as the water is with¬ 
drawn by evaporation. It was also shown that some inversion and decomposi¬ 
tion take place even during so short a period as about 30 hours. 

Beets in large open piles containing 11 tons 900 lbs., 16 tons 1,700 lbs., and 

28 tons 190 lbs., respectively, and left from November 3, 1912, to January 4, 

1913, lost 4.1 per cent in weight during the two months. The mean tempera¬ 
ture was 36.72°. 

The relation of shrinkage to money loss is discussed. 

Variation in the content of sugar in beets during the second year, 0. 
Munerati, G. Hezzadeoli, and T. Y, Sjappaeoli (Sta^, Sper. Agr. Ital., 47 

(1914), No. 5, pp. 317-336, figs. 6). —^This article gives results of a study to 

determine the variation of sugar in beets during their seed-producing period. 
Beets were analyzed in March, 1913, at the time of transidanting and again at 
different dates in September, October, and December, just before, dining, and 
after the matiimtioii of the seeds. 

The tabulated data show a wide variation in the content of individual beets 
and that many had a relatively high sugar content at the end of the season, 
even higher in some cases than before the growth of the seed stalk; that there 
is a class of roots that nearly maintains its quality, form, and weight; that 
there is another class that substantially changes in quality and increases 
more or less in weight by new growth; and that there is an intermediate class. 

Contribution on the biology and valuation of beet seeds, M. Peaut (Jf^hres- 
her. Ver. Angew. Bot., 11 (1913), No. 2, pp. 168-217). —This article reviews 
work of previous investigators, and gives results of work performed at the 
experiment station at Hohenheim, Germany, respecting methods of sampling, 
testing, and estimating the agricultural values of beet seeds. The method of 
sampling that proved to be the most exact is that termed the “ count-percentage 
method” (ZEhlprozentmethode), with modifications In averaging originally 
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used by the author. The comparative exactness of the three methods, actual 
count, count-percentage method, and count-percentage method with averages 
are indicated as 58: 37: 25. 

As a measure of the agricultural value of beet seeds the author tried several 
methods of weighing 100 germinating seeds within definite periods. This 
proved satisfactory, as this weight bore a direct relation to the vigor of the 
germ. 

Besults of work in breeding and selection and of observations on vari¬ 
ability and the correlation of variability with sugar cane, carried on at 
the sugar factory at Senipalwadak, Java, R. A. Quintus (Arch, SiiilyeriniXiis. 
Wederland. Indie, 22 [1914), IV'o. pp. pis, 2^).—^The work 

here reported was carried on in 1911, 1912, and 1913. The studies were made 
in regard to heredity as influenced by selection In both sexual and vegetative 
methods of propagation with pure lines and hybrids of sugar cane. Variability 
and the correlation of variability in regard to the production of the crops are 
discussed. 

The author concludes that with self-fertilized sugar cane the inheritance of 
characters follows closely Galton's law of regression. Deviations either within 
xnire lines or in hybridization do not seem to be inherited. In hybridizing it 
appears that the individual parental characters follow Mendel’s law in the 
second, generation. Some characteristics such as thickness, tillering, and sugar 
content do not seem to be inherited. There is a negative correlation between 
cane weight and percentage of sugar in the juice, and a positive correlation be- 
'tweeirthe cane weight and sugar yield. 

The structure of the stomata of the sugar cane, J. Kuypee (Meded, Proef- 
stat, Java*8iiiherindm., S (1914), 1, pp. 12, pis. 2, fig. 1; Arch. Bidloerindus* 

mdertrnid. Bidie, 22 Um), 41, PP- 1679-1690, pis. 2, fig. i).—This article 
gives results of microscopical examinations of the parts of the stomata, in¬ 
cluding guard cells, accessory cells, and the movement mechanism of the stoma 
cella 

Sugar cane, its cultivation and gul manufacture, J. B. Knight (Dept. Agr. 
Bomhag But 61 (1914), PP- 41)- —'I'his bulletin discusses the methods of pro¬ 
ducing sugar cane, including the planting methods known as the GuJarS.t, 
Mauritius, Poona, row system, and Java system, and pests and diseases. 

Conservation of soil moisture in the cane fields, J. T. Ceawley and W. B. 
Cabt (Porto Rico Bd. Agr. Bsspt. Bta. Bui. S (1915), pp. 7-9). —^Tliis gives the 
results of a field test in which the soil to the depth of 1 ft. under a 6-in. mulch 
of cane trash showed a weekly average from September 8,1913, to June 1,1914, 
of 2,2 per cent more moisture than soil which had been cultivated, and 4.1 per 
cent more than soil that was left fallow, neither cultivated nor mulched. 

Stripping of cane, J. T. Cbawley , (Por^o'Bico Bd. Agr. Eirpi. Ets. But 8 
(1913), pp.. 10-16). —^This gives results of two seasons’ work as to the advan¬ 
tages in stripping the dead leaves and suckers from the growing cane. The 
averages for the season 1912-13 for stripped and unstripped, cane are given as 
38.16 and 38.04 tons of cane, 15.44 and 15.46 Brix, 13.23 and 13.19 per cent of 
sucrose, and 85.6 and 85.3 per cent of purity, respectively. For the season 
1913-M the figures are 20.85 and 21.28, 17,01 and 17.04, 14.86 and 15.06, and 
87.4 and SS.3, respectively. 

Using cane tops for planting, A. H. Rosenfeld (Intermt. Jour., 17 

(191S), Mo. 198, pp. 16-18 ).—^This article gives results during the first'and 
second years of using the upper third of the stalk for planting, this practice 
being based on its lesser, value as a sugar-producing part. The data show a 
: tmller yield from the cane tops the first year, but there was much less differ- 
the^ second year between the cane tops and ordinary cane in yield per acre, 
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and tlie average weiglit per stalk was greater than from the ordinary cane^ 
being 1.74 and 1.60 Ihs,, respectively. 

Tobacco mutations, H. K, Hayes {Jour, Heredity, 6 (1915), Ho. 2, pp. 
fiys. 2).—^TMs article briefly reviews work with the mutation tobacco known 
as the Stewart Cuban, already noted (E. S. K., 30, p. 631). 

It is stated that on December 28, 1913, seed of this new type was planted in 
the greenhouse, and transplanted to the field in the spring, where in September 
the x)Iants had attained a height of from 12 to 14 ft., had produced an average 
of SO leaves per plant, and showed no sign of a blossom. They blossomed in 
October in the greenhouse. The recurrence of other mutants of similar types in 
several fields in Connecticut is noted and discussed. 

Tobacco breeding in Dalmatia, K, Pbeisseckeb (FacliL Mitt, Osterr. 
regie, 14 {1914), Ho. 1-2, pp. 4-48, pis. 8, figs. 11). —This article gives results 
of hybridization and selection of Dalmatian varieties of tobacco in the experi¬ 
mental fields of Yrlika, Sinj, Imoski, Yinjane, Postranje, and Runovitch, and 
continues work previously noted (E. S. B., 27, p. 238). 

Report of cultural and wariety tests with wheat, M. Nelson and L. W. 
OsBOEN {Arkansas Sta. Bui. 121 {1915), pp. SSI). —This bulletin briefly notes 
the importance and need of improvement of wheat in Arkansas and gives re¬ 
sults of cultural and variety tests that were begun in 1007 at the station. 

In weekly seedings from the fourth week of September to the first week of 
November the best average results at Fayetteville, Ark., were obtained from 
seeding the first part of October. An average difference in yield of 3.61 bu. 
per acre with three varieties is noted in favor of drilling over broadcasting 
wheat. The average of the different rates of seeding for the entire test indi-. 
cates approximately equal yields from either the 4-, 6-, or S-pk. seedings. Six 
pk. per acre is the quantity recommended for average conditions. Under the 
usual conditions shallow (1 in.) covering of the wheat seed was found to be 
more satisfactory than deep covering. 

The number of varieties tested during the several years ranged from. 12 to 
61 per year. The results indicate that “while the source of seed is not as 
important as is the type or variety to be chosen, it would seem that preference 
should be given to home-grown seed, providing a suitable variety can be se¬ 
cured. Varieties obtained from sources having a climate similar to that of 
Arkansas as a rule have given best satisfaction. 

“Results of variety tests indicate that early maturing soft winter varieties 
yield well and produce the best market quality of grain under Arkansas condi¬ 
tions. Red May and Alabama Bluestem are varieties of this type which have 
proved satisfactory. Fill caster and Fultz, though somewfiiat later in time of 
maturity, have given good results. Other varieties of this same type which 
have given general satisfaction are Kentucky Bluestem (a white wheat) and 
Currell Prolific. 

“ Varieties of hard winter wheat have not produced a uniform quality of 
marketable grain, although the yield is frequently high,” 

A preliminary report of a fertilizer test is also given. 

Spring wheat in the Great Plains area: Relation of cultural methods to 
production, E. 0. Chilcoi% J* S. Cole, and W. W. Bttee ( U. B. Dept. Ayr. BuL 
(1915), pp. 4S, fig. 1). —The study of the yields obtained under various 
methods of seed bed preparation in the Great Plains region as here presented 
deals only with spring wheat and is made in such a way as to show the effect 
ol cropping and^ cultivation in only the year preceding its growth. There is also 
given a study of the comparative cost of production of wheat under each of the 
methods 'Studied and the resulting profit or loss. 
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The work Iiere reported from 14 stations covers an aggregate of 73 station 
years, embodies the data from a. total of 1,683 plat years, and includes parts 
of ten States. Data for eaeb station regarding yield and cost of production 
cover the items of fallow, plowing, disking, listing, stibsoiling, green manuring, 

summer tilling, and previoiis crop. 

It is Bhown that “ some seasons are so unfavorable as to result in failure 
of tlie spring wheat crop without regard to the cultural methods under investi¬ 
gation. Extremely unfavorable climatic conditions can not he overcome hj 
cultural methods. It is only in those seasons when the rainfall deficit is so 
small that it can be overcome by moisture stored in the soil that the cultural 
methods under investigation have shown important effects upon yields. . . , 
Reducing the cost of production has in most cases in these investigations 
proved a more important factor in determining profits than increasing yields 
by cultural lUQthods. 

'‘Northern Colorado and Kansas seem from these investigations to he the 
southern limit of profitable spring wheat production on the Great Plains. This 
limitation does not apply to winter wheat and other crops 'under investigation. 

“ Disked corn ground has given consistently high yields. This, together with 
the low cost of preparation, has resulted in its showing the highest average 
profit or low'est average loss of any of the methods tried at all of the 14 sta¬ 
tions except one. These profits are based on the assumption that the corn crop 
was so utilmed as to pay for the cost of its i>roduction. Furrowing with a 
lister and leaving the surface ridged through the winter has resulted in a small 
increase in yield over plowing at seven of the eight stations w^here it has been 
tried. As it is a somewhat cheaper method of preparation than plowing, it 
has consequently been more profitable. The average difference in the yields of 
spring wheat following fall plowing and spring plowing-are very small. At 
most stations the afivantage of one over the other depends upon the season, 

“ Subsoiling has been of doubtful -utility as a means of increasing yields. As 
a means of overcoming drought it is without value. Summer tillage witliout 
crop has given the highest average yields of any method under trial at 12 of 
the 14 stations. However, on account of its high cost, clue to extra labor and 
alternate year cropping, it has not been the most profitable practice. The most 
expensive method under trial is green manuring. It has produced less profit or 
greater loss than any other method under investigation.” 

Tillering of spring wheat, S. I. Toeobev (BezcTicliuK BelsK Khoz, Opytn, 
Btants'M, Wo. 29 (1912), pp. S; al)s. in ZJmr. Opytn, Agron. (Biws. Jour, 
'LandwJ, 14 (1913), No. 4, PP^ 403-407 ).— ^Thls gives the results of experiments 
conducted in 1912 to study factors influencing the tillering of wheat. 

The author concludes that soil fertility, available light, and moisture, as in¬ 
fluenced'by the spacing of the plants, are the chief determining factors of tiller¬ 
ing in the variety studied (Poltavha). In wide spacing the tillering period 
continued 13 days, while with close spacing no new’^ shoots were sent up after 8 
days. It wms found that the grain produced on the early appearing tillers was 
superior to those produced on later'tillers. The data are given in tabular form. 

Ture seed law, T. P. Coopee (Worth DaJcota Bta. Mpt, 1914, Pi -17 PP^ 14-1(7}.— 
This gives results of the examination of 5,577 samples of seeds for purity an4^ 
germination. Tables show the approximate purity and the number of samples 
received of a given grade of germination and of hard seed, and the. number ' 
which' contained prohibited seeds. 

Ture seed law (Chepenm, W-po^: mate J>a%r% Fooil, and Oil Comr. [WlSl 
pp, 11').—The text of the Wyoming'pure seed law is given. 

, Weed seeds In farm lands,, J. B.. Feyee (Agr. Gaz, Vmada, 2 (1915), Wo. X, 

, fp. This article gives results of tests to' determine the preyaleace of 
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weed seeds in farm lands and diseoTer tlie relation of ilieir x)revaleiice to 
eiiltnral conditions. Samples oi soil were taken from Acids in Ontario, Sas* 
kateliewaii, and Alberta. 

Tlie average number of vital seeds per square jard 1 in. deep was fotind to 
be in tlie surface iiicb 1,107, in tie second incb 457, and at fLom 5 to T in. Ijelow 
tbe surface 3S1. Tbe average mmnber of vital seeds m.2C3-02. samrdes of sod 
aged 5 to 10 x^ars was in tbe first incli IS, in tlie seconil ineh 14, and at a cleptJi 
of from 5 to 7 in. 71. In sod 10 to 15 years old tbe seeds at tbe respective deptlis 
were 151^, 0, and 3b and in sodlo to 20 years old, 20, 21, and 21, respectively. 

In a field wblcb b;Kl grown barley and oats continuoiislr from 1004 to 1012 
20 oz. of soil in tlie surface inch show’'ed 134 weed seeds, tie second inch showed 
133, and at from 5 to T in. 112 seeds were found. A field under a good cropping 
system since 1005 showed only about one-fourtli as many weed seeds as one 
under continuous grain cropping. 

lliie destx'uction of weeds bx tlie use of sulpbnrie acid:^ E. Raeate (Prog. 
Agr. et ViL {Ed. rEst-Cenire)^ 3(j {1915), Pfo. S, pp. — This article dis¬ 

cusses tbe w'ork of several years (E. S. E., 30, p. 441) on weed destruction, and 
gives results of recent trials in w'bieb sulpbiirie acid was successfully used in 
tbe destruction of wild mustard, buttercups, shepherd's parse, whitlow grass, 
wcJlilower, feverfew, bindweed, knotgrass, trefoil, and JJ^iticago apiculata in 
fields of cereals. 

Weeds; How to control them, K. E. Cox {U. S. DepA Agr. Fanners^ BuL 
660 (1915), pp. 29, figs. 27).—GChis gives methods of eonti’ol of weeds and a 
descriptive list of the 50 worst weeds of the United States, 

HOSTIOULTUEE. 

EzxDeriments in growing greenhouse crops on much or humus soils, H. C. 
Thompson (Jour. Amer. Peat Boc., 7 {191 Jp, Fo. pp. l9U'-207, figs. 7).—The 
results are given of experiments conducted by the aiithor during tbe seasons 
1012-13 and 1013-14 to determim the value of muck or hiiirius soils in growing 
greenhouse crops and the adat3tation of different crops to these soils. The 
work the first season wnis confined to one representative tyjie of pure muck soil 
taken from a cultivated field in northern New Jersey and the growing of let¬ 
tuce, cauliflower, and tomatoes. An additional type of muc k from a cultivated 
field near Kalamazoo, Mich., was used the second season add roses and carna¬ 
tions were also grown on the New Jersey muck. Yields for the various plats 
are here jiresented in tabular form and discussed. 

No definite conclusions are drawn, but the results for two seasons indicate 
that a good type of cultivated muck soil is valuable for grceahoiise crops. Eaw 
iiiiiek soil gave much lower yiekUs than the cultivated soil. The greatest value 
of muck is for crops grovm for their foliage, siieli as lettuce, although cauli¬ 
flower and tomatoes produced, large yields on pore'muck and on mixtures con¬ 
taining from 25 to 75 per cent of muck. Rure muck ,,slioalcl not be used with 
roses, as the folijige gi’owth as too great and the flowers Eiot satisfactory. A 
mixture of muck soil and clay produced large numbers of fiowers of good color 
with long stems and excellent foliage. With carnations tb*e muck soil did not 
give as good results as a clay-sand-maniire mixture. The flo’wer stems on plants 
in tbe plats containing 50 per cent or more of muck were longer and heavier 
than on the jilants in the regular greenhouse soil, but the blumber of blossoms 
produced was not as large. ;';g; 

'G-rafting the eggplant on Solaiuim torbum, H, A. van Hebmann (Modern 
Glebe, 3 '(1915), Jo. pp. SJf'-FT, fig. 1). —^The author ca3is attention to the 
98262"—No. 2—15-4 
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i^ractice eiiipioyetl at the Cuba E^cperiment Station of graftin.? eggplants on a 
wild spec'ies of Solaninn. Tins is said to be the only practical way in wliieli 
eggplants may be grown during tbe rainy season in Cuba. 

Tomatoes for Hortla Dakota, H, O. Werneb (North Dahota Bui. Ill 
(IDlo), pn. 209-2S2, figs. 5).—This bulletin reports tlie first season’s results of 
a Tca'iety and strain test of tomatoes, in wlilcb 8T varieties, eoiiiiirising 122 
strains, were used. Certain cultural tests conducted in connection wdb tlie 
variety tests are also reported, and directions are given for ^'owing and can- 
iiiug tomatoes. 

A comparison of tbe varions strains tested showed as great a variation in 
earliness, total yield, size of fruit, etc., wiibin a variety as between varieties. 
Tbe plants were grown from seed secured from a number of localities. Tbe 
more northern grown seed generally gave tbe best results. It was noticed, 
bov'ever, that in many cases some of tbe more southern grown seed produced 
better results, indicating that a northern location can not be substituted for 
good breeding in tomatoes, Tbe varieties best adapted to tbe section were tbe 
Earliana, Bonny Best, Chalk Jewel, June Pink, and a few other early varieties, 
A test of various planting times showed tba.t to secure tbe maximuiii crop 
the seed must be sown late in March, either in the hotbed and then transplanted 
into pots or cans, or must be sown about the same time directly in the pots, 
in which the plants may be grown until set in the fields during the latter part 
of May, 

An experiment was conducted in root pruning tomatoes by pulling the plants 
so as to loosen the main roots and disturb the root system to a considerable 
extent. This w'as clone on July 23, August 17, and September 1. The results 
indicate that the roots should not be disturbed too oavly in the summer, but 
that when done toward the end of the season the total yield will he increased, 
as the root injury tends to check vegetative growth and cause the ripening of 
all fruit that hits already been set. Priming the top ap]>ears to stimulate the 
production of early and large fruit, although the total production may be 
somewhat decreased. 

' The pollination and fertilization of fruit trees, E. E. Pescott (Prmi; 
World Austral.. 16 {1915)- No. 2, pp. SS-35 ).—^A brief review of the literature 
of the sifoject. 

Emits for Minnesota planting (Minn. Hort, (1916), No. J}, p. 737).—-A 
list is given of orchard and small fruits and nuts adopted by the IMiinu^sota 
State, Horticultural Society in 1914. 

An orchard survey of Jefferson County, E. U. Jeffries CWest Virginia 
Bia.^Bul, 147 (1914), PP- S-Sl, pi. i, figs. 5 ).—Eesults are here given of an 
orchard survey of Jefferson County, W. Ta., conducted during the summer of 
1913. The survey was limited to orchards over four or five acres in extent and 
reports were secured on ISl orchards. 

The county has approximately 195,524 apple trees, of which 52.3 per eeiil; 
are of hearing age. The size of the orchards is as high at 320 acres, the typical 
size being 10 acres. T* larger orchards as a rule show a greater yield and 
Income per acre than the smaller orchards. The square system of phinting Is 
generally used, the tj-pical distance being 30 by 30 ft. The chief commercial 
varieties are York Imi>erial, Ben Davis, Grimes, Arkansas, Stayman Wine- 
sap, and Winesap. Many of the recent plantings are of Jonathan, Winesa]), 
Beliclous,,. and Gano. Plantings of Ben Davis have decreased during the'last 
few year ^ ^ 

^ ,As to soil management the, young orchards are generally planted to a hoed 
or cultivated crop in, rotation wdth a grass or gi’ain crop. Sod culture is gen¬ 
erally,, piacticedA,n"; bearing orchards, although cultivated orchards are more 
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profitable. Abont SO per cent of tlie bearing orchards have been in sod for 5 
years or more. Sod orchards are pastured chiefly by hogs. Sheep are used 
to a considerable extent. The data secured indicate that it pays to fertilize 
orchards and that a combination of manure and commercial fertilizer is the 
most profitable. 

Seventy-five per cent of the orchards are primed in the spring and annual 
pruning Is practiced in 62.5 per cent. 

The chief orchard insect pests are the codling moth and San Jose scale and 
the most prevalent diseases are cedar rust and bitter rot. Forty per cent of 
the orchards are sprayed three times and 10.4 per cent are never sprayed. 
IJme-siilphiir and arsenate of lead is the mixture generally used. Spraying 
orchards three times produced an average income of S101.13 per acre. Orchards 
sprayed twice yielded an increase of $60.26 jier acre, while orchards sprayed 
once gave ])ractically the same results as misprayed orchards, viz, $39.32 for 
the former and $39.38 in the latter instance. 

Fire pots as a protection against frost, M. B. Davis (Apr. Ga.v. Canada, 
2 ildld), Xfh 1, pp. 9-13. fiij . 1). —^As the result of a test of fire iiots conducted 
at the Canadian Central Farm with si^ecial reference to the protection of 
vegetables from frost the author concludes that for oixlina.ry jiurposes, such 
as a frost of 5 or 6°, 100 heaters per acre are ample to raise tlie temperature 
above the danger point. In the test the cost of the heaters and other equip¬ 
ment was $61 and tlie operating ex[>enses per acre about $16. 

Some common spray mixtures, O. S. Watkins {lllinaiii Sta. Giro, 160 (1913), 
2. ed., rev., pp. 19; (1913). 3. ed., rci\, pp. 10). — Revised editions of this circular 
(B. S. B., 28, p. 48). 

To the third edition is added a spraying schedule for Illinois peach orchards, 
together with the results of some experiments in spraying apple orchards con¬ 
ducted during 1914. These experiments included a test of the efficiency of 
various brands of arsenate of lead and a test of five and six sprayings of 
arsenate of lead during the season for the control of the codling moth as com^ 
pared with the usual four sprayings. The results of the latter test show the 
beneficial influence of additional spraying in a season when the codling moth 
is unusually bad. The fruit which received only four sprayings was over 
50 per cent w’onny, wdiereas the fruit w’hich received the six sprayings was 
less than 5 per cent wormy. 

Cost of distributing, G. H. Powell (Cal, Cult., (1913), "No* 11, pp. 326-^ 
331). —^TMs address, which was delivered before a convention of the Western 
Fruit Jobbers, comprises a concise survey of the various factors entering into 
the cost of distributing citrus fruits. The cost data given are based upon in¬ 
vestigations conducted under the direction of the California Fruit Growers’ 
Exchange. 

The results of this investigation, combining 30 representative markets and 
Including 5AS5 reports extending over the year 1914, show that of each dollar 
paid for oranges and lemons the grower receives 26.7 cts. for the fruit on 
the tree. The remainder of the dollar is divided as foMrws: Picking, hauling, 
and packing, 9.8 cts.; freight and refrigeration 20.5; grower’s selling cost 1.5; 
.lobber’s distributing cost 8.2; and retail distributing cost 33.3 cts. 

[Papain extraction experiments], P. Watts (Imp. Dept. Agr. West Indies, 
Bpt. Bot. 8ta. [eio.] Antigtia, 1913-14, pp. 18-20).—An expeiiment was con¬ 
ducted with papaya trees at the Antigua station to secure reliable information 
relative to the yield of papain per tree and the best method to adopt offdrying 
the product. Data are given showing amount of juice obtained from three 
trees at'various tappings. It was demonstrated early in the experiment that 
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blit little papain can be obtamed by bleeding tbe stems and deaf stalks of 
papayas. 

Tlie data secured deal entirely with tbe papain obtained from tbe fruit. 
Twenty bearing trees yielded 180 oz. of juice from wbicb was obtained aiv 
proxlniately 35 oz. of dried papain. It is concluded that under normal cir¬ 
cumstances tbe growing of papayas for tbe production of papain would be 
lucrative. 

Strawberiy growing in Arkansas, W. H. Wicks (Arkansas But 122 
(1915), pp, 5-48, figs. 2S).—practical treatise on strawberry culture with 
special reference to Arkansas conditions, tbe subject matter being based upon 
a survey of cultural methods in various districts of tbe State in 1914. 

Tbe phases discussed Include soils; location; preparation of soil; varieties; 
fertilizers; tbe sex of tbe strawberry; propagation; setting time and care of 
plants; system of planting and setting tbe iihmts; cultivation, niulebing, and 
picking; practical carriers; packing; marketing; renevcing tbe plants; cost of 
production; yields; and returns. Information is also given relative to a straw¬ 
berry grading plan, loading a refrigerator car, by-laws of a fruit growers’ asso¬ 
ciation, and instructions to shippers. 

Strawberry varieties, O. M. Tatlok (New York Btate Sta. Bui 401 (1915), 
pp. 165-192; (thridged ed., pp. 8 ). — This bulletin comprises a report of varieties 
of strawberries tested at tbe station during the iiast few years. Tbe kinds 
grown Include newer varieties, with standard commercial kinds for purposes 
of comparison. In add«on to a general descriptive list of all varieties show¬ 
ing essentially distinguishing characters, tbe varieties are listed with reference 
to blooming season, season of ripening, sex of flowers, plant makers, productive¬ 
ness, vigor of tbe plant, resistance to disease, size of tbe fruit, quality, and 
desirable kinds. 

Strawberry supply and distribution in 1914, W. A. Sherman,' H. F. 
Walker, and O, W. Schleussnek (U. Dept Agr. Bui 237 (1915), pp. 10, pi 
1. fig. 1). —statistical review of tbe strawberry siipxfly and distribution in 
the hnited States in 1914. based upon data secured from 406 shipping stations. 
Tbe information, which is presented in tbe form of a table, a map, and a chart, 
shows tbe number of carloads shipped by States and by shipping districts, and 
also shows tbe districts wbicb have overIai)ping shipping seasons. Tbe data 
are presented with a view to criticism for tbe purpose of perfecting methods of 
securing information of this nature. 

Grape culture, with special reference to commercial production undex" 
Irrigation in eastern Oregon, R. W. Allen [Oregon Bta. Bui 128 (1915), pp. 
3S1, figs. 12 ).—This comxxrises a practical treatise on coiomerciai grape grow¬ 
ing, tbe subject matter being based ui>on an investigation and study of the 
grape Industry in the Columbia Iliver basin, and of various factors bearlHg- 
upon the successful development of a commercial Industry, 

Introductory considerations deal with the present status of the grai>e industry 
in^ eastern Oregon possibilities of commercial production. Consideration 
Is'then ghen to methOTl of establishing the vineyard, including descrixhions of 
the more desirable varieties; planting operations; training and pxmniiig; tillage 
and care'of tbe wines; and harvesting and marketing. 

A short bibliography of literature dealing with grapes and grape culture is ' 

apiieiided. 

Pruning^and training young vines, L. Ravaz (Prog. Agr. et Vit (Ed. PEst ‘ 
(€ntre% 3G (1915), Yo. 7, pp. 145-I51f. figs. 8).— A popular discussion'Of meth¬ 
ods of pruning and training young vines of Vitis iHnifera, ' 
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'Preventable causes of grape loss, F. T. Bioletti (Pacific Rural Press, S.9 
{1915), Yo. H, p. 1^21), —concise summary of causes leading to iinsnccessfiil 
grape growing wltb. suggestions for tlieir prevention. 

Pbe partridge berry (Vaccinimn vitis-idsea), G. S. Torsey (Bt, John\s, 
l\~cirfouniUand: Dept. Agr. and Mines, 1914, pp. 12). —^An account of the moiin- 
taiii cranberry w^ith reference to its range, relationship, synonyms, habit of 
growth, method of fruiting, environment of the plant, soil reciuirements, insect 
anti fungus enemies, picking and packing, cultivation, and methods of starting 
a plantation. 

Some recent literature on nuts and nut growing {North, Nut Groivers 
Assoc. Proc., 5 {191I[), pp. 124, This comprises a short bibliography of 

literature dealing with dllTerent phases of nut culture. 

Preliminary report on the Persian walnut, W. O. Demikg (North. Nut 
Gro'Wers Assoc. Proc., 5 (1914), PP. —This comprises a preliminary 

catalogue of bearing Persian walnut trees observed in different sections of the 
United States and Canada east of the Pacific coast region. 

Conifers: Their usages, plantings, and enemies, IT. Kelly (Gard. Chron. 
of America.; 19 (1915), No. S, pp. 120-12S, figs. 4)- —This comprises suggestions 
relative to the use and care of ornamental conifers, together with a descriptive 
list of varieties hardy in northern United States. 

Tree planting in streets,- J. B. Farmer ( Purveyor, 47 (1915), No. 120S, pp. 
3S0-382). —This comprises suggestions on methods of planting street trees, the 
subject matter being based i>riinarily on a stiidj' of the problem for T.oudon 
streets. 

The amateur garden, G. W.'Cable (Noio Yo}'Jo: Charles BorihnePs Sons, 
1914, PP' INA-199, pis. $2). —^A i)opular wmrk on ornamental gardening, the 
successive chapters of which discuss My Own Acre, The American Garden, Where 
to Plan What, The Cottage Gardens of Northampton, The Private Garden’s 
Public Talue, and The Midwinter Gardens of Now Orleans. 

The development of orchid cultivation and its bearing upon evolutionary 
theories, J. Constantin (Scientia, 10 (1911), No. pp. S 4 -IOO; Ann. Rpt, 

Bmitlmi. Inst., 1913, pp. 345-358). — 'The author gives a rdsunie of the cultural 
technique which has. been evolved In growing and breeding orchitbs- of various 
species, and advances the opinion that IMondelian laws do not seem applicable to 
cases of two parent species of an offspring differing from each other by numerous 
characters. The evidence deduced from the development of orchid culture indi¬ 
cates that new characters may be brought about through exterior influences. 

FOEESTSY. 

Some observations on the variation in length of coniferous fibers, IL B. 
Shepard and I. W. Bailey (Proc. Boc. Anwr. Fot'csters, 9 (1914), No. 4 , ’pp. 
522-527, fig. 1). —The authors have studied the stems of Finns strohus, P. 
palustris, Picca ruhens, Tsuga canadensis, and Ahies concolor with reference to 
the voriatloa in length of traeheids in succeeding rings of the cross sections of 
stems; the variation in length of the traeheids of an annual ring at various 
heights ill the stem; ami the influence of the width of aniuial rings and “ roth- 
holz ” or compression wood upon the length of traeheids. The results are here 
presented in tabular form and summarised. 

Attention is called to the fact that fiber length varies to a marked degree in 
different parts of the plant, hence the average fiber length for a given region 
of the tree is not representative of a species. Since the fiber length in young 
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aiHl old wood may also vary considera,bly, it is ooiu'iiided that avorapro tihor 
lengths are of 3‘elativc value, and often of doubtful sJgnllieanca^ for tbe piiriKjsc 
of identifying* woods of eeonoiuie iniportance. 

Seed production of w^estern -wiiite pine, R. (U. Jy/*. ihd. 2i0 

(1915), pfk 15).—Jn tills papiT llic aiitlior poiids out clilTorenI probleina 
involved in deterinhihig forcsst see<l produetion, describes a iiu^Sliod of im'asiiiiii!,': 
the S( 3 ed eroi) a,s ajvplled in lOTl to the study of soed-htsaring e!iararh»ris(les of 
the western white pine ,ln Idaho on tlie Kaniksn and Oeur dhVhnie National 
Forests, and presents (he results of tliis study in (aiuilar hfrin. 

Although no hual conclusions are dra.wn from the d«aia, si^aired, siuim deduc¬ 
tions have been made chietly to point out tlie sdll uiikuown faclors Invoh'ed In 
the problem of seed production and to demonstrate (be suitability of the <le- 
scribed method for solving them. 

Ash in North Carolina, W. I). Stickuett (N. C. (llc(d. and Ev<m. /sh/rrc//, 
Bien. Bpt, Bfaie Geol., lOlS-I/jy pp. 77'-85 ).—This comprises a shoii- ri‘por(; on 
a study of the distribution and (ait of ash in North Oarolina,. The six dHTerent 
species of ash oc'curring in the State are discussed witii referen(a> to their silvi- 
cultural possibilitif's and data are given showing the cut of ash by r(‘glnr!H, 
species, and comities in 1010, together with data showing the rate of growth, of 
green ash on typical green ash sites in North Carolina and South Carolina, and 
of white ash growing under favorable conditions in New York, A ta!.d(,^ is also 
given showing the yield possibilities of pure, even-aged, well-stoeked st"an<ls of 
ash sncjh as could, be gmvn under management on different qualities of locality. 

The forests of Chile, F, Albert (Internat. Inst, A(jr, IRonicJ^ Mo, But, Ann 
Intel, and Plant Diseases, 5 {19H), No. 1^, pp. —A short tlescri|p 

live account of the forest regions and trees of Chile. 

Kfth biennial report of the state forester of the State of California, (I. 
Homans {Bien. Rpt. State Forester Gal., 5 (WJS-Ji), pp. 202, pis. 2, lUjs. 32 ).— 
In addition to a reviinv of forest activities in the State during the biennial 
period 1013'-14, this report is chiefly directed toward the supiiort of the primiple 
of initiating a state forest protective system. It presents argnmenls, endorse- 
nunits, and data as to legislative measures operative in other 8tat<?s having 
special bearing on forest protection. 

[Tteport on Indiana Forest Beserve for 1914] (w4wa. Bpt. Ind, Md. Forestrp. 
llf. pp. 17-84, Tigs, 4 ).—^"fhis report comprises a brief description of 

the reserve; a record of several newly planted tracts, tneliKllng cost data; brief 
notes on forest cleaning, insect damage, and forest tires; rainfall data; and ii 
progress report on previously iflanted forest tnK?ts. 

Eleventh annual report of the state forester of Massachusetts,, F, W. Rank 
(Ann, Bpt. State F^or ester Mass., 11 (19:14)^ Pp. IFt, pis, S).—A it view of 
forest activities in MassaclmsettB during 1914, including the work at tin* 
nurseries and plantations, assistance rendered, to woodland owners wttli Hpe(*la1 
reference to cutting and marketing species subject to moth inf(‘stn,lion and 
reforestation with species immune from moths, forest maiiplng, tire protect,ion 
wmrk, suppression of the gispy and brown-tail moths, iijirashe work in con¬ 
nection wdth the control of these moths, assistance in <*ontrolllTig the army 
worm outbreak, new legislation, and financial statements for the year, 

A paper on The Massachusetts ■ State Forest Policy read before the Society 
for the Promotion of Agricultural Science (E. S. R„ 32, p. 05) Is irududed. 

Forest fires in North Carolina during 1913 and state forest fire prevention 
in the United States, J., S. Holmes (N. C. Geol, and M&m. Surrep, Fean, 
Paper 87 (1914), pp. 75).—This paper gives a statistical account of forest fires 
: occuring in North Carolina during 1913, shows the inadequacy of the present 
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forest fire laws of tiie State, and gives a rf^snm^ of state fire protective legis¬ 
lation and activities in tlie United States. 

Annual lorogress report on forest administration in tlie Province of 
Bilaar and Orissa for tlie year 1913-14, witli a summary of progress during 
tlie five years, 1909-10 to 1913-14, 11. Cartek (Ann, Itpt, Forvst Adm/in, 
.Bihar and Orism, J91S-Jh pp. pi. report on the adininistra- 

tloii and management of the state forests in the Province of Biha.r and Oiissj'i 
for the year 1013-14, including a financial statement for the year. All im¬ 
portant data relative to alterations in forest areas, forest siir\'eyB, working 
plans, protection, and iiiiscellanGous work, yields in major and minor forest 
products, revenues, expenditures, etc., are apfieiuled in tabula r form. A brief 
summary is also given of progress made during the 5-year period. 

Eorestry in tlie British Empire, W. Schlicii (Quart. Jour. Forentrp, 9 
(1915), Wo. 2, pp. 95-U2). —A paper read at the Forestry Conference of the 
Anglo-American Exposition, London, July 1C>, 1014, in which the author sketches 
the progress of forestry in the United Kingdom and in the various British 
colonies. 

DISEASES OE PLAlSfTS. 

Eungus diseases of plants and their treatment, C. O. Parquiiausow {Bui. 
Agr. Dept. Bouth. Prov. Wlgcria, Wo. 2 {19.1 JQ, pt. L pp. 8). —Tills, the first of 
a series, is a very brief and general discussion of fungus diseases and means 
of ]>rotectJon therefroni in this region. 

On the cause of spore formation in rusts, particularly in Fuccinla mal- 
vacearum, L. Biarincjiiicm {Bui. Boc. Bot. France, 67 Wo. ^-41, pp. Ufi- 

i57).—In continuation of a study on the relation between 'P, maltaecarum 
and its host, ro.sea (E. S. 11., 30, i>, 453), the autlmr gives an aceoont 

of experiments to force the production of spends by the fiiagns, aind the results 
obtained are believed to have a bearing on spore formation of rusts in general. 
The conditions for spore formation are said to he external and result from 
changed osmotic tension of the tissues. 

By means of cultures of Althaea plants in sugar oud salt solutions, dehydra¬ 
tion through injury to roots, freezing, etc., it was found possible to break down 
the symbiosis held to exist bcftweeu the host and its parasite and to compel the 
production of spores by tbe fungus. 

Some Scottish rust fungi, M. Wij.bon {Jour. 'Bot (LondonF 93 {.19.19), Wo. 
62(), pp. 4d-d/9 No toH are given on the occurren(*e of Pmodnia ppnstU on 
cultivated tulips, P, bomdos* and P. ncptc^nlrionuli^ on Thaltclruni itlpiuuiu, P. 
anthoieanfhi on Anthoinmfhvm odoraium, and Mclamimmi alpbiu mi BoU^r 
herhiwea. 

Ustilago, A. IkiTEBNiA Huzh. WuHn. BclsJc. Khoz. Quz'.. Wo. 1/9 (1911); aM. 
ill ZJiur. Opytn. Agron. {Runn. Jour. Fnrpt. tundir.), ,///. (.1919). An. 3, p. /kid).— 
The author emphasizes the fact that in combating Ustilago trcalment of the 
seeds with coiiper sulphate or formalin is iiie(f(,H,‘tive. F. trlflci and V, nuda 
are best combated by treatment with, hot watiu’. 

^On the propagation of rust in ceireals in Sweden and Erance, Ti. 

HEM {Bill Boa. Bot. France, 61 {J9J4), Wo. .1-9, pp. 86-94).--The author dis¬ 
cusses the mycoplasma theory of Eriksson (E, S. IL, 14, j>, 770) and the more 
recent publications hy Beauverie (E, S. It., 30, t». 241) and others, and gives 
fin aceonnt of his investigations since,i 1012, tlie preAious experiments having 
been .already'reported (E. B. K., 31, p, <S41), .He iigrees with Befiiiverle that 
the rust pustules on the seed grain hfive a very importfint befirlng on the d!s-, 
tribution of disease in France. Autinnnal mid early spring Infections of ,F«C" 



146 


EXPBKIMEHT STATIOlvT EECOBD', 


irinia glumurtmv do not seriously reduce tlie yield of gruiii, |}iit wliere the pus¬ 
tules appear on tlie stalks and glumes between the period of fliuveriiig and 
maturity tliere is considerable injury done to tlie plants. 

Beport on barley diseases, 1913, J. Axa?n (In Bcrleht iiber (lie in dm J)ihrvn 
J9H~J9ld (lurchf/i'fiUirten ASVa‘itr.a-An"(annH'?r.s’'ifc/(o* mU Oernien ihiiita: 

Mllhr, LimdiD. Ijamlesvcrmwhi^anst,, lOId, pp^ d,1,ie year 

was particularly fttvoralde to the development and siaavul of fungus dfst\asos, 
barley suffering severely in this region, (sspecially fi’om loose smut: (l/xlffuf/o 
hordei nndn) and slinking smut (fd liordcl h^cid), alUiougli iln^ vurlelies 'bred 
by this station were almost entirely free from tliest^ diseascss. 

The re,port also deals briefly with Punclnki (jmmiuiH, P. ruhUjo nera, Pirpsiplnt 
ffvam'ims, Cladonporinin herdarum., lT(dmlnlh()Hpt)rUim f/rmiminnn, OUtriceph' 
purpurea, and the several fungi noted in coniuwtioix with :foot or st.alk ilisease 
(Ophiobolus, Le]>tospIiauia, etc.), besides some diseases due to aiiiinal jKJsts. 

Com stalk and corn root diseases in Iowa, L. IL Pamaiel, CfiAinorrso iM. 
King, and J. L. Seal (loioif Bta. Cire, 3i {191B), pj). S, fips\ 2),—A. brief a(a:*ounl 
is given of a new^ disease of corn found enriy in tbe fall of jOhi on an experh 
mental plat. A fleld study showed It to he i)reseut in ahout ffO localities dis¬ 
tributed in 15 counties of the State, reducing the yield :i.u InfcKded Ihdds from 
25 to 80 per cent. 

The disease attacks roots, stalks, and ears, Ixung easily diseoverablo by tlm 
failing of the corn. This often, however, is attributed to other causes, ff'iio 
stalks usually break nea,r the joints. The dlsinised stalks have small cars, if 
any. The pith is frequently destroyed more or less completely, the small 
axillary shoots are often found to lie rotten, and the roots are destroyeil so 
that the stalk pulls up easily. 

It has not been determined w’hether the same organism attacks all parts of 
the plant. The disease appears to be spread liy the mold on the s(^(*d eoiai or 
on diseased stalks left in the field, and may have existed for some tlmc^ hi the 
Htate. 

A cPsease of cattle is ascribed to a fungus found on tlie stalks. Tills also is 
iiiicler inTe’*i:gatioii. The only preventive or remedial measures suggesterl au'c* 
rotation of crops and soaking the seed corn in fonnallu, 1 ]aui; to -15 gal of 
water,for 15 minutes. 

Downy mildew of the 01101 x 1111 ) 61 % It. A. .Teule (Modern (Juiat, S (HUB), Nik 
2, pp. figs. 5).—This is a descriptio.n, with discussion, of downy nflIdcAV 

(Plasmopdra cuhensiH) of cueuml)(u,-s, which is said to be }H:‘re,iinl*:d In Pulm 
, and Florida, and very destructive to melons, cucumbers, and B(}uasb, os|H,H*laliy 
during periods of wet weather or hetivy dews. 

Experiments are re:ferred ,to which haul to show that Bor(h‘aiix' mixture 
sprayed on at intervals during the growing season, piu'ferably just before rains, 
offers a fair degree of protection. 

Bacterial ring rot of potato, A. Suieckkkmann and P. Kotttioff (Icimlir. 
JahrK, 4$ (IBUf), No. 5, pp. B59-7S2, pis. 7).—The cause of liaci'.eriai ling rot 
of potato plants and tubers is claimed to be nucteriuin scpiulonmum, a biologi¬ 
cal and agricultural study of which is rexrorted in some dotap, Tlio organjsm 
is known to attack, under natural conditions, only BoUinmn tnhcrosim, though, a, 
few inoculations succeeded wdth four other species of Sohuuim. All other 
SohuiacesK, as well as ail other plants, gave negatlx^e result.s. 

Destruction of all aifect.ed plants is advised. 

Powdery scab of the potato, H. 0. kSands (N. Y. Dept. Apr. fjire. Ill (191.1), 
pp. 10, This is mainly a compilation of ln:fonuutio:n ohtained from 

practical growers regarding the distribution, diagnosis, and treatment of' 
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powdery seal) of potatoes, discovered in New Xork State in June, 1914, and at 
present thought to be confined to the counties of Franklin and Clinton. 

The disease is contrasted wdth common scab. It seems to be favored by low,. 
wet, alkaline soils and to be made worse by the use of lime. 

Field studies of the crown gall of* sugar beets, C. O. Townsimd (U. aT. 
Dept. Agr. Bill. 20S (1015), pp. S, pU\ iB, fig. 1).—The results nre given of a 
study of galls produced on sugar beets, two distinct tyiies being recognized 
wliich are caused by bacteria. One of these forms is said to be due to li«c- 
icriujii tum>efaciens, while the other is produced by B. liel/lcoUm. 

The effcK't of galls on the sugar content of beets was studied, and it was 
found that the gall tissue was very low in sugar content and in purity and that 
therefore their presence is detrimental. Sugar beet galls are sold to sometimes 
cause the beet roots to decay, but so far as general field obserialtions can di^- 
terinlne, they do not appear to otherwise afi’ect the tonnage. 

The author states that the disease may be held in check by a j)roper .system 
of rotation with grain crops. 

Potato and tomato diseases, E. Molinas (Prog. Agr. et YU. {Ed. VE^^t- 
Ventre), S5 {1014), No. 26, pp. 813-81S, figs. 3 ).—This is a brief dlscaissioti of 
several potato and tomato diseases of bacterial or fungus causation, and of 
some .preventive or remedial measures reeonimemled. 

Wart disease of potatoes, W. CuTnuKirrsoN ((lard. (Ihnni., 3. .s‘cr., 67 {1916), 
No. IJjOO, pp. 97, 08, fig. 1 ).—^TTiis is a brief liistorical skeidi of ])otaio canker, 
noting some cases of infection showing iho dang<‘i'ous character of llu* disease, 
also some cases of ajipar^ut brealedown of resistaiu'e, willi a list of known re¬ 
sistant varieties recomniended for planting on snspe(4:ed soil. Nearly all of 
snch varieties are white flowered. 

Phoma destructiva, the cause of a fruit rot of the tomato, Coaua, 0. jAiru:- 
aoN {U. B. Dept Agr., Jour. Agr. Pcsaareli, 4 {1916), No. I, pp. 1--9JK pis. 

The author reporti® receipt of specimens of i:oma(ot‘.s afftHded with fruit rot 
from Florida in March, 1012, which led to an investigation the ca/use of the 
trouble. 

When received, some of the fruit was green, some ripe, and some just begin¬ 
ning to color, but most of the tomatoes luid (.‘onspieuous dark spots on tlu^ side 
and .stem end, A microscopic examination of the tissues showed the I'U’esei'me 
of a fungus, which lias been Isolated, and by means of infcHdiou ('xperinientH the 
disease has lunm .produc'ed ou green and ripe fruit and foliage in tlu' gretmhoiiso 
ami upon tomato plants in the fleld. Cross Inoculations ladwecii 11 h^ toiuiito 
fniH; and leaf ha,ve shown that the troulf.e was ctiustMl in botli organs Iw the 
same fungus. 

Inoculation, experiments \vUh the organisms M'cre madie on e;ggplaiib potato, 
sugar beet, Jlmsoii weed, garden p(‘a, ]>ean, and pt‘pper jd.ants, I,ml: (a!!y on, the 
eggplant and ,potato were any inDal.ions olhiaiued. 

A. Iwimieal description of lln,^ fungus causing disease Is ?:dven. d’lie 
fungus has been, pr<,)V(‘d to 1 ,h,> an active wonml parasite* of green and. ripe to¬ 
mato fruit and afso <*a]nible of <‘ausing hNMf sj»oltliig of tomato a.sid p<,)t;rfo 
phi’ats. 

Blue mold in tobacco, T. A. J, (Jour, Dept. Agr. Viei(n'lo, 12 {1014), 

No. 11, pp. 6h5,.Jf-djd).---~The author stales tliat considerable loss ,1s snstalneil 
In Vletor,{a by the attacks of the blue inoh.l (lOTonospora Jigoegaini) In seed boils. 

A,econnts of some Investigations for ilie con,t,r<,d of tills trouble a,re given, In 
which, formalin, toluol, boiling water, and, lime wc^re ap,piled t'o pdnts with 
satis;factory'results, AH of the seed beds in the exiieriinents wm) covered 



148 


EXPERIMENT' STATION RECORD. 


witli Ji coarse baggitijr, wliieh is considered to be an iiiiiiorlanl; factor is.i eon- 
troJlin.i," temperature r»nd rednchiA’ the amount of loss. 

A bacterial disease of fruit blossom, B. T. P. Barkeu and 0. Crove (Jhiiv, 

Jiristol, Ann, Ri)t. Afjr. and Uart, Research ^(d,. WiS. pp, 7a'-7P)..““IliiH Is a 

dotaiJecI aeconiit of investigations, a preliminai’y ae<*ount of licis beiai 

noted elsewhere (E. S. lb, d2, p. Id8). 

For several seasons, according to the aiitbors, pear trees liasv^ been subjeci: 
to a disease which is first characterized either by the tips of iJie sepals lunring 
gray and later blackening, or by the appearance of small black dol:s (Ui 'the 
receptacle of the flower. Occasionally the stigma, and style of the pis!SI, of 
the flower are first attacke<l, and sometimes the attack occurs on the pelaSs. 
Occasionally the leaves are attacked, tlie disease appearing on them in tlie ft)r,ia 
of small blackened areas which eventually dry up and fall away. 

The organism which is believed to be the cause of this troul>lo has been 
isolated and appears to be a species of Pseudomonas vrhich has not been identi¬ 
fied with any other form previously described. In addition to oc<‘nrring in 
pear flowers, it lias been isolated from apple, plum, and cherry flowers. In¬ 
oculations have been made on young shoots of apifles, pears, plums, and goose¬ 
berries by means of needle punctures, but without causing any serious injury 
to the surrounding tissues. 

Infection and immunity studies on the apple and pear scab fungi, S. P. 
Wiltshire (Ana. Appl. Bioh, 1 (TOio), ATi, 3-Jf, pp. pis. .}).*—This is a 

study of the method by w’hich Tenturia inwquaMs and Tv pIrina attack their 
hosts, and the history of the iiarasite after penetration, in order to investigate 
eventually the question of relative immunity. 

The facts as noted seem to show^ that the appressorhim penetrates the cuticle, 
upon which it feeds, and reaches its normal habitat between the cuticle and 
epidermis, where it flourishes if the attacked variety is suscepUlde. Immunity 
apparently does not depend upon any protection afforded by the cuticle, anti 
indications are noted w^hich suggest a general antagonism of the cell sap for 
the fungus. 

Wind scorch of apple foliage, B. T. P. Barker and C. T. GuiiNoriAAr (TInli\ 
Bristol, Ann. Rpt, Apr. and llort. Research Bta... ./P/fl, pp, 67, OH ).—For several 
seasons attention has been paid to a severe scorching of tiie foliage of appk^ 
trees, and the jjossibility of the trouble’s Iming due to a fungus or in si)ray 
injury was considered. 

It was also suggested that wind, might be responsible for the trouble by 
causing a constant rubbing of adjacent leaves on each other, and a ea'ridbl 
examination has slKuvn that this is the causii of the inj'irry, the rougli ( 5 dg(^ of 
one leaf irri'tating the cells of another at points of cotitnct, finally result'lug In 
the development <'}f a slightly purplish coloration suggesting ti slight bruise. 
X^ater these discolored patches begin to turn brown, dry up, and pia^scmt tluF' 
typical scorched character. It is thought probable that much of the injury 
that has been attributed to spray mixtures may really be due to 'the action 
of wind. 

Sources of the early infections of apple bitter rot, J. W. Rocerts (17. aS^ 
Dept. Agr., Jour. Agr. Research, 4 (19d5), No. 1, pp. 59--G4, pi i).—As a, result 
of studies made in the Ozark, region of Arkansas, the author has shown tlmt- 
'in apple orchards where infections had been severe the fungus (UomereUa 
cingulata may winter over on almost any cankered or dead parts of the tree, 
including the canker due to Nmnmularia disereta, dead tips of fruit spurs, dead 
parts of, limbs due to injury by freezing or to death of roots, branches injured 
by mechanical means, cankers caused by the pear blight organism, and twig 
;C^nkers; due to Bhyllosticta solitaria. 
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Tlie eradication of cankers j^n’eatly reduced the niiinber of early infections 
uf the disease, altlioiigh the removal of ail small dead parts, sucli as tlie tifis 
of fruit s|)iirs and small mechanically injurcKl i)laees, is not considered prac¬ 
ticable. 

The natural modes of distribution of pear blig-lit in Califorma^ B. J. 
Jones (Jio, BnL Coin, Hort, iUiL^ 0* J2, pp, 505-6.11, figs. The 

prineipal carriers of pear blight discussed are honeybees, ilies, ants, |)ear thrills, 
apple aphids, some insects living in the soil, of which sevei’al are named, and 
the drip' during rains. 

Black rot in Spain, L. Ravaz; {Prog, Agr. et Vit, {Ed. VEHt-Gcntre) ^ 35 
(1014). No. 30, pp. llJf, 115 ).—^The author reports having found the characters 
distinctive of hhick rot on both grapes and leaves of siieciinens sent for ex- 
ainination from the Province of Valencia, Spain, show'ing that this region has 
now been invaded by this disease. 

Fungus and other diseases of citrus trees, G. P. Darneix-Smith and B. 
idAOKiNNON (Agr. N. S, Wales, 25 {1914), No. 11, pp. 043-954, pis. 4). — 
In connection with appropriate fungicides and other remedial measures the 
authors discuss brietly blue mold {PenieilUum and A.spergiUus), sooty mold 
(Oapnodium citricolum ), inelanose {Phomopsis citri and Ol(id<)sporiuni hrunneo- 
atrnm), nissetiiig {OoUetoirichuM glavsporioides), Maori (supposedly physi¬ 
ological), black spot {PTmna eUricifrpa), lu-own S])ot (0. ghoiisporioidcs), 
honey fungus {ArniUlaria tnvllea), collar rot {EasaHwm iiinonis), scal>biiig 
fCTadosporiura), withortip and dieback (Phoma and Colletotrichiim)? and. 
exanthema and chlorosis (both jdiysiologieal). 

Pseudomonas citri, the cause of citrus canker, Olaiia H, llASSia (U, B, 
Dept Agr., Jour. Agr. Research, 4 {1915), No. 1, pp. 07-100, pis. ^3),—During 
the summer of 1014 diseased material of grapefruit showing tlie canker was 
received, and the author, presents a pi*eliininary report on the cause oil tlie 
canker. 

^ A inieroscoj)ic study of the material showed the pn^senee of liacterla and 
these were isolatcxl and proved pathogenic to grapefruit seedlings. A study of 
the organism indicates that it is apparently a new species, and a teehnical de¬ 
scription is given of it under the name P. citri n, sp. 

A number of investigators hare reported the disease due to fungi, and the 
author states that the open surface of the canker and tlie spongy character of 
its structure afford an exccdlent lodging place for spores of all sorts and that, 
jmssibly fungi may play a minor part in the later stagOvS of the disease. 

Citrus canker in Florida and the Grulf States, II. H. irA\v(’Ei''.r (J/o, But 
Com. H'ort. Cal., 3 (1014), No. 12, pp. 512, 513 ).—This is ma.lnly a smumatiou of 
iufonnatlon contaiiUMl in sev(n“al <*ommunieations ai)i)earing in ‘IPM regarding 
the aiipearance and progjuss of citrus canker. T\m has not: yel; rt^achtHl Calf-' 
fornia, and it is thought that tlm drier climate would probably prev<* iirifavor“ 
able to its power of destructiveness as sliown in the eastern citrus-growing 
region. 

The citrus canker situation in Florida, L. S. Tennv (,^7n. Crowers and 
Bhippers League Bui. 1 (1914), pp. 10). —^^JTiis is a, summary of the papers and 
diseiissioiis presented at the citrus seminar held at (lainesville, Plfi., September 
22-24, lhI4. The speakers discussed the history of citrus canker in Japan and 
in the ITnited States, the favoring conditions, its appearances, Biuend, effects, 
and dangers. Tlie disease .iidhct's ami matures (prickly in warm, wet periods. 
After Infection nothing Is known that will •prevent the development of the 
disease, tliough Bordeaux mixture and corrosive sublimate have been found 
to prevent infection. 
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Fungus diseases of limes, J. B. Borep. {Proc, Agr. Hoe. Trinidad and ToMgo, 
IB {1915), No. J, pp. IB, 15 ).—^This gives n brief discussion of duiuinugoff in 
lime seexllings, as nreveiitable by tlie employnieiit ou tlie seed IjchI of bcai; 
(SIS'" F.) for 20 iiiiiiiite>s, or of foruialdebydo (4 per cent iiiHltM’ emUlneiiHMil 
for 24 liotirs), or utilization of su])Soi1 wbicli is sterile, thoronglily <llsiufe(4'CMl 
tools, etc. Collar rot and root rotDf fiill-gianYu lime trees are not very comiuoii, 
but where these diseases appear they are coutrolltal by cal4ing out the affectcHl 
tissue. 

A preliminary investigation as to the cause of rotting of oranges from 
Brazil, W. Rushton (Ahje AppL BioJ., I (1915), No. 2-//., pp. 555-559, fig. f),— 
Tests with oranges variously treated before sluprneut from Bra.zil to England 
seemed to show that the best protection is given by wrnr»ping fho fruit: in thin 
l)aper and ],)ackiiig in dry snv/dnst, also-that the worst results follow expiKsure 
to moisture and heat. The oranges were attncln'd by l^cnielUium Hal lea ni and 
some member of the ]^Iocorinei:e. The changes occurring nvi) (lesciabrnl, 

Discoloration of tissue imecedes the advance of the Penicilliiim in the orange 
and ill orange gelatin cultures. The fung\is was uot ol>served to ])ierce ilu' 
cuticle, but moisture ou the surface probably iniiUipUed the eluuiees of attack 
through injured cuticle. 

Growth of the fungus on cut surfaces was cheeked by the use of 2 |ier eexit 
copper sulphate or 5 per cent; formalin, but another form of rot aiipeared after 
the formalin treatment. 

A remedy for the coconut hud rot, J. B. Johnson (Modern Oiiha, S (1915)y 
No. S, pp. 15-80).—The author calls attention to the measures that have been 
taken in Jamaica and Trinidad for the control of the coconut hud rot, and urges 
that similar methods be adopted in Cuba to prevent the destruction of coconuts 
in that island. 

Observations on Bhiziiia inflata, J. B. Weir (U. B. BepL Agr.y Jour. Apr. 
Bescarch, 4 (1915), No. 1, pp. 03-96, pi. 1).—The author states that this fungus 
3 S usually found as a saprophyte on burned forest soil, but an nttmujvl; has Ihicu 
made to demonstrate its parasitism on certain seedlings. 

In 1012 a ninnher of seedlings of pine, hemlock, and lai’cli were observed to 
1)6 dying, and upon being pulled up the roots wane found closely wmiivil fo- 
gether by a white niycellum. Later, near tlie border of tlu^ infected areas aiul 
at the base of the steins of the dead seedlings, fruiting bodies of I'L infUtla 
were observed. An attempt >vas made to produee lh <3 disease l>y inocnla,tlng 
pine seedlings with s|)ores of the fnT:igns, and, while tlie experiments were not 
performed under controlled condiiions, the results indicate tlmt R. rnftafa 
occurs as a parasite in the Northwest. 

A new disease of plantation rubber in Malaya, F. T. Brooks Eal 

'Fed Malag States, 3 {1914), Ro. 3, pp. iaWd7),—The autlmr reports liavlag 
had under observation for several mouths a liitherto unrecorded ruiiber disease 
in Malaya. 

The part of the tree principally affected is the collar, and in this region the 
bark on one side of the tree dies and the wn)od beneath it becomes bi'own. 
Examination showed the presence of mycelium, and investigations irH'ilcat’cd 
that the fungus is different from the fungi usually reported on riiblier trees. 

As a result of study the author has come to the conclusion that it Is similar 
to, if not identical with, UstulinOf zonaia. .Pure cnlture.s of the fungus have 
Iieen made and successfully used in inoculating nildier trees, apparently dom- 
oustrating that it Is the cause of the trouble in question. 

^ It is recommeudecl that all diseased tre<;is be isolated by trenches and cut 
,, down and destroyed as soon as they cease to yield latex in paying quantities. 
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Pink disease^ F. T. Brooks iind A. Sharrles {Dept, Agr. Fed MnUg Btufcs 
BiiL 21 (1914), PP* present paper embodies tiie results of an 

investij^ation be.i^iin early in 1014 rega.rdiiig tbe i)ink disease of rubber trees on 
l^Ialayan rubber estates, wbere it has developed considerably since some 

estates showing attack in from 10 to 2b per cent of tbe trees. A preliminary 
account of this work has already been noted (E. 8. II. 32, p. 54).' 

The causal fungus, Corticium aalmonleolor, has been known by '^virions na.ines 
since 1897 and is said to have been found on as many a,s 141 species of plants 
distributed among 104 genera and many families. It is snpposediy native in 
most countries where it is found, Ifevca 'braailicnsis aiapears to be the most 
often attacked of its hosts in Malaya, the chief centers named being at present 
in the district of heaviest rainfall, where large areas of jungle are still found. 

Trees over two years of age are the ones most attacked. Favorite points are 
the forks, the shady portions of the trunk, and, in general, healthy l>ark 
wherever moisture lingers, the attack decreasing in dry weather, with partial 
or total recoveiT of the trees. The external manifestations, which may vary 
considerably, are described, also the effects on the deeper tissues. The spread 
of the fungus into the trunk affects the water supply, browning and killing 
foliage and in the end sometimes the tree. The fungus readily passes from om^ 
host to another under favorable conditions in wet weather. 

Spraying is impracticable in m<)st cases, owing to the siko of ilie trees 
affected, the heavy rainfall, and tluj burrowing lml)its of the fungus. Precjui" 
tionary painting of young trees with liordeanx mixliire has been found to r(KlU(*e 
the percentage of attack. Estates infected to the extent of 1 per cent: would, 
It is thought, better bo dealt vritii by cutting out or by tarring tus <lln*(d;ed. 
When burning is impracticable, infected branches cut away should he tiisim 
fected with fO per cent eopi)or sulpha,t.e, then removed and burU,‘i!. The ut'n!K,>st 
vigilance is necessary in regions affected. 

A study on a ^Anottled*' disease of the black wattle, P. A. vak D.Ea Byl 
(Union Bo. Africa Dept. Agr, Bci. Bui. 4 PP- ,9),—Motiliug In 

Acacia moIUtfmma, deei’Gasing its tauniu content tnid ecoiuuiilc value, is 
described and discussed in its several aspects and bearings. It is sjiid to be 
due to physiological derangements caused by unfavorable conditions of growth. 

Control of dry rot, Moohmann (Ofoidhts. Ingen., B7 (1914)^ 'No, 28, pp, 
figa. 9 ).—Some obstjrvations are described to show that AleruHm kwrit 
ntau,^ may he dried out and its activity arrested comj>lete1y by providing free 
circulation of-air through tlie sjiaces beneath floors, etc., within which tim 
fungus otherwise flourishes. 

The dry-rot question, It. Fa.lck:. ((Jtnidhis. In gen., 27 (1914), No. d/, pp. 816- 
S49, fhh i).~ThiS is a discussion, partly critiiml, sojiplementlng th<‘ above 
report. 

Internal therapy of i)lants, A. Dk'mf.nt’kv (/Jvur. Opgtn, Agron. (Etm. 
Jour. Ficpt. Landw.), 15 (1914)1 No. 4^ PP- 282-^292).—In c'xperlmenta with 
plants hiking up through cut surfaces salts from solotlous under pressures of 
one to eight atmosidjeres, and under other conditions, the author found that 
these substances are taken up at different rat.cs and eoneeutiaitions, iioth by the 
same and diffm’ent plants, and often in other eonccutratious tlian tliose existing 
In the solutions offered. He is convinced that these facts may he iitilissed In 
combating parasites by a system of internal tlxerajw. 

Investigations on Bordeaux mixtures, B, T. P. Baekisr 'and C. T. Giuim- 
HAM (Univ. Bristol, Am. Ept. Agr. and llort. Itmarch Bta., 1912, pp. 

This is a summary of a number of papers by the same authors, which have 
been previously noted (E, 8. E., 25, p. 458; 31, p. 541; 32, p. 243). 
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As a result of tlieir obseryations liie autliors find tliat cells with readily 
permeable walls, such as the ^-erm tubes of fniigus spores, root laiirs, t:lie lii“ 
terior tissues of leJives, etc., exert a eoiisiderable solvent acliou on tlio |,)a!'tieh\s 
of copper eompoiiiuls with which they may eoino into contact. Idiere is a rapid, 
absorption of such dissolved copper followed by the death of the colls, ddu!' 
aiiioniit of inter;n?tion, if any, between other tyi)os of cells and the copfior coni- 
ponnds is detenninod by the nature of tiie et^ll wall Direct absorption of 
copper I)y leaves of certain types can take jdace with or without Injury, 
ilependirjg on the initure of the leaf sniTac'O. Traiisiocatlon of the absoihod 
co[}per to otlier parts of the idaiit may follow. 0(,>r)per ,may bo absniia^d 
througli the roots of certain plants, such as potatoes and beans, wli’h locid 
injury to the root. The absorbed cop]>er can be traiivSloeated to the aerial 
|)arts of the plant without injury to the cells tlirough which it passes. 

Burgundy mixture, IfoNzus-DixcoN {Frog. Agr. et VU. {Ed. VEsPC'entred, ;bj 
{1914)y No. 29, pp. 70-S0 ).—This is a discussion of the composition, ai)|)ll€a- 
tloii, and action in acid, alkaline, or neutral form of Burgundy mixture de¬ 
signed for use as a fungicide. 


ECOMOMIC ZOOLOG-Y—EITOMOIOGY, 

Economic zoology report for the year 1913, W. M. Auers (BepHnt from 
Zan:^ibar Protect. Med. and Sanit. Rpt, 191S, pp. 75-^102), — ^This report deals 
with entomology in relation to x>ubhc health and medicine, to veterinary medi¬ 
cine, and to agriculture; birds, beneficial a.nd otherwise; helminthology; blood 
parasites of mammals, birds, reptiles, and other animals of economic im¬ 
portance; etc. 

A pocket list of the mammals of eastern Massachusetts with especial I'ef- 
erence to Essex County, 0. E. Brown {Eale-m, Mass.: Peuhodg Academp of 
Science, 1912, pp. 52, pis. 5 ).—^This handbook gives brief descriptions of the 
mammals of eastern IMassaohusetts, together with notes on their occurresieo, 
habits, etc. 

The pocket gopher of the boreal zone on San Jacinto Peak, J. GETNNKr,.L 
and H. S. Hwarth (Proe. Gqh Acad. Sci., 4. ser., Zool, 4 {1914). No, 6, pp. 152- 
159 ).—The pocket gopher here dealt with is described as Tliomomgs ptidm 
tens n. sp. 

Pood habits of the skunk, E. 0. Pelltott (Proe, Iowa Acad. Set., 20 (1912), 
pp. 307--‘209, pi Investigations conducted during a period of five years 
during which skunks were reared and kept under cdose observation, lend the 
author to conclude that the skunk is of consUlerahle value in reducing rodent 
pests and destroying insects, especially grasshoppers, crickets, and June !>ma!es. 
Its habit of killing poultry is considered, accidental and unusiiab and to l)e com 
fined to a small percentage of the individuals of either the northern iJalns 
skimk (Jtc/pMUs ' hudsonica) or the little spotted skunk {BpilogtiJe inter- 
nfih'u).' 

The value of birds to man, J. Bucicland (Ann. Ept SmitMn. Inst, 1912, 
pp. .429--45S).--Thm is a discussion of the subject in its many phases. 

Birds that destroy grapes, A. 'W. Butler {Proe. Ind. Acad. SgL, 1912, pp. 
52-55 ).—^This brief re|x>rt ,of observations of the birds that attack grai’>es 
supplements the information presented in the author’s work on the Birds of 
Indiana.® 

Species which' have reared youu^ and hybrids' which have been bred in 
captivity in Great Britain, W, T. Pace (Ashbourne, England: The '^A-Pian 

.d^lad* Dept. Reol. and Nat Resources Ann. Rpt, 23 ( 1897 ), pp. 5 t' 6 -XlST. ' 
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Presrfj^^ 1914, pp. VII+55, pts, 5, figs, 7), —introductory cliapters of tlii« 
work discuss breeding bints and observations. Lists of tlie species of birds 
wlilcli Inive reared young in, captivity in Great Britain (pp. 10-28) and tlie 
liybrids wbicli liave been bred in captivity in Grea,t liritaln (pp. .80-30) follow. 
The appendixes include lists of sjiocies and .by])vids wiiieli bave been bred on 
tbe Continent but not in Great Brittiin, and a list of the srieeics which ha\a^ 
been crossed successfully with the domes! ie canary. An index is included. 

Insects; Tlieir life histories and haloits, IL Bastin {New ^York: Frederlch 
A, Btok.cs Co., IVJS, pp, Xll+S/fJ, pU. 4^)’ —a popular W(,a’k dealing 
with the subject under tbe following chapter headings: The dominant insect; 
the young insect; the origin of insects; mouth parts, wings, and legs; the classi¬ 
fication of insects; the senses of insects; the behavior of insects; ,protective 
reseniblnnce; warniug colors and mimlciy; the problem of defence; carnivo¬ 
rous insects; plant-eating insecis; insects and Powers; the enemies of insects; 
the courts’nip (»f insects; the insect as a parent; insect cominimities; insects 
in the water; and mankind and the insect. 

Xiijurious insects, R. T. Neal (Hampton Leafets, 7 (1915), No. S, pp, 53, 
flgs, J}9). —brief poiinlar account of iaswds, particularly those in;birious to 
fruits, shade trees, Tegetal>les, field cro]>s, stored grains, and to henltb. 

Report of the Kansas State Entomolog'ical Commission for 1913 and 1914 
(Ept, Nuns, State Uni. Com., 1913-11, pp. IG). — Brief r(^i)orts are presorded 
by G. A. Dean and 8. J, Hunter on nursery, orchard, and apiiary inspection 
work. 

Report of the entomological departaneiit of the Rhode Island State Board 
of Agriculture, 1913, A, K^Stenk, 0. lY. Loveland, and A, (t '{Ann. 

Bpt. B(l. Apr. R. 29 (1913), pp. 23-54). —^^hlds ref>orl: includes notes on some 
of the Important insect posts of the year, work with llu^ dm leaf and 

Sail Jos6 scale, and nursery and orchard inspection, A report on ai)ia.ry inspc^!- 
tion, l)y A. 0. Miller (p. 43), and a report on the gipsy and brown-tail moth 
work are appended. 

Report of the entomologist, W. IL Pattehson (Govt. CloM Coast, Rpt. Apr. 
Dept., 191S, pp. 18-27). —This is a report of the work of the year, |)artleulaiiy 
as relates to the two major pests of cacao, namely, Sarikomiabe ” (SaMber- 
geUa sinf/uhirfs and S. theobroma) and “cocoa mosquito^’ (Ilelopettis six), the 
damage caused l)y wliich is said to ])e enormous. 

Insect pests of Nigeria, W. A. Lamboen (IDit. Agr. Dept South. Prov, 
Nigeria; No. I (1914), pp, b’).—Ilils is the first of a series of leallets dealing 
•with the InscG: posts of Nigeria and measures for their eoiilrol. 

The a.gricultui'al i)ests of the southern Provinces, Nigeria, lY. A. La'mborn 
{Bill im. Uesearah, 5 (1914). -AM. 3. pp. .197-214, pis. 9, figs. //),—Idils paper, 
liased ui'ion obsor\adlous made during the year IhlilAd, lists (he Insect i>ests 
under the various crops attai'ked, namely, cotton. <meao, kola, eoffet^ nwilxe, 
iMibber, peanuts, beans, pigeon pea, oil imlms, and sw(H,‘t; potatncxs. 

Rests of cotton in Ferghana, according to observations made in 1918, I. N. 
Tassilxew (Tnidy Bfuro Wnt IHi. Petersh.], 10 (1914}, No. 10, pp. 23, figs. M; 
ahs. %n Rev. A.ppl. Ihit., 2 (19:14), Ser. A, No. 5, pp. 31t-314),—A. report of 
observations of insect pests made by the author in 1013 in Fergana, the prin¬ 
cipal cotton-growing district of Knssian Turkestan. 

Report of the entomologist and vegetable pathologist, IL Tbyon 
Mpt Dept Ag')\ ami Stock [QueenMund], 1913-14. pp. lU-120).*-3Wovk with 
Insecds for the year ended June 30, .1014, is briefly reported upon. 

Among the pests discussed is a ily, Mmm oePmUnsifna, which Ims been 
given the'name *‘eye flyA It hUB been found to harbor aAarval parasite, 
apparently a species of Ilabroueum, the adult form as well as the final host of 
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wiiicli remains to be discovered. It is tUoiigiit that this nniy represent Oncho¬ 
cerca gihsoni, the cause of the verminous nodules hi cattle, aceoiiiits of whleli 
by others Iiave been previously noted (jS. 8. B.. p. 182; 22, p. 27G). 

Insect pests of coconuts {Agr, ISlews IBarbadOHj, IJf {10.No, ihV'h pp, 

4 $),—A siimiiiarimi account of cocount insect pests, j).*irllen1a,rly the hlju.dv 
or rliiuoc€U'os beetle {OnjvAc,^ rhinoceros), and the red beetle or Asbiiie paiiii 
weevil (INii/nehophorns fcrrugincus). 

Insects affecting* the lime, P. W. TTrtch {Proc, Agr. Boo. TriHi(Pi4 nnd Tt^-^ 
dago, 15 (10Jo), No. 1. pp. 16^18 ).—Brief notes on tlie more imi'jortaiit eiieiiiles 
of the lime in Trinidad. 

Ill reg'ard'to the poisoning of trees by potassic cyanid, P. SaNForiD (Sei» 
encG, n. set\, 41 (1015), No. 1040 , pp. 21S, 21Jf ).—A supplement to the article 
previously noted (E. 8. R., 32, p. 152). 

Homemade lime-sulphur concentrate, B. W- Scott (U. S. Dept. Agr. BuL 
197 (1915), pp. 6 ).—This is a report of work conducted at Berryville, Win¬ 
chester, and Tieima, Va., Hagerstown, j\Id., and Benton Harbor, J^Iieh., for 
the purpose of encouraging orchardists in the preparation of concentrates for 
their own use, or for the use of the neighborhood. 

The results of cooking different lots of lime and sulphur in the different 
localities are reported in tabular form. The best methods of preparing the 
lime-sulphur concentrate and the relative cost are described. 

Concerning some medico-entomological problems, E. MAUrmi 
Bohiffs u. Tropen Egg., 18 (1914)^ Beihefte 7, pp. d7-7d, flg. i).—This article 
deals especialij^ with the habits of mosquitoes. 

The effect of Coccobacillus acridiorum on Pachytylus migratorius, I>. 
Bobodin {Ent. Yldstnih IKief), 2 (1914), No. 1, pp. 57/.~S6b fig. 1 ).—During the 
summer of 1013 the author conducted experiments in the Government of 
Stavropol in North Caucasus, during the course of which 0. (icriMoruan was 
injected into the abdominal cavity of several Orthoptera, namely, B. migra- 
torhis, (Ed(ileus nigrofasciatus, Stauronoius maroccamis, Arcgptcra flaviaosta, 
and Tnictis muricatus. 

The results are summarized as follows: 

These injections were pathogenic for nil these insects and bi'ouglit about 
death in S3 hours. The virulence had been increased by laisslng the infecthm 
through many series of P. migrcitorim. The increase of the pathogenic sireiigih 
of the culture was aseertained, and in the iirsr two series death resulted in 
83 hours, while in the following series (up to the fourtetjnlh) the time dev 
creased to six hours. All the insects dO' not die in, the earlier series; Borne 
continue to live and may possibly acquire immunity. Death riwiilts more 
or less quickly, depending upon the conditions of the experiment: (temix^ra/- 
ture and. amount’of culture injected). If the infection is introdm^ed by 
mouth, death results very slowly and all the insects do not die. Tliese result b 
show that the bacteriological method.of locust destruction should ho avoidiHl 
until the question has been more thoroughly studied. So far tlie metliod <rf 
destruetion by poisoned baits has given by far the best results. 

Hysius senecionis as an enemy of newly planted vines, F. PtCAra) (Fic 
Agr. et Eiirale, S (1914), No. 22, pp. 610, 611; ahs. in Bev. Appl. Bnt, 2 (1914), 
Be.r. A, No. 9, pp. 556, 557). —^This lygeid, previously nearly unknown, :is 
reported to have injured newly planted vines in Aude, Hfiraiilt, and Ganl In 
1912 and 191,3. In one locality some 12 acres of newly planted, vines ’tvere ho 
thickly infested by this bug that in places the plants and ground appeared 
^ black. One-third of the vines are said to have withered and to have been 
apparently destroyed. 
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T!he sugar cane scale (CMonaspis tegalensis) and its control, P. van deb 
Goot (Arch, Suikerindiis, Nederland, Indie, 22 {IDlJf), No, 43, pp, 154^^-lo7S, 
pi 1; Meded, Proefstat,Jam-Stiikerindti3., Jf {1914), No, SO, pp, 655-688, pi 1), — 
An account of tlie biology, natural enemies, and control measures for this 
pest in Java. 

Tlie gipsy motli in the Crimea, L Shtchegolev (^aelovod, 1914, dan,, pp, 
18-30; abs, in Bov, Appl Ihil, 2 {1914)i Bcr, A, No, 5, pp, 274, 275),—A short 
report of an outbreak of Lymantria dispar which took place in the Crimea in 
1913. 

The apple-tree tent caterpillar, A. L. Quaintance (27. Dept Agr,, Farmers' 
Bill 662 (Wlo), pp, 10, figs, 7).—A popular account of this important pest 
iiiciiKling methods of control. 

A new cotton-seed moth (Mometa zemiodes) fx-oni West Africa, J. H. 
Dubbant (Bill Ent, Besearoh, 5 {1914), Bo, S, p, 243),—^eniiodes belonging 
to the family Gelecliiidai, which attacks cotton seeds in Southern Nigeria, is 
described as representing a new genus ami sr^ecies. 

The hg'ht against Cydia (Carpocapsa) pomonella and C* (Grapholita) 
fnnebrana, N. Kostarev {Plodovodstvo, No, 1 {1914), PP* S2-SS; ahs, in Rev, 
Appl, Ent, 2 (WU), Ber, A, No, 5, pp, 291, 292), — The author reports that the 
codling moth causes an enormous amount of damage to apples, as high as 60 
per cent occurring in the Oriinea, while in the Goveriuneiits of Astrakhan and 
Ekaterlnoslaf and elsewhere it is as high as 90 per cent. The itijiiiy by 0, 
fnnehrana is more indiiX'ct iliaii direct, since its attack induces the dovelo[)ment 
of rot fungi {Monilla fnictlgens and d/. cinerca), 

Cydia (Gi'apholita) fnnebrana, its bionomics and methods of fighting it, 
K, Kosteovsict (Turhest, Belslc, Kho^,, 1914, PP - 1SS-1S8; ahs, in Rev, Appl 
Mnl^ 2 (1914), Bcr, A, No, 5, p. SIS). —^The author states that €, fiinchnma 
is as serious an enemy of plums in Turkestan as is the codling moth of apple 
trees. 

Experiments on the artificial infestation of Agrotis segetnm with para¬ 
sitic Hynienoptera, W. Pospjelow (Ztschr, Wiss, InseMenMol, 10 (1914), Bo, 
pp, 52-58). —is a report of experiments with the Wintersnateiile (A* 
scgetimi), conducted by the author in Voronezh. The parasites employed in¬ 
cluded an. ichneumonid (AmUyteJes vadatorius), a braconid (MaGTdcentrm 
collark), and. a clmlcidkl (Pentarthron senibUdis), Particular success was 
met with in the pjirasitism of the eggs by P, samhUdis, 

The Hessian fly, It L, Webster (loiva Bta, Oire, 22 (1915), pp, 4, 6),-^ 

A. x’^opiilar accoimt of tills pi^st with control measures. The most severe out¬ 
break ever experienced iji Iowa is said to have occurred in 1014 over a large 
part of the southern half of the Stale, jiarticulariy the soul.h'western portion. 

The sorghum midge in Tucuman, A. II. Hosenfelu and T. C. Babbee (Rev, 
Indus, y Agr, Tiicunidn, 5 (1014), Bo, 2, pp, 85-87), —^^Ihe cecidomylid (Jon- 
tarinia (Diplosis) Horghicola, an account of which by W. H. Dean, of this De¬ 
partment, has been previously noted (E. 3. B., 23, p. 364), is I’eported as the 
source of considerable injury in Argenl:ina. 

The prophylaxis of malaria with special reference to the military service^ 
0. F. OraiO' (War Dept, [27. B-h Off- Burg, Gen, Bui 6 (1914), PP- 115, pis, IS, 
figs. 7)."—Chapter 2 of this work deals with the malaria mosauitoes (pp. 41-57), 
chapter 3 'with prophylactic measures based upon the destruction of malaria 
mosquitoes (pp. 58-71), and chapter 4 with' prophylactic methods based upon 
the protection of man from the bites of mosquitoes (pp. 72-70). 

98262'^-—No. 2—15—5 
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Mosquito-borne diseases {WmMngton: Health Dept Canal Zone^ 1914^ PP^ 
W).—A popular account issued by the Health Department for use in the 
public schools of the Canal Xone. 

A clinical, pathological, and experimental study of tlie lesions produced 
by the bite of the “black fly” (Simulium venustiim), J. H. Btokios (Jour, 
Cutaneous Diseases, (1914), Nos, 11, pp. 75i~7di), figs. 5; 12, pp. SSOSBG, 
pis, S; (ihs, in Jour. Auier. Med, Assoc., 6S (1914), No, 22, p. 19S1; 64 (19.15), 
No, S, p. 274), —The first part of this paper consists of a brief! account of 
simiilids, a review of the literature, and a description of the lesions with their 
associated manifestations. The second part comprises studies of the pntliology 
of the lesions in man and experimental studies in the reproduction of the lesions 
from preserved material, together with observations on the behavior of the 
toxic agent. 

The temperature in a small child which was bitten by E. rcmisfmi 25 or more 
times in one afternoon never went above normal, although the lymphndeiiitis 
was marked and the child fretful and restless. It is stated that several riersoiis 
under the author’s observation reported having felt “tired and stifi; all over” 
after being severely bitten by the flies early in the season. Nothing eomparahlo 
to the severe reactions described in the literature has come under tlio author's 
observation. 

“A distinctive satellite adenopathy of the cervical glands develops in the 
majority of susceptible persons within 4<S hours after being bitten in the typical 
sites. This adenopathy is marked, discrete, and painful, the glands often ex- 
qnisltely tender on pressure. It subsides without suppuration. Immunity may 
be developed to all except the earliest manifestations by repeated exposures. 
Such an Immunity in natives of an infested locality is usually highly developed. 
There are also apparently seasonal variations in the virulence of the fly and 
variations in the reaction of the same individual to different bites,’’ 

The experiments performed do not identify the nature of the toxic agent. 
The theories suggested as to its nature are: (1) The toxin may be an alkaloidal 
base, toxic as such, and neutralis^ed after injection by antibodies produced for 
the occasion by the body; (2) the injected saliva of the fly may not contain an 
agent toxic as such, but, like many foreign proteins, becomes toxic only when 
broken down: (3) lytic agents in the blood serum may ])lay the chief rdle in 
the liberation of the toxic agent from its nontoxic combination (to this view 
the author is inclined); or (4) the initial injection of a foreign protein by the 
fly at the first bite may sensitize the body to that protein. 

A list of references to the literature aceoinpantes both parts. 

^Proposal of new muscoid genera for old species, C. IT. T. Townsend (Pme, 
Biol, Boc, Wash,, 28 (1915), pp, 19^23). —^Tliis paper relates to Bpecles of wo- 
nomic importance. 

A maggot trap in practical use; an experiment in house-fly control, It H. 
Hutchison (D, B. Dept, Agr, Bui, 200 (1915), pp, 15, pis, 3, //).—The 

demonstration during the season of 1913 of a most pronounced migratory liabli; 
of house-fly, larvae just before pupation led to experiments with ma,ggot tra,ps, 
which have Shown that as high as 98 or 99 per cent of the larvm can be cap¬ 
tured. The results of an attempt during the season of 1914 to apply tlm prin¬ 
ciples of the maggot trap to practical use and to test its efficiency wdien used 
to destroy maggots in large masses of manure are here reported. 

The maggot trap designed and constructed consisted of a concrete floor with 
a concrete rim and a pipe in one corner through which water could, be drained. 
A wooden platform supported by legs was constructed over the floor, upon 
which the stable litter could be thrown. Each day, after the addition of'manure 
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and litter from tlie stable, tiie manure on the i:)latform was sprinkled witb 
enongli water to moisten it tborougbly witboiit causing any leacliing. Tlie re¬ 
sults obtained during August and September seemed to show tliat at least 98 
per cent of tlie larvse breeding in ibis manure were destroyed by migrating 
from tbe manure and dropping into the water below. Fly counts made before 
and after tbe trap was installed indicated an average reduction of from 67 to 
76 per cent. That tbe reduction of flies did not correspond to tbe percentage of 
larvce destroyed is tbougbt to bave been due to tbe presence of several other 
breeding places well within tbe range of flight. 

Two difficulties were experienced in tbe practical working of tbe trap, vi55, 
tbe accumulation of a certain amount of straw and debris on tbe floor under the 
platform and tbe breeding of mosquitoes in tbe water used to drown tbe fly 
larvm. It was also found that low air temperatures binder migration, and con¬ 
sequently decrease tbe efficiency of tbe trap.*' 

Among tbe merits of tbe maggot trap mentioned are (1) tbe comparatively 
small initial cost and absence of money outlay necessary for its maintenance; 

(2) the very small amount of additional time or labor required in its operation; 

(3) tbe ease with which wagons or manure spreaders can be loaded from the 
platform; and (4) its adaptability for use at stables where tbe daily produc¬ 
tion of manure is large. Tbe conditions wbicb render tbe trap most effective 
are tbe ones winch tend to pres(‘rve tbe value of tbe manure. 

A list of nine references to tbe subject is included. 

Observations on blow flies; duration of the prepupal stage and color de¬ 
termination, P. W. Whiting {Biol, Bui, UBir, Biol, Lab, Woods IIolc^ 26 (1914)^ 
No, 3, pp. 1S4--194 ),—^Tbe studies here reported upon relate to experiments 
with tbe various species of blow flies common in New Fugland, especial atten¬ 
tion being given to tbe common green bottle fly (L^iclHar scrieata), 

Tbe autbor finds that tbe length of tbe prepupal period of blow flies is 
determined by environmental rather than hereditary factors. In general, 
dryness, cold, or agitation due to crowding tend to prevent pupation, while 
change from dryness to dampness or tbe revei’vse induces it. ‘*Tbe prepupal 
stage may be extended for a long period, four months in one experiment, in 
warm temperature without injury to tbe development of adult flics, wbieh 
emerge from the pupie in normal condition. Lack of opportunity for tbe larvm 
to bury themselves does not inhibit pupation. Exhaustion of tlie food supply 
before tbe larvm bave attained full size has a tendency to produce undersized, 
but normally formed flies. The causes priKliieing misshapen and imiierfec^tly 
expanded flies are more obscure, but may bo in jKart doe to doing of tbe ]ai|Ke. 
Delayed pujiatlon in Lucllla larvae is evidemaHl by a change from white to pink 
in the fat bodies, but in two genera of la,rger flies, Cynoniyia, and Dalliphora', 
tbe wbite color is maint.ahied although considerable sbrlnkage of the wliole 
body occurs. There is no evidence that overfeeding delays pupation, !)nt irmcb 
evidence that larvie will pupate immediately despite tbe Pict that they bave bad 
abundant opportunity to overeat.'’ 

A tacMiiid parasite with an intracnticnlar stage, W. E. Thompson ( ('!o 7 ni)L 
Mend, Aewd, Sci, [Paris], 160 (1916), No. 2, pp, SSSi), figs, 2).—This article 
relates to an undetermined tachuud jiarasite, probably belonging to the 
genus Epalpus, the first larval stage of which is parasitie on noctuid cater¬ 
pillars taken by the author on witch-hazel ( flamcmaUs virginiana) briisli at 
Ithaca, K Y. 

Sarcophagid® of New England: Males of the genera Bavinia and 
Boettcheria, R. R. P'abkeb (Proe, Boston Poa, Nak (1914) f Wo, i, pp, 

77, pis, 8).—This first paper deals with seven species belonging to three genera. 
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of wliicti. tlie genus Boettclieria and tliree species belonging to it and tliree 
species of Eavinia are described as new. The paper is devoted in large part to 
the external anatomy of the family. The observations of'Kelly (E. S. It., 
p. 00) and others have shown members of this family to be of considerable e(*o™ 
iioiiilc importance as parasites, 3 )articularly of grasshoppers. 

A| 3 pearaiice of the Colorado potato beetle (Heptiiiotarsa decemlineata) in 
Germany (Illus, Landw. Ztg., Sdf {WVi), 'No. o7, pp. 5S'S, 539, fig. 1; abs. in 
Intcrnat. Inst. Agr. [Rome], Mo. Bui. Agr. Intel, and Plant Diseases, 5 
No. 9, p. mS; Mo. Bui Com. Ilort. Cal, S (PJXJf), No. 12, p. ddf/).—The presence 
of the Colorado potato beetle, which has not been observed to occur in Germany 
since 1SS7, has been reported from Ilohenwcdel, near Stade (Hanover), and its 
craclicatloii is being undertaken by the Government. 

The rose beetle (Adoretiis vestitns) and the injury it causes in the 
Samoan Islands, El. Friedkrichs {Ztschr. Wiss. InselcteiiUol, 10 (191 Jf), No. 2, 
pp. I§l-‘Jit, figs. 6; a'bs. in Internat. Inst. Agr. IRomel Mo. Bui. Agr. Intel, and 
Plant Diseases, 5 {191I{), No. 9, pp. 1252, 125S). —descriptive account of this 
pest which is very abundant in the island of Upolu. In addiiloii to roses it 
feeds on leaves of the cacao in a characteristic manner, leaving only tlie outer 
edges and the ribs untouched. The author recently observed many young 
cacao plants in a cacao idantation that had been destroyed by this pest. “ Even 
large trees were seriously injured by these insects. Other frequent host plants 
are Coffea Wberica, HiUscus tiUaoeus (‘fau’ of the Samoans; almost every plant 
had its leaves completely devoured), TermimUa lUoralis (‘talie^ of the 
natives), and others. The injury caused by these beetles, with the exception of 
that to roses (which have no economic importance in Samoa), has not hitherto 
been very severe; the insect and the injury that it does are, however, on the 
increase and perhaps befoi*e long it may become dangerous.” 

A trap for turnip fly, H. M. Lefeoy (Jour. Roy. Eort. Bog., 40 (1914) $ 

2, pp. 269-271, pi 1). —The author describes the structure of a trap devised 
for use in combating the blue flea-beetle {PJiyllotreta eonsohrhia) Jind the 
yellow striped flea-beetle (P. undulato). important enemies of turnips, swedes, 
cabbages, and allied criiciferons plants in the seedling stage in Great Britain. 
The trai> consists of two boards (coated with Moiiar Hop Wash) set at a 
slope on a pair of runners, like those of a sledge or toboggan, with a space 
between. The trap is dra'wn along the drill so that the plants pass down the 
space in the middle. In order to disturb the beetles a loox) of Blring hangs 
from a crowbar and brushes the plants. Thus disturbed the flea-beet always 
leap sideways, alight on the sticky boards, and perish,. 

The cotton and corn wireworm (Horistonotus uhlerii), A. B’’. Conradi, and 
H. C. Eagekton (Bouth Carolina Bta. Bill 180 (1914)^ PP> 16, pis. //,).—A de¬ 
tailed report of studios of JJ. uhlerii conducted largely at Eiiffin, Colleton 
County, S. C., in cooperation with the Bureau of Entomology of the IT. 
Department of Agriculture. Preliminary accounts of investigations of this pest 
by Thomas (E. B. B., 25, p. 560) and by Conradi’ (E. B. E., 30, p. 545) have 
been previously noted, as have studies of Momcrapidius vespertinm by Eager- 
ton (E. S. E., S3, p., 63), which is associated with and often mistaken for 
this species. 

This species is always found on upland sandy soil and apparently can not 
live in soil through which the water does not percolate rapidly. Its injury is 
occasioned through cutting ofl^the feeding roots of plants. Practically all farm 
crops are attacked, including com, cotton, cowpeas, oats, rye, peanuts, tobacco, 
watermelons, etc. The pest has spread from near Snider’s Cross Eoads, where 
it was' first noticed, until an area of 200 square miles in that vicinity is more 
or less severely Infested, The greatest loss occasioned has been near Snider^s 
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Cros^ Eoads, where the area of heavy infestation covers about 16 square miles. 
It is thought, however, that when the distribution records are completed the 
infested territory will be found to include the sandy uplands of the lower and 
upi>er pine belts, together with the coastal lands. 

Ovipositioii is thought to continue from June 1 to September 15, the iiialii 
period being from June 15 to August 10. From 11 to 15 days are required for 
the incubation of the egg. In a sea.sonal life history chart the authors iiidicate 
that the larvaa may continue feeding up to July of the following year. While 
the exact number of larval instars has not been determined, it is suggested 
that there may be 8 or 9. They live almost exclusively within 4 in. of the 
surface, except w^hen driven to lower depths by either high or low tempera¬ 
tures or lack of moisture in the upper soil and do not appear to range over a 
very large area, 20 to 30 sq. ft. apparently being the limit. In the laboratory 
the pupal stage lasted from 9 to 15 days, apparently varying very little with 
the time of the year. 

The numbers of the larvm ai)pear to be lessened more by cannibalism wliile 
in the deep soil than by any other cause. The natural enemies do not appear 
to be sufficiently numerous to affect their luimhers materially. Artificial con¬ 
trol measures w^hich include fallowing, crop rotation, etc., have been dealt 
with more at length by Tbomas (E. S. E., 25, p. 5 G 0 ). 

Life history notes on the plum curculio in Iowa (Conotraclieltis nenuphar), 
R. L. Wkbstee (Proa Iowa Acad. ScL, 20 (19.12), pp. A. record of 

observations made in Iowa in 1SS9 (by (1 r. Gilletie) and in 1910 wiiicli relate 
especially to the dates of appearance of the adults in the spring, emergence of 
larvae from apples, and emergeiK-e of adults from July 20 on. 

Four new injurious weevils from Africa, G. A. K. I^Iausualu (Pal, Eni. 
BcsearcK 5 (1914), No. 3, pp. 235-239, 8). — Eremmis' fuUeri n. sp., found 

attacking the leaves of maisse at Pretoria; IlypemUlea frayariae n. g. and 
n. sp., which injures strawberries in Gape Province; TycIiiUH poaaypii n. sp., 
found on cotton at Cairo, Egypt; and Oyllophorus riihromyMitm n. sp., injurious 
to cultivated figs in Natal, are described. 

Results of cooperative experiments'in apiculture, M. Pettit (Ann. Rpt. 
Ontario Agr, and Ex-pt. Union, 35 (1913), pp. This article re})orts tlie 

results of cooperative ex|>eriments in 1012 and 19X3 relative to the pri^veution 
of natural swarming. 

Inheritance in the honeybee, W. Newell (licicncc, n. aer., 41 (1915), No. 
1049 , PP- ‘2/S, 210).—A bri(‘f discussion Ivased ui,)on the aiillior's investigations 
at the T(‘XJis Exiauirnent Btaliou of crosses between the nulinu and Garnlolan 
races. 

A new species of Habrobracon sp., parasitizing caterpillars of Cliloriclea 
obsoleta. Its biology and agricultural importance, B. llocowirnov (TurkeaL 
'Bern. Khoz., No. 3 (1914), pp. 231-291, pga 5; aba. in Ron. Appt EnL, 2 {1914-), 
Bex. A, No. 7, pp. 4 ^ 8 , Biological notes are present.ed by the author on a 

new species shortly to be described by Kokujev that has bciui found by the 
author to parasitize C. ohsolcia. 

On the parasitic acari found on the species of rodents frequenting human 
habitations in Egypt, S. Hiebt (Bui. Ent. RcHmrch, 5 (1914), No. 3, pp. 215- 
229, figs. 14). —Eight acarids are here dealt with, of which three are species 
of PeiTOanyssiis. 

The rat trypanosome, Trypanosoma lewisi, in its relation to the rat flea, 
Ceratophyllus fasciatus, E. A. Minchin ami J. IK Thomson (Quart. Jour. 
Micros. Bel ILondonJ, n. sen, 60 (1915), No. 24 O, pp. 488-692, pl% 10, figs. 24 ),— 
In the introduction to this ,pa per the jiulhors .pnsscJit notes on 0 , fasckitm,' 
its anatomy (including methods of dissection), parasites, histological striid‘ur(i^ 
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of its stomacli, and teclinique. TUe development of T. leivisi in the flea is 
considered at length and an experimental study of the problems of transmis¬ 
sion and development is reported upon. A list of bibliograi:)liical references is 
appended. 

FOOBS—HUMAH ITJTEITIOF. 

Kansas flours—cliemical, haMiig, and storage tests, 0. 0. SIwanson, J. T. 
Willard, and L. A. Fitz (Kaman Bta. Bui. 202 (1015)^ pp. 1S5, fitjs. 21),—In 
the first part of this bulletin the equipment used and methods followed in 
baking tests are described in detail. 

The second part of the publication gives the results of baking tests and 
chemical analyses made of 35 samifies of commercial flour collected from 
Kansas mills, together with the results of chemical analyses of 21 wheats rep¬ 
resenting those from which the flours were made. The flours examined were 
divided into three grades designated as short patent, long patent, and straight. 
In the baking tests, which showed all these Honrs to be of good quality and 
strength, a comparative study was made of the following factors: Loss in 
mixing and rising, time for proving, expansion of tlie dough, rising in the 
oven, loss in baking and cooling, weight of the loaf, pounds of bread pen* barrtd 
of flour, volume of the loaf, texture of the crumb, and color of the loaf. 

The following quotations from the discussion of the results of the baking 
tests of commercial flours are of interest: 

The dough from the short imtent ripens sooner. This is one of the quali¬ 
ties in the short patents vrhich make these flours more valuable for family 
baking where the same flour is used for various purposes, such as cakes and 
pastries aside from bread making. The gluten is of a softer, more pliable 
nature and lends itself more readily to different conditions. The dough from 
a short patent is always softer, and has a smoother, more even feel than the 
dough from a straight flour. Hence it is easier to work and is niiicli preferred 
by the housewife. . . . 

‘‘The final weight of the loaf, and consequently the amount of bread per 
barrel of flour, is influenced more by the losses in making than by the varia¬ 
tion in materials used. . . . 

“Large loaf volume is not of itself an indication of a particularly desirable 
flour. Sometimes ... a "weak flour may produce a larger,loaf than a strong 
flour. The loaf volume must ho judged together witli al)sorr»tion, maximum 
volume of dough, rise in the oven, and tcixtiire. If two loavths are iHpial lii 
these other factors, then the one with a larger loaf volume Is the more de¬ 
sirable. . . . 

“That the average loaf volume is greater for the long patent flours than for 
the other two brings out the fact that loaf volume alone does not necessarily 
indicate a flour of the highest commercial grade. , . , 

“ If two loaves have the same volume but one has a larger oven si)ring, the 
latter indicates a stronger, stiffer gluten, while the gluten of the former would 
be weaker or inox*e ‘ runny.* 

In judging texture of the crumb, “large holes and uneven distribution indi¬ 
cate a weak gluten. Thickness of cell wall or an appearance of coarseness in¬ 
dicates a stiff and inelastic gluten. Such a flour would be good for blending 
with a weaker flour, but would not be a desirable flour to be used along 
for household purposes. Weakness of gluten shown by large and uneven dis- 
tribution of holes is one^ of the worst faults in a flour. As a imle, the bread 
from short patent flours differs from the longer patents and straights by the 
finer cell walls and more delicate structure. . , , 
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^'Oiie difficulty In Judging colox* is to distliigiusli true color from tlie color 
appearajiC'O as iiitlinmced by texture. Tlie desired color is white with :i deli- 
cute creamy tint'. . . . A yellow tint is imicb, less objc^ctiounble than a grayish 
tint or a (*Iia,lky white. The yellow is due to the color inherent in the wheat 
licmeh while a. grayish tint shows faulty cleaning of (die wheat or imperfect 
dressing ol; the llour.’^ 

The third ruirt of the hulletin |)resents the results of a study of the chemical 
eoinpositioii and b!ik;iiig cpialities of 3l> hours from a four-break inlll, and 26 
samples from a hve-break mill. 

In ilie cdunuical a,ua lyses of the commercial flours and of the samples from 
the two mill strc‘ains, determinations were made of ash, protein, gliadiii, gluten, 
acidity, total and water-soluble phosiffioriis, and of hygroscopic moisture. It 
was found tliat a definite relationship existed between tlie acidity and i)hos~ 
phoros content, that tlie variation in the moisture content of the flour was more 
affected l)y the water used in tempering than by a variation of the ino!>stiire 
originally present in the wheat, and that the protein content of the flour de¬ 
pended upon that originally present in the grain and on the method of nulling. 

*‘That the proteins of a 'wheat flour strongly influence the baking (lualities 
of the same is undoubtedly true, but the question is more complex tliaii merely 
ascertaining the ratio between gUadiu and the rest of the proteins. . . . The 
other proteins may have as mucdi to do with the halving qualities as gliadin, 
and it is not only the proteins present in the sound wheat kernel which deter¬ 
mine the baking qualities, but also the protein decomposition products. , . , 
short i>atent'has the lowest per cent of ash, while the low grade luis 
the highest. The ash content is lowest in those streams which come from the 
'interior of the kernel, while it is highest in those streams which are taken 
from that portion next the bran. . , . 

* The la’otein content follows almost the same law of variation as the ash. , , . 

There is a gradual increase in acidity in the flour streams in proportion 
as they contain material next to the bran. . , . 

The percentage of ash furnishes a very good indication in regard to the 
quality of a flour as far as that is related to the method of mllliug . . . the 
feed contains ten times as high percentage of ash as the flour. Consequently, 
the presence of fibrous materials in the lower mill streams influences the ash 
content iiiore than any other factor. The composition of the ash is also im¬ 
portant ill Judging the baking qualities of a flour. . . . 

“fi.lie patent Ims a lowivr percmitagc of protein than the wheat, while both 
the clear flours and, tlie low-grade flours ha,ve a higher percentage. The break 
flours have a r<,Aguiar increase in prot'ein piifcentage corr<\spornIing to tlie 
break number, the lifth. lireak being the highest in percentage of protein in all 
these flours, while the bran-duster flour and the fourth break have the next 
highest percentages. In the miildlings there is almost the same regular in¬ 
crease in protein content corresponding with the number of ixHiiictions.” 

In the fourth part of the publication is considered the effect of storage upon 
flour as determined by chemical analyses and baking tests. The work, which 
extended over two seasons with bleached and unbleached flours stored in a 
steam-heated room, a nonheated room, and in sealed cans, showed that on 
storage flours may lose 2 per cent of their original weight, the loss being mostly 
one of hygroscopic water. The chemical composition and baking quality are 
otherwise very little affected by storage. 

[Wheat and flour analysis] (Awk Rpt. Dept Ag)\ and Stock IQueensland]^ 
IBU-U, Pth 100-101, plB. 2),-—The results are given of chemical analyses and 
the grading of a number of samples of wheat and wheat flour. The samples 
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were graded according to «a point system Eased upon tlie appearance of tiae 
grain, its yield in biisliels per acre, its weight in pounds .per bushel, the ap¬ 
pearance and composition of the gluten, and the color, chemical conii'iosltion, 
and baking (|iiality of the flora,*. 

Bleached flour, F. L. Haley (Bioahem. Bui,, S (1914), Wa,'ll--12; pp, 440^ 
44s), —Analyses showed the presence of nitrites in bleached flour* b'rom the 
I'esiilts of experiments with laboratory animals (guinea pigs), to which were 
[ndmiiiistered doses of potassuim nitrite, the author eoiicludes that bleached 
£ 1 * 0 Tir is not detrimental to health. 

!Ilie physico-chemical properties of the alcohol-soluble proteins of wheat 
and rye, X Groh and G. F'bie3>l (Biochcm, Ztsclir,, 06 (1914), A'o. 1-3, pp, 154- 
164, 1; w Zemm. Bhmiol,, 29 (1914), A'o. 5, p. .—Wheat gluten 

contains only one protein which is soluble in alcohol, namely, gliadlin Ityo 
ilotir contains a mixture of sereral proteins, but apparently not any gliadin. 

Tlie physical chemistry of bread, Lokenz (C%em. Ztg., 37 (1913), No. 78, 
p. 783). —From studies of the structure of both fresh and stale bread tlie iiutlior 
concludes that as the loaf ages the structure of the starch gramilas Is .modified 
a ad the starch gives up its water content to the protein part of the loaf. He 
rexkrds the fresh loaf as an unstable form and the modified starch grains as a 
permanent characteristic of stale bread. 

^QTman agricultural hrcads, hi Pakow (Ztsciir, BpirUm‘m4us,, $7 (1914), 
S3, pp, 59$, 594)* —Surveying the German food supply, the author reeom- 
Jiiends an increase in the amount of sugar in bread making as a means of Itt- 
creasing its nutritive value and at the same time saving the grain supply. 

War bread, H. Stexjbe (Deitt, Landw, Presse, 4^ (1915), No. 12, pp. 87, 88).— 
Tli.,e author discusses the production and use of this product, which Is defined 
as rye bread containing more than 20 per cent of potato flour. 

l!!xe use of potatoes in bread making, M. P. Neumann and A. Pornet 
{StscJir, Gesam; Getreid&w., 6 {1914), No. 10-11, pp. 193-2Q5). — Commercial 
anetliocls are described for the preparation of potato flakes, potato flour, and 
pot 4 ito starch. Prom analyses of bread prepared with the addition in varying 
proportions of potato flour and starch to rye and wheat flour the aiitbfjr con¬ 
cludes that the best bread is prepared by the addition of 5 jwr cent of .[x^fato 
flour to the lye or w^heat flour, though 10 per cent is often used and even 20 
per eeiit may yield a satisfactory |>roduet. When more than 10 per cent of the 
potato flour is used It is diflieult to obtain a good bread, as (?oiisiderabl(^ water 
is absorbed by the starch in making the dough and the resulting loaf .Is too 
iswggy. 

Composition of Euchloena mexicana, J. Pii?«aerts (Buk /hs'.soo, (Jhini-. 
et Distill,, SI (1914), No. 9, pp. 055-660). — description is given of a grain 
commonly occurring in Idexieo and other tropical countries which Is said to 
have eonsidei-able food value. Its axipnoxiniate chemical composifiori is given as 
follows: Protein 24.57 per cent, fat 4.S0 iier cent, and carbohydrate, fil.flS per 
cent. 

Nutritive value of frozen meat, E. Valenti (Gior. B, Boa ItaL SS 
(191$), No. 4, pp, 148-15$; alis. m ZentU, Biochcm. u. Biophps,, 16 (1914), No. 
11-M, p. 656). — Comparative analyses are reported of American and Italian 
frozen meats; In the ca.se of meat which had remained at a teiu|'KU*a1:nr(^ of 
—10*° 0. for 40 clays, an increase was noted in the percentage of dried residue 
and nitrogenous substance, while a decrease was noticed in the water content. 
It is suggested that the results may vary if a gradual thawing of the meat is 
hrottglit about. 
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utilization of pork in provisioning tlie army, A. C. Giea.ed {Bill. Boa, W(i't, 
Agr, France, 15 {1915), Ao. 1, pp, Jfl/-51).—x\.n increase in tlie iise of pork as 
a substitute for beef is urged, cbietly from the standpoint of economy, 

Tlie toxicity of some ducks’ eggs, P. Caki^ks (Ami, FaMf,, 7 (1914), No, 
70-14^ PP^ 445, 444 )-—Tliree cases of food poisoning were attributed to tlie 
presence of bacteria, iu ducks’ eggs. Steriliisatioii by long-continued boiling be¬ 
fore eating is urged as a lieecssary imecantion. 

The influence of the fat content of milk on the rate of digestion, A. Kseibl 
and B. IuENK {Biodmn. Ztsch)\ 6S (1014), No. pp. 151--155, fip^. 3; ahs. in 
ZerifM, Physiol., 29 (1914), No, 5, p. 2133).—Exiierimental data are recorded 
wlricli tend to show that the rate of digestion of niillc decreases with the in¬ 
crease of fat content. 

The nutritive value of boiled skim milk, Kleiw (MUclm, ZtcniM., 45 (1914), 
No. 14, pp. 331-3B4; oPs. in Zenthl. Bioaheni. u. Biophys., 17 (1915), No. IG, p, 
6Vi2).—Animal-feeding experiments, here reported, would indicate that there 
is no difference between the nutritive values of boiled and unboiled skim milk. 

Cow’s milk and vegetable milk; difference in gastric digestion with special 
reference to the problem of cow’s milk intolerance, A. Fisciier (A rc7n Ver- 
dammgskrmih., 20 (1914), No, 1, pp. 13-43; (ihs. in Ztsahr. KimlerhciUc., Ref., 
8 (1914), No. 3, p. 114). —Comparative exi)eriments wutli laboratory animals 
(dogs) are reported in which was studied tlie digestibility of a v()gei;al)le niilk 
prepared from almonds and Brazil nuts as compared with that of cow’s milk. 
The vegetable milk caused a smaller and less jn*olonged secretion of gastric 
juicOvS than did cow’s milk, hut was more readily digested owing to its fmoly 
dlvulod condition. The followdng conclnsions are drawn: 

Vegetable milk is an emulsion similar to cow’s milk and contains carbo¬ 
hydrates, protein, and mineral matter in solution or suspension. The particular 
vegetable milk studied was characterized by a small content of carbohydrate 
and salts, especially sodium salts, and when coagulated with acid or rennet the 
vegetable milk protein formed a more finely divided curd than that formed 
when cow’s milk was treated in the same way. 

The food value of the vegetable milk depends upon its method of preparation, 
the one studied lia^niig an energy value of 00 to 115 calories per 100 cc. 

The reaction of cow’s milk modified for infant feeding, W. M. Clark (Jonr, 
MM. Research, 31 (1915), No. S, pp. 431-453, flys. 2 ).—^^fhe results are reported 
of a study of the hydrogen ion concentration of both huinan and cows’ milk as 
eoin]iared wdth the hydrogen ion concentration of m(KlUi(Hl cow’s milk nuide ui> 
in a(*eordance with various formulas. In the oifmimi of llio author, the practice 
sometimes followed in modifying milk of adding alkalis to neutralize tlu^ acid 
of cow’s milk is based upon wrong principles. Tliis is regarded not only as an 
unnecessary procedure but one involving possible inhiljitiou of gastric pro¬ 
teolysis and lipolysis. It is further stated that the addition of alkalis tends 
to re|>Iace the normal bacteriological fenuentatlon of the intestine with a ptiire- 
faedive process which may cause digf‘stive disturhauee. 

The comparative nutrient value of cod liver oil and cod liver oil cordials, 
P. Street (Jour. Amcr. Med, Assoc., 64 (1915), No. 8, pp. 63S-G4S) .--Thu 
author reports results of a scries of feeding exiieriments undertaken to com¬ 
pare the nutritive values of cod liver oil 3 )reparations, some of which were tlie 
so-called oilless ” extracts of cod livers. In conclusion he states tliat cod liver 
oil exhibited marked superiority as a food over the commercial (extracts 
studied, and also had the power of restoring growth to laboratory animals 
(rats) which had suffered from nutritivo deflcieucy when fed upon com¬ 
mercial preparations. 
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The mineral constituents of honey, I^apeller and A. Gottfrieb (Ber. 
NalirmtL Unterstich. Amt, Uagdelyurg, 1913^ pp. J5, 16; iihs, in Ztsclir, Unter- 
such, Wahr, u, GendissmitL, 29 (1915), No. 2, p. 98).—The analytical data pre¬ 
sented sliow tliat tlie asli of honey contains from 10 to 58 per cent of i)lios- 
pliorie acid. 

Tomato conserves, P. Carles (Lefi Conserves de To mates, Bordeaw; Feret 
tC- Sons, 1914, PP- 22).—A discussion supported by analytical data on tlie conv 
positioa of normal tomato conserves, tlieir common arlulteratloris, jiiid tlu^ 
hygienic facts pertaining to their use as food. 

Observations on mango rash, Isabelo Concepci6n (Philippine Jour, ScAf 
Sect, B, 9. (1014), No. 6, pp. 609-513). —^The author reports some clinical ob¬ 
servations wliicli apxiarently confirm the belief that the so-called mango rasli 
is produced by eating the mango fruit. 

The organic flavoring compounds, G. Cohn (Die Orgamschcn Gcsahmaclcs- 
stoffe, Berlin: Fram Siemenroth, 1914, PP* -This booh is an extended 

treatise on the organic chemistry of the flavoring conipoimds. The first part 
of the volume is composed largely of a general classification. A discussion is 
given of the influence of chemical composition and constitution upon the d(igreo 
and kind of taste, and the xihysiology of taste is also considered somewhat at 
length. Detailed information is given regarding the more important synthetic 
sweet flavors, such as saccharin, diilcin, and glucin. 

[Inspection and analyses of foods, drugs, and stock feeds], W. A. McRae 
ET AL. (Bien. Bpt. Dept. Agr, Fla., IS (1913-14), pp- 190, pi. i).— -A report of 
the work carried on under the state food laws during the years 1{)1«T-14. 
Various regulations adopted by the board arc reprinted, and general analytical 
data regarding the samples inspected and the text of the pure food and feed 
laws are given. 

[Food inspection], W* B. Barney (Iowa Dairy and Food Coin. But 10 
{1915), pp. 27A-1, fig^. 3). —General information upon this topic is given and 
the results shown of prosecutions brought under the state pure food law. 

Animal report of the food and drug commissioner [of Missouri], F. II. 
Feicke (Ann, Rpt. Food and Drug Conir. Missouri, 1914, PP. 86). —The work 
carried on, under the ^state food and drug laws during tlK3 year ended I)iM.*em- 
her SI, 1914, is reviewed. This included the analysis of 820 samples, of miscel¬ 
laneous food i)rocliK;ts, of wliich 209 did n<h: meet the laMinirements of the (exist¬ 
ing standards, and the inspection of csi,ablishments where food wnxH |.)re|‘air(Hl 
and sold—restanrants, hotels, dairies, etc, 

[Food and drug inspection], W. M. Allen (But N. 0. Dept. Agr„ 35 (014)$ 
No. 12, pp. 120).—This report covers work carried on under the stat.e food laws 
during the year 1914. Data are given regarding 1,E23 samples of mlscellamanm 
foods and food products which were examined* 

Eleventh annual report of the food commissioner of the Horth. Dakota 
Agricultural Experiment Station: Food, Drugs, and Sanitation, Jil F. IjABD 
et al. (North Dalmla Bta. Rpt. 1914, pt 2, pp. 41)* — The work of the food 
commissioner and state chemist during a x>eriod of approximately 18 months, 
ended July 1,1914, is reviewed, including brief discussions of different phases of 
the work, reprints of notices and warnings, reports from various members of 
the staff, etc. 

Twenty-eightix annual report of the dairy and food division, S. B. Btbod® 
(Ann, Bpt, Dairy and Food Dim, Ohio, 28 (1913), pp. 128, figs, d),-—The work 
carried on during the year 1913 is reviewed, general information being given 
regarding the inspection of dairies and canning factories, the inspection of 
drugs,* and the examination of eggs. Tabulated data are given regarding the 
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samples inspected, and a summary of tlie prosecutions broiiglit by tbe board, 
completes tlie report. 

Mntli biennial report of tbe state dairy and food commissioner of tbe 
State of Utab, W. Hansen {Bicn. Rpt. Dairy an^ Food €omr, Utah, 9 {1913-- 
li), pp. .—General information regarding tlie work carried on under tlie 
state food and drug laws during the years 191H and 1914 is given. The publica¬ 
tion also contains the re|)orts of the sealer of weiglit.s and measures, the hotel 
inspector, and tlio state dairy and food hiirenii, the last-named contaiiiing gen¬ 
eral (lata regarding the inspection and sanitation of slniigliterhouses and other 
places where food is prepared and sold. The report of the state chemist presents 
analyses of l,5o9 samples of miscellaneous food products, of which 1,122 met the 
requirements of existing standards, and 132 samples of water and ice. 

Adulteration of food, A. McGill (Epts, [c^c.] Inland Rev. Canada, 
pt, 3, pp. 519 ).—Bluing the year ended March 31, 1914, 3,825 samples of mis¬ 
cellaneous foods and food products were analyzed, most of the results of which 
have been reported in bulletins issued by the department In the appendix to 
the re'i)ort 27 of these bulletins are reprinted. 

Laws relating to hotels, restaurants, etc., and inspection thereof ( ITalla- 
hassee, Fla.], 1913, pp. 8 ).—The text is given of a statute enacted by the State 
of Florida providing for the licensing and iiisi>ection of hotels and restaurants, 
the reqnireinenis which such places must mi'ot being specified. 

[Inspection of canneries], L. G. Bingitam (Ayn Com. Ohio, Food Btir. Buk 
2 (1011/), pp. 19).—A list is given of the canneries inspected, together with 
their rating. The sanitary code adopted by tlie state agriciiltiiral commission 
for the regulation of canning and ])acking factories is given. 

Anglo-American cooking. Central-American cooking, S. 0. Goy {La 
Cuinim Anglo-Amf!iricaine. La Gtiismc do VAnidriqiw Gentralc. {iHeto Jorh: 
A. Weiss 4 Go.]), 1915, pp. 489 ).—^This book contains a large number of 
recipes for the preparation of dishes common to the Il’nitecl States and Central 
America. 

California Mexican-Spanish cookbook, Bertha Haffner-Ginge® ([Ao§ An- 
geles, Gal.: Citizen Print BMp], 19Vf, pp, pis. 20). —book of recipes 

for the prei)aratiori of numerous Spanish dishes, which also contains illustrations 
of native processes of cooking, ovens, kitchens, etc. 

Army rations {Rei\ Bd. [Paris*], 53 (1915), I, No. S, p. 4S).^A note upon 
the composition of the rations furnislied the French and British ^armies. 

Army ration during war time, A. Gautier (Gompi. Rend. AcMd. Bci. [Paris], 
IM {1915), No. 5, pp. 159--167 ).—Considerable data are presented rc^gurding the 
present ru(loii sni)pli<Ml to the French Army. This is statcMl to consist of the 
following foods: Broad, 750 gm.; fn^sh meat, 500 gm.; (.‘ondensed soup, 50 gra.; 
dried vegetalilos, 100 gun; migar, 31 gnu; lard, 30 gm.; eofCoe, 24 gm.; jiod wine, 
250 cc. From the results of several iyivieal dietary studic^s made with peasant 
laborers in France the author (.‘oneludc*s that this ration, supplying 3,190 (‘alorles 
of energy, is insufficient to mc'et the body rcHiulrcimcmts during an active cam¬ 
paign. The nK'ommondalioTi is made that the energy value of this ration be 
increased to 4,077 calories, by the addition of the following food materials: 
Bread, 150 gm.; potatoes, 350 gm.; sugar, 32 gm.; fat, 30 gm,; and wine, 500 cc. 

The French Army ration in time of war, A. Gautier {Rov. 8c 4. [Paris], 58 
(1915), I, No. 5, pp. 65-70 ).—-This article contains essentially the same material 
,as the above article except that the results'of final dietary studies are cited in 
supiiort of the author’s contention. 

Historical review of meat prices in Germany during the past 400 years, 
(1. Badermann (Ztsehr. IHeisch u. MUohhyg., 25 {1911}), No. 6, pp. 8/r87).->^ 
A summary and digest of data. 



166 


EXPERIMENT STATION BEOGRB. 


[Tile cost of living in Australia], G. H. Knibbs (CommoMoealth .Bm\ Cen¬ 
sus mul 8taMs, Aust, Labor and Indus, Branch Rpt. 5 {1914), pp, 100'-- 

131).—A summary and digest of data regarding income and cost of living 
during tlie years 1013 and 1014. Information is given regarding the wholesale 
and retail prices'of food and clothing and the cost of rent as compared with 
other years and oHier countries. 

Cost of living in Australia,, G. II. Knibbs (Common weal ih Bur. Gem us and 
Blaiis. Aihst., Labor and Indus. Branch Bpi. 4 (B9:14), PP- SO). —study of the 
budgets of 302 different families, which includes informal ion regarding family 
conditions, the relation of income to exi)enditiire, and the distribution of the ^ 
expenditure. 

Speeding the masses, H. Kbanold (Masscnerniilmmu AguarpoUtih 
tion. Munich: George G. ^temiche, 1914, PP- D5).-—A treatise upon some of the 
economic problems involved in feeding the poorer classes. Statistical data are 
also included. 

Influence of protein consumption on muscular work, G. G. Tji^sta and G. 
SoiiMANi [AUi. Soc. Lomharda ^ci. Med. e Biot, 1 (191i), No. 3, pp. 368-380, 
figs. 5; (lbs. in Zentbt Biochem. u. Biophys., 16 (1914), No. 7-8, p. £18).—Ex- 
perimeiitiil study, by means of an ergogi'aph, of the work performed by the 
gastrocnemius muscle of frogs indicated that the work varied witliiu narrow 
limits but was considerably increased by the consumption of micleoproteins. 

Studies of the origin of cholesterin, S. Bezani and P. Oattokettx (Aroh. 
Farmacot 8iper, e Set Aff.^ 19 (1915), No. 1, pp. 1-9). —^Experiments carried out 
with laboratory animals (rats) indicate that the animal organism ])Ossesses 
the ability to synthetize cholesterin when this substance is excluded from 
the diet. 

Absorption of fat ^and lipoids, E. S. London and M. A. Weesilowa (St. 
Petei’sb, Med. Wcimsch?',, S7 (1912), No. 22, pp. S25-S27; abs. in Zentbl. Bioalicm. 
a. Biophys., 14 (191S), No. 15-16, p. 561). —In experiments performed on dogs 
with bilocular fistula below the pancreatic duct or with unilocular listula in 
the middle of the small intestine, iialmitic acid was 22 per cent al)sorbed b(4*ore 
reaching the distal fistula, though only 7 per cent was absorbed when intro¬ 
duced directly into the intestine instead of i>er os. Btearic acid was more com¬ 
pletely absorbed; in the upper half of the intestine stearin soap was more 
readily absorbed than fatly acid. The feeding of neutral fat or free Bitty 
acid produced no apj^reciable change in the fatty acid, content of the InteBtlnal 
mucosa. Neither cleavage nor al>sorption of cholesterol occurred up t.o the 
end of the small intestine. 

lEurther observations on the physiological properties of the lipins of the 
egg yolk, E. V. McColtxtm and Mabgueeitk Bavis (Free?* Soc. Fmtpt. Biol, mul 
Med., 11 (1914), ^ 0 . B, pp. 101, 102). —The addition of small amounts of the 
ether or petroleum ether extract of cooked egg yolk to a diet of casein, dextrin, 
and inorganic salts brought about a resumption of growth in the case of labora¬ 
tory animals (rats) wliich had ceased to grow on the diet of casein, dextrin, and 
inorganic salts. 

LecitMds contained in cod liver oil, H. Iscovesco ( Compt. Bend. Boe. Biot 
{Paris], 76 (1914), No. 1, pp. B4, S5). —Experiments with laboratory animals 
indicated that repeated doses of olive oil and cod liver oil administered hypo¬ 
dermically in the neck muscles were utilized and caused an increase in weight. 
Cod liver oil seemed to be better tolerated than olive oil. The author attri'biites 
the peculiar properties of cod liver oil to the leeithids it contains. All of the 
phosphorus, as well as most of the nitrogen compounds in the oil, are'said to 
belong to the group of leeithids and lecithalbumins. ' 
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The phosphoTiis content of the animal organism, W. Heubner (AtcIl M^mpL 
FaM', PJiarmaMl., 7<S (1914), No. 1-2, pp. 24-82). — ^Analytical and. feeding ex¬ 
periments are reported in wbich was studied tlie pliospliorns content of tlie 
bodies of laboratory animals (dogs). In young animals of from 2 to T lbs, 
weight llie total phosplioriis content of the organism showed very little varia¬ 
tion and averaged 0.6 per cent of the total body weight. Of the total phos¬ 
phorus content 0.15 per cent was found in the muscle, 0.2 per cent in the central 
nervous system, liver, and kidneys, and most of idie remainder in the bones. 
Lack of phoapkorus in the diet decreased the percentage of phosphorus in the 
body only when growth was indifferent. Undei- this 'Condition the greatest: 
loss occurred in the bones. 

The chemical investigation of the phosphotmigstate precipitate from rice 
imlishiiigs, J. 0. D.rummond and 0. Funk (Biochcm. Jotir., 8 {1914), No. 6, pp. 
598-915). —Tlie authors have failed to isolate the curative substance which 
occurs in rice poJishings, hut have confirmed the presence of considerable 
amounts of chollii and nicotinic acid and have detected hetain, adenin, giianin, 
and possibly giianidin. 

Experimental polyneuritis in birds as compared with human beri-beri, 
It Tasawa. Nxpt. Path. u. Ther., 17 {1915), No. 1, pp. 27-48). — From 

this summary and digest of experimental data the author concludes that the 
etiology and effects of exj)erimontol i)olyneuritis are not identical with those 
of berl-beri. 

Transactions of the National Association for the Study of Pellagra 
(Trans. Nat. Assoc. 8tmlp Pellagra, 2 (1912), pp. X.XVlllA'499, pis. 7).— 
Among the papers included may be mentioned: The Problem of Pellagra :!n 
the United States, by II. Bine; The Prevalence and Geographic Distribution of 
Pellagra in the United States, by 0. H. Lavinder; Pellagra—Some Pacts in its 
Epidemiology, by R. M, Grimm; Can Pellagra Be a Disease Due to Deficiency 
in Nutrition, by F. M. Sandwith; Contribution to the Alimentary Balance in 
Pellagra, by J. Nlcolaidi and U. Grille; and MetaTbolism in Pellagra, by V. C. 
Myers and M. S. Fine. 

The presence of toxic bodies in expired air, O. IfAEMACBinis (PoUoUn., Baz. 
Med, 20 (lOlS), No. 3, pp. 116-138, pi. 1, fig. 1; ahs. fw ZentU. Biochem. n. 
Biophgs., 16 (1914), No. 11-12, p. 417 ).—The injection of the condensation 
liquid of expired air into laboratory animals gave no toxicity with guinea pigs, 
blit with mice a tendency towmrd toxicity was apparent wlien compared with 
the negative results obtained by injections of distilled wate,r or T'lhysiological 
salt solution. 

All automatic balance for use in metalbolisxii expeiiments, E. ABOEimA'LDF.N 
(Bkmxit Arch. Physiol, 29 (1913), pp. 75-82, figs. 2).—-An iHustrated descrip¬ 
tion is givoi.i (.jf a l)alance which, records and registers phot;og!:aph!ca,lIy the 
weight of sranll laboratory animals, 

[Beport of the] nutrition laboratory, F, C. Benedict ( OarncgiG Inst. Wash- 
ingion Year Book, 13 (1914), pp. 285-207). —^A biief summary and review of the 
investigation.^ being carried on. Notes regarding changes and Improvemoiit in 
equipment, together with a brief review of the publications Issued during the 
year 1914, complete the report. 

AUIMAI PROBUCTIOI*. 

Annual review of investigations in general biology, eomplled by Y, Delaob 
(Ana. Biol IBarh}, 14 (1909), pp. XXXTVAf51f5; 15 (1910), pp. XIX+578; 18 
(1913), pp. XX+60S).—A bibliograi)hy of literature published in 11)09, 1910, 
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and 1913 on tlie cell, reprodnetlon> heredity, variation, tlie origin of species, ^rnd 
related topics, witii abstracts of the more important piiblicatioiia, and con¬ 
tinuing similar work (B1 S. B., 26, p. 470), 

Handbook of comparative physiology, edited by II. Wintkrstkin {IIand- 
huch der Vcn'gUdchm-de-n Physiologic. Jena: Gustav Flsehcr, Jhlt-lOiff, not, ,5, 
1. half, pp. 2041 +Xin, pis. 2, figs. 567; .1910, 1912-1914, voL d, 2. half, pp. 
1060-4-XH, pi i, figs, 456).-—The first half of this v(a*y exteiisive and (xnaplde 
review of work on comparative physiology inelndes cbapfcu’S on IMiysloIogy of 
Motion, by R. dii Bois-Reymond (pp. 1~24S) ; The I'rodiiction of Sound and 
Noise, by 0. Weiss (pp. 24fI-3IS) ; Physiology of Supportive and Skeletal Sub- 
stances, by W. Biedermann (pp. 319-11S8); The Color Variation and ChromatJc 
Skin Punetlon of Animals, by R, F. Fuchs (pp. 80-1650) ; and Color and De¬ 
sign of Insects, by W. Biedermann (pp. 1657-1004). The second half contains 
chapters on The Production of Heat, by R. Tigerstedt (pp. 1-104) ; The rrodnet- 
tlon of Electricity, by S. Garten (pp. 105-224) ; The Production of Liglit, by 
E. Mangold (pp. 225-392) ; Physiology of Formation, by II rrzibram (pp. 303- 
456) ; and Physiology of Reproduction, by E. Godlewski (pp. 457-1022). 

Review of experimental breeding investigations in jsoology since 1900, 
A. Lang (Die expcrimmtellc Ycrcrhimgslchrc in der Zoologic seit 1900, Jena: 
Gmiav Fischer, 1.914, pp. VII-4-S92, pU. 4, figs. 244).—This comprises a large 
number of papers reviewing investigations on the theory of inheritance and dis¬ 
cussing the biometrical phases of variation and correlation. The latter portion 
of the volume reviews crossbreeding experiments with animals of the roclGtitbi, 
carnivora, and ungulata families. Under the latter heading are included the 
equklse, ruminants, and swine. The topics treated include the inheritance of 
coat coloring, points of conformation, horns, breed characteristics, milking 
capacitj^ and similar items. The papers have been previously rejjortod from 
other sources. 

German zootechny {Jouk Heredity, 6 {1915), Ffo. 3 , pp. id,9-Od).—Tiiis 
article is a review of a book by G. Wilsdorf on animal breeding (E. 8. It, 27, 
p. 469), in which he shows the important part the .science of gejietles has played 
in the development of the live stock industry of Germaiiy. 

Sex determination and sex control in guinea pigs, G, PAX^ANXCOtAotT 
{Boience, n. ser., 41 (1915), No. 1054, PP- 4 OI-- 404 )-—author (?oricIn{leB from 
his observations that “ the sex of a guinea pig is determined sometimes by two 
«and sometimes by three factors, depending upon whether the motlmr lias pr«^ 
viously borne young. The first factor is the sex'tendency of the fai;her. If the 
father has a male sex tendency, his sons will Inn'e a. female temhmey and 
his daughters a male tendency. If, on the contrary, the fal'.Iier poswessoB a 
female tendency, his sons '^rill have male tendencies and his dauglit'ers female 
tendencies, 

** The second factor is the sex texxdency of the mother. A motlier with a, imile 
tendency gives her daughters a, female and her sons a imile tendemry. The 
mother with a female tendency ■ gives her daiightex'S a male and her sons a 
female tendency. The thii’d factor ivS confined to the female and Is a change 
of sex tendency from litter to litter. This change in tendency manifests if:self 
in the following way: If the first litter contains only males, the mother acquires 
a female tendency for the next litter and vice versa. This new tendency varies 
in strength, depending upon the number of young of one sex contained in' a 
litter. The greater the. number of males in a litter, the stronger the female 
tendency will foe for the next litter. This tendency is still more emphasiaed if 
*' the mother is successively mated' with males of a definite tendency, and there¬ 
fore forced to produce more and more young of one sex. 
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tlie sons tlie tendency received from tlie father is stronger than that 
coming from the mother, while in the daughters the opposite is true. When one 
examines the dcseendaiits of animals whose fathers had a, male tendency a.iid 
mothers a female tendency, a, higher diftcrence in the relative nnmher of males 
and females is found than from those ca,ses in which the fathers alone had a 
male tendem.'y. . . . 

“ Should one selecd; males whose fathers had a female tendency and whose 
mothers had a mal(-> tendency and mate these with females whose fatliers had 
a mate tendency and wliose mothers had a female tendency, a higher difference 
in the relative number of males and females will he found in their descendants 
than In any other possible ca.se.’*' 

This regulation in the inheritance of the sex tendency affords an explanation 
of the manner in which the equilibrium is maintained between the number of 
male and female offspring of a given species. 

A new era in the science of nutrition, B. L. Kai-ih (Bci. Amer\ 79 

(1915), Wo. 204 s, pp. 182, 18S).—A review of the work of Osborne and I^Ieiiclel 
on problems of animal nutrition. 

A chemical study of two drought-resisting* forage plants, S. Lomanitz 
(Jour, Indus, and Bngin, 67/cm., 7 (191.5), No. S, p, 220 ),—^iViialyses of the two 
drought-resisting plants Chloris virgaia and Phalaris mdosn, which have re¬ 
cently been introduced into jMexico, are given as follows: Moisture 8.3 and 9.15, 
protein 6.87 and 16.54, fat 1.64 and 2.(>(>, nitrogen-free extract 43.3S juid 39.06, 
fiber 2S.42 and 25.82, and ash 11.39 and 12.77 per cent, resjiectively. It is 
said that both plants are readily eaten by cattle without harmful effect upon 
the milk. 

deeding sugar-beet tops, IT. Bedlioh (dsterr, JJngar, Ztschr, Zucherindm, 
u. Landio., 45 (1914), Wo, S, pp. 375-//(9//, figs. 6; ahs, in Chem, ZenfU., 1914. 14 
Wo. 5, pp. 450 . 4S-i )-—The average analysis of fresh sugar-beet tops (from 
September to November) is given as water S5.47, protein 1.69, fat 0.28, nitrogen- 
free extract 7.81, fiber 1.53, ash 1.05, and sand 1.57 per cent. It is deemed 
a desirable feed for ruminants, more especially milch cows. The Imet tops 
were found to contain from 0.11 to 0.42 per cent of oxalic acid, which is said 
to have the effect of increasing the milk-fat yield without any unfavorable 
Influence on the milk yield. There was a decline in the lime content of the 
milk, necessitating the feeding of phosphoric lime in quantities of from 40 to 
60 gm. per day. A number of cows fed 43 days on the fresh material made an 
average dally gain per head of 0.4 kg. in weight, 

A, drying ai")i)arai:us is described. 

Fish meal as a feedstuff (Jour, Bd, Agr. [f^rmdow], 21 (1914), Wo* 8, pp* 
^?6\9--d,92).----Knglisli exjxuTraents carried out with pigs at the Reale ilayne 
College with fish meal are reported and seem to show tliai the a,ddlt1on of from 
14 to 29 per. cent of the meal to other feeds will h^ud to a. marked Increase in 
the weight of the pigs so fed, as compared with those fed on a diet coniuinlng 
no fish meal. 

It is suggested that tlie following quantities might be given dally to the 
different kinds of stock: Cattle* 2 lbs. per 1,000 lbs. live weight; };)!gs, J to 
I lb., according to weight; sheep, A to i lb. per 100 lbs. live weight; poultry, 
adult fowls should receive not 'more than 10 per cent and ebiekens not more 
than 5 per cent of their whole diet in t'his form. Fish meal, with low* iiercentages 
of oil and. salt should be selected and the birds should be gradually accus¬ 
tomed to the feed. The above quantities should in no case be given at once 
hut the fish .meal should be introduced into the ration gradually. It is Im¬ 
portant that decomposition should not have set in. 
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Eeediiig“ experiments with lupine and horse chestnut flakes, E. Eeisch, 
R Ewald, P. Liliewthal, and Hansen illlufi. Landw. Ztg., lU {19JIf), Nos. 42, 
pp. S'91, S92; 43, pp. 390, 40O; ahs. in Intcniat. Inst Agr, IR-onie], BnL 
Agr. Intel and Plant Diseases, 5 {1914)'> Alo. 8, pp. 104'y-t049 ).—Tlie composi¬ 
tion of lupine flakes and horse chestnut flakes is 11:1 von a,s dry iiaitter S2 and 
85, proi^eiii 25.7 and G.7, fat 4 and 2.9, nitrogeii-frec^ extract 20.2 and OT.S, liber 
9.1 and 3.5, ami flsli 7.2 and 3.2 per cent, respectively. 

Two lots of 12 yearling lambs each were f(Kl a. ])as<‘'il ration of meadow hay, 
mangels, ami barley meal, lot 1 receiving in addition 0.4 lb. of bean meal 
and i-ieaniit meal, and lot 2 1.1 Ihs. lupine flakes per 100 il>s. live weight. Lot 
1 made an average total gain in 73 days of 28.82 lbs. per hea,d and lot 2 of 
28.38 lbs., both dressing 47.9 per cent. 

Two lots of 12 lambs were fed a basal ration of meadow hay, dried-beet 
slices, and soy-bean meal, lot 1 receiving in addition 1.1 lbs. wheat l)ran and 
0.06 Ib. of coni, and lot 2 2.04 lbs. chestnut flakes per 100 lbs. live weight. 
Lot 1 made an tiverage total gain during the 73 days of 24.42 lbs. |)er head 
and lot 2 of 15.84 lbs., the one dressing 48.8 per cent and the other 45.6. On the 
whole the chestnut flakes proved unsatisfactory. 

Pour cows were fed a basal ration of hay, dried-beet slices, and soy-bean 
meal, and during three periods from O.S to 3 lbs. of corn meal and 2 lbs. wheat 
bran per 1,000 lbs.- live weight, in comparison with 2 lbs, chestnut flakes fed 
during one period and 4 lbs during another. The chestnut flakes appeared to 
have no influence on the milk yield. When more than 2 lbs, of the flakes 
were fed per cow x)er day the cows suffered from scours. The cows refused 
lupine flakes because of their bitter taste. 

Pood for animals and process for the manufacture of the same (English 
Patent 24,012,- Nov. 1, 191S; ahs. in Jonr. Soc. Chon. Indus., 33 (1914), No. 23, 
p. 1168 ).—^‘Amylaceous material, such as middlings or maize residue, is treated 
with 2 per cent of its w^eight of sulphur dioxid in the form of an aqueous 
solution, and heated for 15 minutes under a pressure of four atmospheres. The 
steam and acid are then blowm off, any remaining acid is neutralized by the 
addition of calcium carbonate or sodium carbonate, and the product is dried 
and ground.” 

Speeding stuff's, Loges (Jahresher. Landw. Konlgr. Baehs., 1013, pp. 

Protein and fat analyses are given of the following feeding stuffs: Rice meal, 
millet bran, brewers’ grains, linseed meal, rape-seed meal, peanut meal, palm- 
kernel cake, sunflower-seed cake, sesame cake, hemp-seed meal, and flsh meal. 

[State feeding-stuff laws of the] American Peed Manufacturers’ Associa¬ 
tion, compiled by L. F. Brown (Milwaukee: Author, 1014, pp. 8d).-“'This is «i 
brief,of the state laws relating to the sale of feeding stuffs. 

Peeding of cattle, S. B. Lima (Bol Dir. Ceral Agr. [Portugal], 11 (1913), 
No. 4i PP- m )>—^This is a compilation of reprints of articles on methods of 
feeding cattle, the nutritive value of various feeds, and methods of calculating 
rations. 

Wluteriug^store cattle (Dept. Agr. and Tech. Instr. Ireland Jour., IS (1914), 
No. 1, pp. 28--3S ).—Pour seasons’ experiments are reported in which 3 lots of 
fr*oin 8 to 10 each of 21-month-old crossbred bullocks and heifers were fed five 
months, beginning December 1, as follows: Lot 1, housed all winter and fed' 
roots, cake, and straw ; lot 2, outwintered in the pasture and fed hay and cake; 
lot 3, outwintered in the pasture and fed hay only. The cake consisted of soy 
bean and cotton cake. The average gains per head made for the period were 
134, 72, and 43 lbs., respectively; the cost'per head ?21.22, $14.96, and $10.07, 
respectively. 
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At the close of the -p^hnter feeding; the cattle were grazed during the sunmier 
for three months under similar conditions, with a resulting average gain per 
head of 84, 1GS, and 177 lbs., respectively. 

The weight of calves, 0. D. Stewart {Amt, 8cL BuL Ron. Agr. Col. Ciren¬ 
cester, No. 4-5 (lOBi-dS)j pp. 72, 7S). —'Froin careful records taken of ,10 
Shorllioru cow>s it wais found that the average gestation period of cows hearing 
bull calves was 288.01 days; of cows bearing heifer calves, 283.75 days. The 
longest period in the former was 207 days and the shortest period 2S0 days; in 
the Ijittw’ 203 and 274, The average weight of the bull calves was 80.45 ll:)s.; 
thj'it of the heifer eaiv'es, 82.5 lbs. It was found that the longer the period tins 
heavier the calf in each case. It was noted that the heavier calves are pro¬ 
duced from cows in their i>rime; tliat is, ranging from 5 to 7 years of age; after 
this age the calves appeared to become smaller at birth. It is thought safe to 
take an average of 285 days as the ixjriod of gestation and 84 lbs. as the average 
weight of a Shorthorn calf at birth. 

Bye and blue grass pastures, with and without grain, for ewes suckling* 
lambs, ir. Hackedokjst {Missouri Sta. Oiro. 7S {1915), pp. 52-40, figs. 2).— This 
circular supplements material previously reported (E. S. II., 32, j). GOO). 

Four lots of 8 mature western ewes, each with their 7 to 10, 20 to 22-da5?“Old 
suckling lamhs, were fed 56 days as follows: Tot 1, rye pasture and grain; 
lot 2, rye pasture; lot 3, blue-grass pasture and grain; and lot 4, blue-grn,BS 
pasture, the grain mixture consisting of equal parts of cracked corn, oats, and 
bran. The ewes lost 1.0B, 10.10, 2.26, and 11.64 lbs. per head, respectively. Al¬ 
though the ewes in lots 2 and 4 lost heavily, they \vei‘e thrifty and in lieaUhy 
condition. The average daily gains of the lambs w'ere 0.468, 0.449, 0.507, and 
0.45 lb. per head. The grain consumed by the lambs per 100 Iba gain was 42.55, 
39.33, 41.57, and 49,33 lbs. for the respective lots. The average total grain con¬ 
sumed per ewe in lots 2 and 4 was 09.78 and 11.0.03 lbs., respectively. 

Studies on the variations in the results of factory, microscopic, and 
breeders’ methods of wool sorting, P. Txeresztxjri {Kisdrlet. Kiklem., 17 
{1914) i No. 5, pp. 8S5-866). —This is a discussion of the advantages of the 
iiiici*oscopic method of “wool grading, suggesting that it; be adopted l)y manufac¬ 
turers and breeders, thus obviating the variations in the results obtained by 
their methods. 

Goats and their ancestors, L, Boxjtan {BuL Boo. Etude et Vulg. Eool. Agr., 
IS {1914), Nos. 10, pp. im-tll; 11, pp. m-177; 12, pp. 19(1-201).—A general 
discussion of the origin and development of the vjirious breeds of goats In 
Europe,', Asia, and .Africa, more especially tlie Angora, and the itoiK)rtation of 
this breed to America. 

Swine-feeding expeximents with chick-peas, O. ScirNnoT {lllliUng\s LufuUe, 
Mg., 6S {1914). No. 2S, pp. 7/4-725). —Chick-peas {(.Hear (irieimum) were fed, 
to pigs and found to compare favorably with barl(*y meal as a feed, the pigs 
making somewhat grcniter ga,ins at a slightly lower cost. 

Influence of meat and bone meal feeding on the chemical coxnposition of 
the bony framework, J. K. Gjaedb/'ek {Ber. 2L VcL og LanllholilJjskrOlcs Lab. 
LarrddJconom: Eorsog ICopcnliagcn'], SS (19JS), pp. 20; ahs. in Zentbt Agr. 
Cfiem., 40 {1914), No. 10-11, pp. 680-652).—Threa 2-inontli-okl pigs were fed 
three months, No. 1 receiving an ordinary feed of corn, barley, and skim milk, 
No. 2 receiving in addition 100 gm. per day of bone meal, and No. 3 from 100 
to 400 gm. of bone meal. The control pig increased in weight from 8.1 kg. to 
30.0 kg., No. 2 from 9 kg. to 28.3 kg., and No, 3 from 10.3 kg. to 20.5 'kg. The 
head of the femur bone was analyzed and the ash, OaO, and FaOe content found 
to be greatest in pigs 2 and 3, from which it is concluded that the feeding of 
08262°--No, 2—15—0 
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bone .meal lias a material inaitence on tlie development of tlio bony framework 
of pigs. 

Tile swine iiicliistry in New York State (Ab 3A Bept, Afjr. But A}. {MlJf), 
pp. 200, .rids iiK'lndes a number of general articles by various authors 

oil n$e feeding, cai’o, niul management of swine. 

Prairie'farmer’s liog* book, 0. V, Orkoorv {Ohi<‘ago: Prairie FaruKU', .11).! Ji, 
pp. T2(), /fV/.sc 6M).—11118 booklet gives complete imd iinu-tlcal Information on 
t>lie brt'X'Ulnig, feeding, care, and maiiageinent of liogs for profit. 

Horse breeding* in relation to national requirements, A. {Jour, 

Parniers^ Cfyuh ihowlini], 10 JP), Fch., pp. 21 -/{2). — ^This is a discussion of the 
rorpilrements of horses for the English army service and of methods of increas¬ 
ing the snppiy of available horses. 

Horses, S, B. Lima (Bol. Dir. Geral Agr. [Portugal], 11 {10IS), 'No. 10, 

J}0S, fig. 1 ).—This is a, collection of i*eprints of articles treating of the various 
breeds of horses in Portugal, their devolopraent and improvement, and methods 
of breeding In vogue, more especially ■with regard to racing and reiuoniit stock. 

The' retention of the amino acids in the metabolism of the fowl, K. 
SzALAovi aiul A. Kriwiisoiia {Bioehcni. Ztsclir., 66 (lOlJj), No. 1--S, f)p. ISO- 
148).—’"Pile feeding to ducks of 2 gm. per day of asparagin in addition to corn 

.. /amino acid nitrogeii\ , 

slightly lowered the amino acid quotient .nitr ogen —’ / urine 

as compared wdth the amino acid quotient of the urine of ducks fed corn alone. 
On feeding 2 gm, of glycocoll the quotient ivas somewhat increased, while on 
feeding molasses high in amino acid content to a hen the quotient was slightly 
decreased. 

On the asparagin feed no amino acid nitrogen was found unrcsorlied in the 
feces of the two clucks, while on the glycocoll feed 4.84 and o.7G pern cent 
remained unresorbed. On the molasses feed 9.03 per cent remained iinresorbed 
in the feces of the hen. The amino acid nitrogen fomid in tlie urine of the 
ducks fed asparagin was 3.77 and 2.S3 per cent, respectively; 0.5 and 4.75 |)er 
cent, respectively, in the urine of the ducks on glycocoll; and 0.9 iier cent in 
the urine of the hen on molasses feed. 

The fact that the values calculated from the relation of the amino acid 
nitrogen to tlie nonprotein nitrogen agree gives additional proof tliat the 
amino acid resorbed by the organism is not retained, since llie («idaiJon 
products are found again in the urine quantilativelj^ 

Correlation between egg-laying activity and yellow pigment in the do¬ 
mestic fowl, A. F. Blakusl'eu mid D. E, Waknuh {Rvienee, n. ser., 41 {tOlS), 
No. loss, pp. 4S2-4S4 )^— The results tabulated in this paper iiidicale that a. close 
coircdation exists bet-weeti the yellow pigmentation in a hen and her iirevions 
egg-laying activity, and that in Ijegliorns the color of the ear lobes is pcrluii^ 
a better criterion of laying activity than either legs or beak and is more 
readily recorded. It is believed that laying removes yellow pigment with i;he 
yokes more rapidly than it can be replaced by the normal metalK)1isin, and In 
consequence the ear lobes, the beak, and the legs become pale by this subtraction 
- of pigment. 

Fancy points vs. utility, A. F. B'lakissleb (Jour. MeredUy, 6 (1915), No. 4, 
pp. llS-181, figs. 2).—^The author points out the necessity for a revision of 
standards for judging poultry, showing that very little attempt is made to use 
characters in the score card indicative of yield, and that in some eases stand¬ 
ards are used that are directly opposed to the natural development of the bird. 
As an example, barring in Plymouth Kocks is cited. It is shown that whereas 
the males are naturally lighter than the females, poultrymen, in order to wih 
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prizes for exliibltion pens, have resorted to so-called double mating, breeding 
males from dark strains and females from light strains, since judges give 
preference to pens in which the males and females are matched in shading. 

It is fiirtlier sliowii that whereas yellow pigment in the beak and the legs of 
Leghorn and Wyandotte pullets disappears when they begin to lay and returns 
again when they cease laying (see abstract above), the Standard of rorfectioir 
doinands yellow in the l>eak and logs, thus penalizing production. It Is sug¬ 
gested that the show-room standards be changed and greater account taken of 
yield; that judges disqualify for characters indicating low yield; that efforts 
be made to discover to what extent visible characters are correlated with high 
production; and that points be allowed commensurate with the degree of this 
correlation. 

Method of selecting the high-producing* hens, O. B. Kent {Cornell Gotm- 
tryman, 12 {1915), No. 6, pp. 4Sl-4^f fid- *?)•—^^The author states that the 
characters to be used in a study of egg production are time of molting, color 
of shank, texture of comb, and color of ear lobes. Late molting is the accom¬ 
paniment of late laying, but late molting does not appear to affect the earliness 
of spring laying; those hens that malted late molted much more rapidly than 
those that molted early and hence lost less time. It has been found at the New 
York Cornell Experiment Station that all of the high producers and some of 
the low vitality low producers have pale shanks, but that any bird with yellow 
shanks after a year of laying, wliether it be the first, second, or third year of 
egg production, has been a poor producer for that year. If a bird starts witii 
pale shanks, the shanks will not grow darker, and nothing can be told of the 
egg production from the shanks alone. 

It was further found that those birds which had soft pliable combs in the 
fall were in general better producers than those with hard or dried-up <*ombs. 
It was found that there vms a very close coi’relation between a coanbimitloii 
of tlie three factors (time of molting, color of shank, and texture of comb) 
and egg production. 

Studies at the Connecticut Storrs Station (see above) tend to show that 
those birds that normally have a considerable amoimt of yellow pigment In 
their ear lobes before they begin to lay will lay this yellow color out. By means 
of the ear lobes it is a comparatively easy matter to go througb a flock of 
utility White Leghorn pullets eight months after they are hatched and j)ick 
out those tlia,t have not laid. The eai‘-lobe test simply indicates whether the 
bird IkS laying or not and does not necessarily indicate that a bird will or will 
not lay heavily throughout the year. 

California poultry practice, Susan Swaysoood {Ban Framisao: Pacifio 
Btml Press, 1915, pp. 151, pis. 8, figs. 5). — A. general treatise on poiiltry 
management. 

A poultry suxwey of Jackson County, E. S. Jacoby ( Virginia Bta, But 
148 (1914), PP- ^ iJ).-—This is a general rdsumd of the |)oiiltry 

industry in Jackson County, W. Va., said to he the greatest, ;{Knil(:ry-pr<Kliiciiig 
comity in that State, Methods of breeding, feeciing, marketing, and general 
management are described. 

Profitable squab breeding, €. Dare {Dgs Moines: Author, 1914, pp, 79, pis. 
,4, figs. This booklet contains general information on squab breeding and 
management. 

Breeding for horns, F. N. Meyer (Jour. MereMtg, 6 (1915), No>. $, p, 96). — 
This is an account of an industry in Siberia in ’which stags are bred for their 
antlers. The antlers are sawed off, boiled in salt water several times, and 
allowed to diy, in which state they are sold. The average price paid for tlio 
antlers is between $4 and per pound. 
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Babbit culture and standard, W. F. Both and C. T. Cobhman {SellersviUe^ 
FQu: Poultry Item Press, lOJJf, PP^ pis. 12, figs, d).—This booklet deals witli 
tlie various broods of rabbits and tlieir feed, care, and xnanagemeiit. 

DAISY FASHING—DAISYIl'G. 

Cattle-feeding experiments in Denmark, IX. K. Annktt (Ayr. Jonr. India, 
10 (1915), No. 1, pp. —This reviews tlie general plan of conducting 

cattle-feeding experiments in Denmark. Tbe experimonts are largely co¬ 
operative and carried on with considerable care. Feeding trials were begun 
In 1<SS7 and bave been continned to tlie present time, more tlian 4,000 cows 
liaving been ntili7.ed. 

Tbe general results of tbe trials have shown that wheat, corn, and bran 
give xnneh the same results in milk prodnetion, while oil meal is slightly better. 
One lb. of wheat, corn, or bran has been found to be equivalent to 0.75 lb. 
sunflower cake, 0.07 lb, cottonseed cake, 1.2 lbs. molasses, 2.5 lbs. hay, 5 lbs. 
straw, or 10 lbs. mangel wnrzels. The experiments have indicated that 
changes of feed have practically no effect on the chemical composition of cither 
the fat or the milk. Variations in the composition of the milk are caused, to 
a much greater extent, by the individuality of the animal. 

Experiments have also been conducted to determine to what extent mangel 
wurzels con take the of concentrated feed, in the ration. The results 

indicate that the protein requirements, as determined by the Wolff-Lehmann, 
Kellner, and other tables, are too high, and that it is possible to substitute 
during the winter less expensive feeds, such as mangels, for expensive feeds 
such as cottonseed cake, without decreasing the milk yield or endangering the 
health of the cattle. 

Feeding expeiiments in Denmark with dairy cattle, W. Hiirr.MS (Ayr. 

N. B, Wales, 26 (Wlo), No. 1, pp. Jfl-47, fiy. 1). —The author gives data col¬ 
lected by him during a visit to Denmark. Two lots of six cows each were 3 )nt out 
on grass and tethered within large measured circles, and at the end of the day 
the grass left within the circle was cut and weighed. This method of investi¬ 
gation occupied 14 days. 

It was found that the quantity of grass consumed hy cows was about 155 lbs. 
per head per day. It varied somewhat, not only as between cows but also 
in the individual cow from day to day. This variation was not ontirdy de¬ 
pendent on weather conditions, such as wet, cold, or very warm weather, wl'ien 
the consumption was smaller, but also independently of such conditiona The 
cows .consumed about the same quantity whether they were dry or In milk or 
whether giving a smaller or greater milk yield. A reduction in the milk yield 
took place in time, even when tlie grass was young and fresh. 

From these and later trials it is concluded that feeding with, and on, grass 
alone, quite apart from the loss sustained hy letting the cows themselves decide 
how much grass to consume, can not give us the most profitable results with 
dairy cattle, and even if other fodder be added to the grass feed a loss of 
nourishing organic matter can hardly be avoided. 

“ On account of the varying quality of the grass, especially as it gets older 
and its digestibility alters, it is difficult to i^ecommend any certain fodder com¬ 
position when grass also is given. The feeding in summer time must be even 
and based on similar systematic principles to the winter feeding, viz, In pro¬ 
portion to the condition and milk production of the various cows in the various 
peinods between ‘ in calf ^ and * calving.’ On nO' account must the change from 
paddock feed to stable feed, or vice versa, be too sudden,” 
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Some results from the fattening of dairy cows, 0. Hutohinsok {Jou 7\ 
Bontheast Agr, €oL Wye, No, 22 (191S), pp. 1G1-1S9), —In clisi)osing of cows 
to the butcher it is said that the milk yield of a barren cow should not he 
allowed to reach an unprofitable level before a fattening ration is allowed. 
The I ntr Oil net Ion of such a ration will arrest the normal decline in milk yield. 
However, It is not thought advisable to allow the cow to dry off completely be¬ 
fore sale as beef, but to sell the fat cows direct from the milking herd. 

The development of the dairy industry in Hungary, I. Koekpkk (Intornat, 
Imt. Aff7\ IRome], Mo, Bid. Agi'. Intel, and Plant Diseases, 5 {1914) ^ No, 12, 
pp. 1542-154(1 ),—statistical review of the development of the dairy industry 
in Hungary. 

The hygienic importance of acid-rennet bacteria in the udder of cows, C. 
Gorini {Clm, Vet IMUan], Rass. Pol. Banit e Ig., $7 (1914), 17, pp. 701- 

711), —This is an account of acid-rennet-producing bacteria, called Bacillus 
minimus mmnmw, found in the lactiferous ducts of the udder, and causing the 
premature coagulation of milk even before it is drawn from the udder and 
before external contamination. 

A jzymoscopic or fermentation test appears to be the most practicable method 
of detecting the presence of the organism. It is said that to i)revent the ab¬ 
normal development of the acid-rennet microflora in the udder it is advisable 
to milk the cow dry so as to empty completely the lactiferous ducts. In zymo- 
scopic testing of milk the type of eoaguliini produced by the bacteria may be 
used as a guide by both cheese maker and veterinarian for indicating faulty 
milking and abnormal conditions of the udder. 

A reiixvestigation on the nature of the cellular elements present in milk, 
R. T* Hewlett and C. Reavis (Lancet [Londoni, 1915, 1, No. 11, pp. 855-857). — 
This paper deals with methods of preparing, fixing, and staining films prepara¬ 
tory to determining the nature of the celhalar elements in milk. 

The yellow color in cream and butter, L. S. IhiLMEB (Missouri Bta. Giro. 74 
(1915), pp. — A popular discussion, based on the material previously 

reported (BI S. II., 31, p. 273). 

Butter prices, from producer to consumer, N. H. Clark ( U. B. Dept. Lalor, 
Bur. Lal)or Btatis. Bid. 164 (1^14), PP* 59). —A compilation of statistical data 
showing the prices paid to the farmer for milk fat as contained In milk and 
cream, and the prices received for butter by the creameries, wholesale dealers, 
and retail dealers in the years 1904,, 1910, and 1011, for the months of June 
and December, these being selected as representing the >season of high produc¬ 
tion and low prices and the season of low ]>roductiou and high prices, re¬ 
spectively. Among the topics discussed are seasonal variation in production 
and the effect of cold storage, movement of wholesale irriees In different mar¬ 
kets, and butter prices and margins. 

Studies on the manufacture of cheese, 1913, 1914', 0. Gorini (RoL Min. 
Agr., Indus, e Com. [Bome], Ber. G, 12 (1918), No. 8-12, pp. 80-86; ditto, Ber. 
B, 18 (1914), II, No. 8, pp. 36W/S).—This treats of the met,hods of manufactur¬ 
ing the various types of Italian and Swiss cheese, a,iid on the bacteriological 
phases of cheese making. 

The manufacture of cheese from “heated’’ milk, II, M. Benson (loun Bd. 
Agr. [London}, 21 (1915), No. 10, pp. 878-889). —This is a continuation of 
work previously noted (E. S. R,, 29, in 674). 

It was found that to obtain a typical Cheddar cheese from pasteurized milk 
the pasteurizing temperature should not be higher than 190'° when the milk 
is heated very rapidly, or 170° when the period of heating is from 15 to 30 
minutes. A blue-veined cheese of good ana-lity was obtained when the milk was 
hea'ted for about 15 minutes to 190 to 200°. This is thought to be due either to 
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tlie fact tliat tlie loss of elasticity of tlie curtl at tlie iiiglier teaiperatiires pro¬ 
duced a less dense cbeese witli more widely distributed air spaces, and conse¬ 
quently greater growtli of blue mold, or tliat iuliibitory organisms were de¬ 
stroyed ill tlie milk, tluis permitting tlie freer growth of the mold. Cheeses pre¬ 
pared from heated milk contained water 33.61 to 30.22 per cent, hit 32.3G to 
34.53, insoluble nitrogen (iirobably unaltered casein) 2.40 to 2.01; and deler- 
minations of acidity, expressed as normal sodium hydroxkl per 100 gm. of 
cheese, 13.2 to 20 cc. The heating resulted in a higher percentage of water in 
the ripened product. The fa,t is consequently a slightly lower percentage, and 
the higher acidity in the heated cheese may be due to the fact that more starter 
was added in making the cheese. 

In the case of very rapid heating, the number of organisms in the milk was 
not effectively reduced below 170°, but at this point the number was reduced to 
one-fiftieth of the total, at 180° to one eighty-fifth, and at 200° practically all tlie 
organisms w^ere destroyed. There was a much greater reduction when the milk 
was maintained at 150° for 15 minutes than when it was heated very rapidly to 
170°. Complete sterility was not obtained at any temperature. 

It was found that there was a definite increase in the number of organisms 
in the milk from the vat before any starter had been added and the number in 
the milk as it came from the cooler, indicating that milk once pasteurized should 
be handled as little as possible before it is put to the use for which it is intendei.!. 

The manufacture of condensed milk, milk powders, casein, etc.—Discus¬ 
sion of methods of analysis, E. T. Mohan (Jmir, Soc, Ohenh Indus,, SJf {1915), 
Ho. 3, pp, 109-113). —^This is a discussion of the analysis of these various 
products and the factors influencing their composition and quality. 

It is said that milk of different seasons will stand different temperatures, for¬ 
tunately the highest in the summer. The fresh milk varies in composition with 
the seasons, and hence the concentration also has to be varied to bring the 
X)roduct up to standard. In June the solids in the fresh milk average 12.68 per 
cent, in the condensed milk 25.81; in August 11.75 and 2G.01; in November 13.40 
and 26.G2. It is said that swells, fiat sours, and sweet curdling in evaporated 
milk are due to understerilizatioii. Curdiness (other than sour curd) is due to 
precipitation of the curd as a hard mass under the action of heat on a product 
of high solids and acidity. The hard grains sometimes found in the bottom of 
the cans consist of mineral matter, mostly calcium phosphate, precipitated, owing 
to overeoneeutration. 


VETEEmAEY MEDICINE. 

Collected papers from the Research Laboratory, Parke, Davis, and Com¬ 
pany, Detroit, Michigan (Oolleeted Papers Research Lah. Parhc, DaMs S Oo., 
Reprmts, 2 {1914) , PP* iy~\-289*-^90, pi. 1, figs. jfDd).-—These papers, wlileli 
have been previously published in various scientific journals, include a,rti(*les on 
hog cholera by W. E. King, E. H. Wilson, G. L. Hoffmann, and P. W. Baes!a(‘k 
(E. g. E., 28, pp. SSI, 482, 587; 29, p. 681; SO, p. S8S) ; on canine distemper and 
equine influenm by N. S. Perry (E. S. E., 29, p. 682); and on tetanus by (i T. 
MeCIintock and W. H, Hutchings (E. S. E., 29, p. 679). Other papers of interest 
are: The Employment of Protective Enzyms of the Blood as a Means of Extra¬ 
corporeal Diagnosis.—I, gerodiagnosis of Pregnancy, by C. F. McCord; Stand¬ 
ardization of Disinfectants.—Some Suggested Modifications, by H. C. Hamilton 
and T. Ohno; and Correcting Water, by H. 0. Hamilton. 

Castration of domesticated animals, F. S. Schoenlebisb and R. E. Dykstba 
{Wew York: Orange Judd Compmig, 1915, pp. X+154, figs, d.9).—A small hand¬ 
book intended for the use of stock owners, students of agriculture, and veter- 
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iiiariana Tlie work is .presentetl in bucIi a manner as to be of interest to tliose 
not lla^nng a knowledi^x' of anatomy or surgical teclniique. 

Clieniical studies upon tlie geims Zygadenus, G. L. Alsberg (/!?>,'?. in BoiencCf 
n. ser., 39 No, 1017, p. 958), —^iVlkalokls similar to tliose occurring in 

tlie “veratrln” group were obtained in crystalline form .from Z-ifijadoniin 
reuenosns, Z. okv/an-s*, and Z. voloradeHnii^, All were very toxic and liad similar 
pliarmncoclynamical jiroperties. Ifrum a member of a closely related genus, 
Aniianthi'uoi muscdloalewu, n similar active principle wais obtained in tlie pure 
stnte. Apphrently many of the species of Liliacote contain veratrln. 

ZygadeniiSj or deatli camas, 0. D. Marsh, A. B. Cjdawson, and H. Marsh 
(N, S. I)epi, Agr. Bui, 125 {1915'), pp, 4^, pis, 6, figs. .//).—This monograpli 
includes a detailed report of feeding experiments with slieep, borses, and cattle 
carried on in 1909 and 1910 at Mount Carbon, Colo., and In 1012, 1913, and 1914 
at Grej^cliff, Mont. 

'Pills plant grows abundantly on many of tbc stock ranges of tlie West and 
is one of the most imjsortant sources of loss to sheepmen. Apparently all species 
'of the genus Zygadenus are jioisonous throughout the whole season of their 
growth, although the tops are somewhat more poisonous at the time of flowering. 
The toxicity of the bulbs and tops is about the same; but the seeds are much 
more toxic than other parts of the plant. Cases of poisoning are more likely to 
occur before the maturity of the j)lant for at that time other forage is scanty. 

Investigations have shown that the toxic dose varies according to conditions of 
feeding. In (Ireiiched animals it is put at about 0.5 lb. for an animal weighing 
100 lbs. In fed animals it varied from 1.0 to 5.0 lbs. The poisonous priueijjle is 
an alkaloid or alkaloids allied to veratrin and cevadin. KSheep, cattle, and horses 
are i)oisoned by the plant but the fatalities are almost entirely confined to sheep. 
The principal symptoms are salivation, nausea, muscular weakness, coma, and 
sometimes attacks of dysjmcBa. 

hso satisfactory medical remedy has been discovered, notwithstanding the 
fact tliat the authors did considerable experimental wn>rk with different drugs. 
As a preventive it is important that the i)lant be recognized and grazing upon 
it avoided. When animals become sick they should bo kept quiet and under 
siich treiitmeut many will recover. 

A list of the literature cited, consisting of 30 titles, is included. 

The examination of milk by the practicing veterinarian. Testing the 
protein and sugar content for the purpose of noting single abnormal milks, 
Glage (Bcrim. Tioranil, Wchnschr., SO {1914), 12, pp. 204-206; Up pp, 

2S4.-2S6 ),—^iVfter })olntiug out the various methods wliereby the practical 
veterinarian may detect abnormal milks, especially those of laUhological origin, 
the author shows that sugar and the amorphous protein (‘onstitueiUs Imve not 
iKicn considcr{;‘d (or only rarely so). When examining milk in these resjiecjts 
a. normal a,mount of protein and sugar point to the healihfillness of the cow 
from which the sample under consideration was obtained. The protein test 
recommended consists of making a mixture of 3 cc. of milk and B cc. of a 10 
per cent ammonia solution, adding an exce.ss of water, and shaking. A healthy 
milk will show no coagulation, not even on boiling the mixture. 

The sugar test is as follows: Boil a mixture made of three parts of milk 
and three parts of a 15 per cent potassium hydroxid solution, shake, and allow 
to stand for 10 minutes. A healthy milk gives a brown coloration while 
pathologiml milk will show a yellowish or orange color or at the most a yellow¬ 
ish brown. The test is best conducted on skim milk. 

See also a note by Fetzer (K S. Ik, 27, jx 878). 

The comparative action of nucleinate of soditiin upon the coagulation of 
blood and milk;, M. Bo yon and F, Babvonat (Oompt Rend. Boe. Biol. [Parte], 



178 


EXPEEIMEISTT STATION EECORD. 


74 (im), No. 13, pp. 765, 766; aU. w ZentU. Med., 4 {1913), No. 10, p. 

454 ).—Sodium ruioleinate hinders the coagulation of the hlood, but has no 
effect upon the coagulation of milk. 

On the nature of the opsonic suhstances of noi'inal sera, II. Zinsseh and E. 
G. Cary {Jotir, Earpt Med., 19 (1914), No. 4 , pp. 345-361, pi i).—There is stiil 
much difference of opinion regarding the nature of antibodies by wliieh phagocy¬ 
tosis is increased in normal and immune sera. Lack of agreement has centered 
chiefly upon the question of whether the opsonins are separate antibodies, in¬ 
dependent of those i.)reTiously known, or -Nyhether opsonic effects can he at¬ 
tributed to the activities of the alexin and sensitizer, acting individually or in 
cooperation. 

Ill the experiments 24-hour cultures of the Staphylococcus pyogenes aureus 
were used in salt solution emulsions. The experiments do not point to a differ¬ 
entiation, of normal opsonin from alexin, hut the authors believe that they indi¬ 
cate that the so-called end piece can enter to a slight extent into nonspeciflc re¬ 
lationship with imsensitized bacteria, and it is therefore acti ve, whereas it 
can not enter into a similar relation to imsensitized cells. This concoi)tio.ii, 
however, is tentatively made, since we are studying further the nonspecific 
ahsoiption of alexin or complement by unseiisitized bacteria.'^ 

Studies on the propagation of bacteria, spirilla, and spirochetes, E. 
Meirowsky et al. [Studmi ilher die Forty flans ung non Balcterien, SpvriUen 
iimt Bpirochdten. Berlin: Julius Springer, 1914, PP. pis. 19, fig. 1 ).— 

This is a biological and morphological study of the tubercle bacillus (obtained 
from the sputum), leprosy bacillus, and Bacillus enterlUdis (Gartner), B. 
paratyphosus B.; Sjyirillum rtihrum and S. tyrogemim; and spirochetes (fowl 
spirillosis, balanitis, stomatitis, lues). Spirochetes are deemed members of the 
lilant kingdom. 

A bacteriological study of methods for the disinfection of hides infected 
with anthrax spores, F. W. Tilley {TJ. S. Dept. Agr., Jour. Agr. Research, 4 
(1915), No. 1, pp. 65-92). —This is a report of experimental work tluit was 
undertaken primarily to determine the value of the Seymour-Jones method of 
disinfecting hides as compared with other methods, especially tlie SchatteidToh 
method. The work inclndes a review of the litcrnture relating to the subject, 
a list of IG references being appended. 

The Seym our-Jones method, which consists in the use of mercuric chlorid 
1 : 0 , 000 , plus 1 per cent of formic acid, was not found to be efficient, evxm with¬ 
out neutralization of the disinfectant, A dilution of 1.: 2,5(K), plus 1 per cent of 
formic acid, was found to he efficient where no neutniUzation was ut.tein|)tt.d, 
hut the latter strength was not sufficient to prevent fatal infcxd'lon ot guinea 
pigs by disinfected material when the disinfectanr was neutralized by a 1 |)er 
cent sodium-sulplUd solution three or four days after the completion of the 
process of disinfection. No Infection was caused by the inoculation of imiterial 
which had been kej^t for a week or more after disinfection. It a,p]'jearw tliat 
this method might be employed when hides are disinfected at foreign ports 
before shipment to this country. 

The Schattenfroh method, which consists in the use of hydi'ochlorie acid and 
sodium chlorid in the proportions of 2 per cent of the acid and 10 per cent of 
the salt and with 48 hours' exposure, proved efficient in every instances While 
this method can not be regarded as perfect it seems to be far superior to other 
methods and well worth a trial as a standard method for the disinfection of 
hides. 

From information furnished by F. P. Veitch of the Bureau of Chemistry in 
regard to the tanning of small pieces of normal hide treated by the Seymour- 
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Jones and Sehattenfroli j^rocesses of disinfection it appears tliat neither exerts 
any injurious effect upon hides or leather. 

Bacteriological tests were also made with formalin and phenol and the'pieces 
of hide treated by these disinfectants examined and tanned in the Leather 
and Paj)er Laboratory of the Bureau of Chemistry, So far as could be deter¬ 
mined by a limited number of tests 21 i>er cent of formalin is ediciont bac- 
teriologicaliy, both against anthrax spores and against other organisms, while 
5 per cent of phenol is fairly efficient against nonspore-bearing organisms but 
is practically useless against anthrax spores. Pieces of hide disinfected by 
forinalin in 2i per cent solution were so seriously afTected by the disinfectant 
that it was almost impossible to tan them, while pieces treated with carbolic 
acid were uninjured. 

During the coarse of the inTestigatioii tlie author noted considcamble varia¬ 
tion ill the vitality and virulence of anthrax spores from ditferent sources. 

The susceptibility of animals to infectious bulbar paralysis, S. vox RAtz 
(Ztschr. Inf clot il Ilyg, HaiiMierc, IS {19U), No, 2, pp. 00-106; 

al)S, in Amer, Vet. Rev., 46 (1015), No. 0, pp. 587-589). —The author finds that 
wild boars and carnivora (foxes) are susceptible to Aujeszliy’s disease. 

Curative experiments with salvarsan in infectious bulbar paralysis, F. 
Hutyka (Berlm. Tieriintl. Wchnschr., SO (1014), No. 8B, pp. 578, 579 ).—In the 
first series of experiments conducted use was made of a virus obtained from 
artificially infected rabbits, pieces of brain the size of a pea being emulsified 
in 8 cc. of bouillon. Each of four rabbits was subcutaneously injected with 
1 cc. of the emulsion, followed at different intervals by the intravenous injec¬ 
tion of 0.01 gm. of salvarsan per kilogram of body weight. In a, second series 
of seven rabbits use was made of a virus obtained through emulsifying 0.5 
gm. of brain substance in 100 cc. of physiological salt solution. Ten cc. of this 
emulsion was injected, and the dosage of salvarsan was increased to from 0.04 
or 0.08 gm, i^er kilogram of body weight. 

All four of the animals in the first series sneenmhed to the disease but 
three of the seven in the second series, two in which the salvarsan was 
administered at once after the infection and one in which it was adminis¬ 
tered 24 hours after the infection, recovered. It is suggested that the cure 
of the last-mentioned rabbit may have been duo to a particularly high natural 
resistance. 

Eoot-aud-mouth disease, J. W. Connaway and D. F. Lijckey (Handy ami 
Pract. Farm I/lhr. [Missouri], Mo. Bui., 12 (1014), No. 11, pp. 5-S6, figs. 5). —^A 
description of the disease, its ravages in the United States and abroad, with 
special reference to tlie most recent epizootic. Diseases vdiicii may be mis¬ 
taken for foot-and-moiilli disease are also discussed. 

Virus carriers as factors in the spread of foot-and-mouth disease, J. R. 
Mohler and A. EiOHiroRN (Amer. Jour. Vet. Med., 10 (1915), No. 5, pp. SIO- 
SIS, S40).—The authors here review the literature rehiting to virus carriers 
of foot-and-mouth disease, the number of which appears to be relatively small. 
It appears that animals which have apparently recjovered from the disease 
must be kept separated from healthy cattle for at least seven months until all 
danger of their being virus carriers has passed. It still remains to he deter¬ 
mined what part of the body harbors the virus. 

Hay as a carrier of the virus of foot-and-mouth disease (Landw. Umschau, 
No. 9 (1914); in Munchen, Tierdrztl. WchnscJir., 65 (1914), No. 12, p. 279; 
Vet Bee., 27 (1915), No. 1S85, p. S90). —^An outbreak of foot-and-mouth disease 
on a farm in the district of Aiirich is thought'to have originated in hay 
that had been cut and kept in a stack for nearly 2.5 years.' 
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Transmission of foot-and-moutli disease to a dog', Martin (Mihichcn. 
nerilr:ztl JVchnschr., S7 {1913), 'No. SS, p. 708; ahs. in Yet. Ee(\, 27 {1913}, N(k 
J3S^, p. 390).—The aiitlior records a case of foot-aiid-iiionlli cllsejise in St. 
Benin,rd dog tliat nto i)ieces of horn from the claws of auimals alTecliMl with 
the (Ihsease. 

Mastitis complicating' foot-and-mouth disease as a secondary infection 
of the udder, Ramella (CHn. Vet. [Milan], Itann. Pol. t^anit. c ///., 37 (,/h/4)* 
No. 3, pp. m-m; abs. in Vet. Rec., 27 {1913), No. 1383, pp. 389, 390).—An 
outbreak of foot-and-mouth disease In the aiituiuu, winter, and spring of llPlh-14, 
although benign in form, is said to have presented the predominant featnrii ot 
predisposing the patients to secondary infection, particularly mastitis, with 
which from 10 to 20 per cent, or even more, of the cows became affected. 

Through the systematic disinfection of the udder of cows affected with 
foot-and-mouth disease for a period of about 20 days with, a teiikl 5 per cent 
solution of lysoform the cases of mastitis became fewer in immber and milder. 
Since the losses from mastitis are sometimes greater than those caused by 
foot-and-mouth disease itself, the author considers the disinfection of the udder 
necessary whenever foot-and-mouth disease appears and the sole means of 
averting this complication. 

Bemarks on the serodiagnosis of glanders, W. Pfetler, G. Webeb, and F. 
ScHOMMER {Berlin. Tierarztl. Welinschr., SO (19U), No. 19, pp. 820-422).--^ 
One horse out of seven tested by the conglutination (Bl S. E., 28, p. 478), ag¬ 
glutination, and complement-fixation methods failed to react by both the con¬ 
glutination and complement hxation methods. This animal when tested by 
the ophthalmic mallein test gave a positive reaction and on slaughter was 
found to be glandered. This and other reasons led the authors to modify some 
of the features of the conglutination test with a view to obtaining greater 
accuracy. 

Investigations on the utility of the conglutination method for the sero- 
diagnosis of glanders in horses, O. Waldmann {Arch. Wi>^s. n. PraM, Tier-* 
heilK JfO (1914), No. 4-5, pp. 3S2-394).—The method was studied on thrcje 
horses artificially infected witli the glanders bacillus. The agglutiimtiou and 
complement fixation tests were carried out at the smne thiK?, the procedure 
X)reseribed by Pfeiler and Weber for conducting the cougiutlnatlou tests (10. 
iS. R„ 28, p. 478) being adhered to closely. 

The conglutination and cotuplement .fixation tests showed inhibition on t.h,e 
stmie day and it reached its mnxiiniun on about the eleventh day in each case, 
As a rule inhibition was more d,istio,ct in the conglutination test, The o|,)t,Imum 
amount of serum required for the conglutiiuition test was 0.05 cc. 

The mechanism of tiie conglutination reaction is discussed. 

Johiie's disease, A. L. Bheathee {Vet Uec., '27 {1914)f No. 1375, pp. 276- 
2 SI).—-'This paper was presented at the Tenth International Vettninary Gon- 
gross, held at London in 1914. 

The diagnosis of rabies by the detection of sugar in the urine and hemor¬ 
rhages in the gastric mucous membrane, N. Michin {Berlin. Tierilrzit 
WeJmsehr.^ 30 (1914), No. 35, pp. 622-624). —^The te,sts were made with the 
urine of rabbits infected with passage or street virus. Suga,r was not noted 
in ail of the cases, but the findings of sugar in the urine might, under certain 
conditions, be used in diagnosing rabies. Hemorrhages in the mucous membrane 
of the stomach were also noted, but not in all eases. 

Experiments on the cultivation of rinderpest virus as described by Bal-' 
drey, ,W. H. Boynton (PliUippine Jour. Bd., Beet B, 9 (1914), No. 3, pp* 
259-268).—In the case of two animals that died in less time than the incuba¬ 
tion period of rinderpest after injection of Martin’s broth culture, the autopsy 
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findings of tlie tissues indicated death from a bacterial infection and not from 
rinderpest “All erideuce points to the conclusion that the ,‘^Iartiii\s broth em¬ 
ployed in these two ca,scs was contuininated by bacteria, prior to injeetioii in 
the aniniaJs, The results are •attributed to poor ase])tic teelmiquej and greater 
care in the subsequent inociilatiojis, wliere no such toxemliis were induced in 
tlie injected juiiinals, support the ooncUision. 

“The symptoms, lesions, and other eircnimstanecs stated by Baldrey (IT R. li? 
27, p. dSO) resemble the results obtained in the two animals in questlmn and 
tliere Is justification for belief that his results were due to the same eaiise. 
Ill, a,11 the other animals Injected with mixtures of blood a,nd culture medium 
after inciihatioii, no immediate ill effect followed, in either susceptible or 
immune animals. 

With the exception of the animals noted . . . all those injected with the 
so-called 24 and 48 hour cultures of rinderpest in neutral or alkaline Martin’s 
broth contracted rinderpest after the usual incubation period and died. TJiese 
observations do not support Baldrey’s belief that there occurs a, rapid forma¬ 
tion of rinderpest toxin in the broth during the 24 hours with resulting death 
of the virus. The experiments have included tests of Martin’s broth after 
incubation as long as 72 hours. Elnderpest virus does die in Martin’s broth 
culture after incubation for 72 hours, but there is no evidence that rinderpest 
toxin was formed, much less that rinderpest toxin caused the death of the 
virus. 

“The experiments reveal the fact that rinderpest virus will survive in 
neutral or alkaline Martin’s broth at 37° O. for at least 48 hours, but not for 
72 hours. Two cases were tested at 24 hours, two at 48 hours, and three at 72 
hours. Binderpest virus kept in acid Martin’s broth or in 5 per cent potass!inn 
citrate solution did not survive after 48 hours at 37°.” 

Abderhalden’s dialysis method in pulmonary tuberculosis, M. Wot;ff and 
K. Feank {Berlin. Klin. WcKnscJir., 51 (ifiA}), Ko. 19, pp. 87d-877).—The tests 
were conducted with the sera of man and the substratum employed was ])r(»pared 
from tuberculous lung, tubercle bacilli, normal lung, dog’s lung, or humajt 
muscle. It is concluded that the test in its pr(‘sent form can not be considered 
of value for diagnostic or prognostic i:)ui*poses. 

Experimental studies on blood serum of cows immunized against tuber¬ 
culosis, E. R. Baldwin (An^i.Int Med., 15 (1914), No. 5, pp. 682^700'; aljs. in 
Jour. A.nwr. Med. Ashoc., 62 (1914), No. 25, p. i8.}2).-“’rhese experiments relate 
to the pro])ertles of the serum of a cow reiieatedly immunized against tuber- 
eulosis over a iieriod of ten years. The cow was given six intra venous in jeep 
lions of living human tubercle bacilli, both virulimt and slightly virulent, lap 
sides numerous injtictions of various forms of tuberculin. Spec'ific agglnliiihiK, 
opsonins, and complement-fixing antibodies were deveIop<i(l In the seimiii, but 
never to a very great degree. Baeteriolysin was never noted nor was a bacil- 
licidal effect recognized in either the serum or leucocytes. 

“laving human tubercle bacilli ‘sensitized’ with the Imniime serum sliowed 
increased infective power in guinea pigs and rabbits as compared with normal 
cow serum. The increased infective power was manifested by earlier aaid more 
marked reactions or inflammation following inoculation, and a wider spread of 
the dIseaKse than In controls. This acceleration of infection was not manifest 
unless the cow had recently received injections of pulverized bacillus residue, 
but the immune serum agglutinin titer was not always greater than the normal 
cow seruiTL To explain the apparent paradoxical action of the immiim} serum, 
it is suggested that the strongly agglutinated bacilli were protected from injury 
by the leucocytes of the inoculated animal by reason of the elumiiing. Tfije 
bacilli were presumably phagocyted in lai‘ge masses, but more difficult of diges- 
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tion for tliat reason. It rntiy also he suggested tliat tRe bacilli laden witli 
aiitlliocly (opsonin) were more rapidly pbagocyted and scattered, but owing to 
tlie resistant wax w’ere not digested in sufficient numbers. 

“A seiisitii^ccl living tiilau'cle bacillus vaccine is not safe or practicable wben 
prepared, from immune liovine serums, considering tiie above-mentioned rosultsd’ 

Concerning the occurrence of nongas-produciiig paracolon bacilli in cases 
of |>aracoloii bacillosis of calves, IM, CnuiSTrANsicN ((JcnfM. Baht. 1, 

Aht., Ori/n, 74 {liiUi), fl-d, pp. —A uoiigas-producing bacillus of 

the enteritidis subgroup closely related to the paracolon bacillus was found by 
the aiithor to be the cause of bacillosis in 19 calves from 10 different herds. 

What is hog cholera? K. Schern and C. Stange {ZUehr, InfehMi)nfilmtnh. 
fk Il'ifg. IlausUere, (19H), 'No, 3, pp. 107-116 ),—^At the present time innch 
confusion prevails as to what constitutes hog cholera. In this article an en¬ 
deavor is made to analyze the subject from various view points. Generally 
speaking, it is the disease caused by a mixed infection, namely, filterable virus 
and Bacillus siiipesUfer. The virus is in most cases the primary cause of the 
disease, and from a practical standpoint we could almost say “no filterable 
virus, no hog cholera.” 

The following classification is suggested: (a) Pest, the disease caused by 
virus and B, suipesUfer and other bacteria ; (b) para pest, caused by B, mi* 
pestifer and other bacteria; and (c) virus pest, the disease caused by the 
filterable virus. 

The hog-cholera prohlein, K. Schern and €. H. Stangb (ZUehr, Infeh^ 
tionskranh. u. Myg. JIatistiere, 15 (1914), No, 5, pp. 341-B/f9 ).— ^At the outset 
objections are raised against the use of the term shoat typhoid (Ferkeltyphus), 
in this respect the authors agreeing with idiessner. The Glfisser bacillus and 
Bacilhis voldagsen belong to the pestifer group, and at the present time they 
are of no more significance than B, suipesUfcr. In Iowa there are many cases 
which at first sight might be considered cases of so-called slioat typhoid (E. B. 
R., 32, p. 378), but on closer study one finds that the filterable virus also has a 
hand in the infection. A clinical and pathological distinction between shoat 
typhokl and hog cholera is difficult to make. Shoat tyi)holcl is not a new disease 
in X)igs and belongs to the form described as iiarapest See above. 

Hog cholera and its suppression in North America, K. Sciikrn (Berlin* 
nerllrzll Welimelir., SO (WU). 'No, 4b\ pp. 756-759, fm* 2}.—An abstra<*t of 
the article noted above. 

Preventive measures other than vaccination in combating liog cholera, 
N. S. M,ayo (Amor. Jour, Vet. Med., 9 (WU), No, 7, pp. The aiitliof 

maintains that in spite of the general and extensive use of aiitiliog-ehoUira 
serum, the animal losses from hog cholera are greater than before the intro¬ 
duction of the serum treatment. He suggests that sick hogs be given a g(,>ot1. 
purge of salts, followed'-with intestinal antisejitics freely, such as siilpho- 
carbolutes, salicylic acid, napbthalin, turpentine, and carbolic acid. “ dTie 
hygiene - and diet should be carefully regulated, as provided for the isolated 
hogs showing no symptoms of disease. This treatment should always be given, 
even if serum is administered.' The quarters must be cleaned and disiiifectckl 
and all dead animals burned or buried deeply. It is not claimed that this treat¬ 
ment is a specific for true hog cholera, but it is a valuable adjuvant to the 
serum treatment for the filterable virus disease, and it is a practical, eco¬ 
nomical, and successful treatment for some swine diseases that closely resemble 
true cholera in both symptoms and post-mortem lesions. 

“A large percentage of loses from hog cholera can be prevented. A strict 
, quarantine against all transmissible swine diseases should be maintained and' 
vthe'general health of swine should be preserved by clean, comfortable quarters. 
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Avoid bedding liogs wltli old straw that is easily broken tip into a fine dust, 
that causes iinich irritation of the respiratory passages when inhaled. If 
there are Jiog wallows, keej) tlieiu as clean as possible and disinfected. A better 
woiy is to have a cement wallow that can bo cleaned and supplied with fresh 
wa1:er, to which a nonpoisonous disinfectant can Ikj axlded. 8win<,j should have 
a, variety of good food, with good pasture when possible, and plenty of jnliioral 
elements sipiplied. Above all, keep the qiiarterg clean. , . . 

The iiast tliree jmars of disaster should convince the skeptical that some¬ 
thing beside antihog-cholera serum, as it has been used, is needai to^ control 
swine diseases.” 

Inociliation against swine fever, F. TIuttua (Dent, Tierilrzil, WeJmsehr., 
23 (191//), No. dl, pp. 489-49$; ahs, in Berlin, Ticrlbrs^U, Wchnse^ir,, $0 {1914), 
No, 42, p. 70S; Amer, Vet Eev,, 46 (1914), No. 2, p, 196 ).—The author believes 
that hog cholera may be successfully combated by injecting serum and by 
simultaneous inoculations. 

potent serum confers immunity against both experimental and natural 
infection with the filterable swine fever virus, and indirectly against secondary 
bacterial infections (mixed infections). Animals that are injected with serum 
and simultaneously or shortly afterwards exposed to natural infeciion acctulre 
a permanent active immunity. Serum injection is therefore indicated in the 
ease of recently infected premises, and if the injections are made as soon as the 
I>resonce of the disease is recognized they have the effect of rapidly cutting 
short the outbreak. By the simultaneous methods pigs immediately acquire an 
active immunity which is lifelong. On previously healthy premises the simul¬ 
taneous luethocl, as a rule, causes little or no loss, hut excessively severe inocu¬ 
lation reactions can not be avoided. Until the inoculation reactions are passed 
great care must be exercised to prevent the spread of the disease.” 

The paratyphoid bacilli of abortion in mares, T. van Heblsbergkn (Ztschr. 
InfeMionskrank, u. Eyg, Ilausticrc, 16 (1914), No. $, pp. 10f)-A^0t), —discus¬ 
sion of the probable relation of the paratyphoid bacilli described by various 
workers as the cause of abortion in mares. 

A reinvestigation of Konew’s protective vaccination against the pectoral 
form of infinenza in horses, Ti-iiknel and JXfucB (Atschr, Veterimirk., 26 
(1914)f ^ 0 , S, pp. 126-lSl; alts, in Berlin, TierdrstL Wcfimckr,, SO (1914)•, No, 
S$, pp. 601, 602). —Ivonew’s vaccine is directed against the disease caused by 
the Bacillus plcnro-pnctimomw confapiosw cquorum. The horses treated by 
the vaccine did not react exceT)t in a few instances where there were tempera¬ 
ture rises of from 0.3 to 0,5 ec. The micro-organisms Isolated by Konew could 
not be found in the blood stream of animals affected with ihe^ typical form of 
the disease. An immunity was not produced in the aivimals ami from 45 to 
06 per cent died from typical iiiffuoiiza. Horses reinfected with the disease 
showed no improvement after being given the vaccine. It is l>clleved tluit 
good results can be obtained with Konew's vaccine only in those establish¬ 
ments "Where the disease hiis been prevalent for a long time and where the 
larger number of the horses have gone through the cycle of the infection. 

RTOAL EITGIMEERmG. 

The flow of water in irrigation channels, F. O. Scobky (U, B, Dept Affr, 
But 194 (1915), pp. 68, pis, 20, figs, 5). —^This bulletin, treating the subject 
of the flow of water in irrigation channels, is based on extensive field tests 
made for the purpose of determining the proper values of the retardation 
factor in Kutter’s formula undei* various conditions found in ^practice. 
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TestB were conducted in 10 Stales eii cliaiinels in size from small 

ditcliea carrylni? less tlaaa 1 second-foot up to canals earryiug over 21K}0 
secoiKl-fect. The iiiatnrialg of these ehaimols comprise wood, concrete, earth, 
rubble masonry, cobblestones, and a few special conihlnations. Test dahi 
were also obtained from other sources in cases where In the author's opinion 
there was not sisfilcUmt evidence obtained from his own experiments Ix) wan 
rant 'the (l,raAvlii.c; of conclusions. 

The following coucl'u.sious arc drawn from a stmly of the experiments and 
tl'ie da'tn Jis nvSseiul>l(Hl: Knttev’s formula, is a,i'»pri,ca,ble to the deshpi <vf any 
o|ieii ehaiuiel. The recommendations of the earlier writers eoucernin,c: the 
values of n to be chosen were iii the main correct. Any weakncSvS was due to 
the fact that there was not sntriciont distinction made between the various 
categoiaes and that materials of construction are now used which were not 
covered by the tests from Avhich early deductions were made. The inlluence 
of eiirvOvS was not as a rule included. Concrete lining covered but one value of 
n, whereas in practice there are many shades of roughness, all applicable under 
the general head of concrete. The factor n muvst include all the influences 
which tend to retard ^x>Ioeity, The iirineipal of these influences are undoubt¬ 
edly (a) rubbing friction between the water and the containing channels, and 
(h) vegetable growth extending into the main body of the water. • . . Of 
secondary Importance but nevertheless deserving of careful consideration in 
about the order named are the following: (c) Angles and sharp curves in the 
alignment, W influences which tend to disturb parallel filaments of current, 
... (c). sand and gravel, . . . [and] (/) the prevailing wind direction. . . . 
There is a tendency toward a lower value of n as the velocity and hydraulic 
radius increase. ... A value of n must he chosen that will apply to the 
canal in question at the critical period of the season. ... In the design of 
earth channels having a timpezoidal form when constriictecl, the value of [the 
hydraulic radius] should be computed on the basis that the caiml takes an 
elliptical form wnthin a short time and thereafter maintains this sliape unless 
altered artificially.” 

The values recommended for n in Kiitter’s formula, whicli are applicable for 
velocities up to about 5 ft. per second and with hydraulic radii to a])ont 2 ft 
are as follows: 

For concrete lining ‘Tt) 0.012 for the highest grade of material and 
workmanship and exceptionally good conditions. The stirface of tlie lining 
to be as smooth to the hand as a troweled sidewalk. The expansion Joints to 
be so well covered that they practically fiflliU the sanm condilton. The elimale 
and water to be such that moss does not acenmulale to any grefvt exi,riid;. The 
water to be practically free from shifting material, Tflm allgnm(M,r{: to be com¬ 
posed of long tangents, joined by spiraled curves, while the interior of the 
channel must be of uniform dimensions, ^ true to grade throughoifl: t,h,e cross 
section. (2) n~0.01S for construction as in type (1), but with corves as ;lii 
the usual mountain canyon. Same, construction and alignment as In type (1), 
but with small amount of sand or diSbris In water. Construction ns in type 
(3), but in very favorable alignment or for water that carries a small ainoimt 
of fine silt that will eventually form, a slick coat. (3) ti/=0.014 for linings 
made by good construction under favorable conditions. The surface to be as 
left by smooth-Jointed forms or to be roughly troweled. Joints to be good, 
but causing some retardation. Alignment abont equal in curves and tangents, 
with no spirals between. The bed to be clean and sides free from rough 
deposits. ... (4) w=0.015 for, construction as in type (3), but with sharp 
^ curves and'clean bottom or moderate curves and much ddbris on the bottom 
but clean-cut sides. (5) »n-=0.016 for concrete as constructed by the average 
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gang of laborerB, iisiBg forras tliat leave proiiilnent lines at tlie cracks, no 
finisli coat Ix'ing applied. Bed to liave the nsnal small amount of rock frag¬ 
ments and patches of stind and gravel. Average amonnt of mirvature. , . . 
(0) ti,~0.017 f<n‘ roriglily coaled linings with nmnam joini'S. Tills Tnliio alS(> 
is appllcatile wliere rough dei'iosits ac(aiirmlat<i on the siiles and conditions of 
aJigniiient are poor. (T) 0.018 for very rongh (‘oncretc wH1i sharp curves 

and do,posits of gi’avol a.mi aiioss. A, ],)roken gradient, irregular ciross section, 
and tlie like, contrihiite to such a. high value of 

For wooden thnnes *^(1) 0.012 for well-constrtic;l:od, clean llnmes with 

surfaced lumber for both siding and battens. All lum))er to run longitutlinally. 
Alignment to consist of long tangents, with gentle curves between. Construc¬ 
tion to be, such that the grade line will remain niiiform, preventing sags and 
wavy alignment* ... (2) 0.013 for well-constructed, clean Humes of sur¬ 

faced lumber and battens, following mountain contoui*s, where the aligiiment will 
consist of about equal gentle curves and tangents. ... (3) fi-=0.014 for flumes 
of very smooth interior, but with many bends or sharp curves. ... (4) 

w—0.015 for flumes of uni)laned lumber, hut otherwise ns of type (2). . * . 
(5) f^=0.016 for flumes of type (4) where sharp bends rather than curves arc 
installed. For flumes lined with rough roofing material and for the ordinary 
grade of construction on a flume that is built and generally left to care for 
itself.” 

With reference to masonry lined channels, it Is stated that “ if [the bottom] 
be of smooth concrete and the sides are reasonably smooth, then the v*aluo of n 
approximating that in average concrete may be used.’' 

For earth channels “(1) ‘a.=0.016 for excellent conditions of earth channelB. 
The velocity to be so low that a slick deposit of silt may accumulate or the 
natural material be such as to become smooth wlien wet The influence oJ? 
vegetation at the edges to l)e a minimum. The water to be free from moss 
and other aquatic growth. The alignment to be free from bends and sharp 
curves. (2) yj^=0.02 for well-constructed canals in firm earth or fine, |>aeke<l 
gravel where velocities are such that silt may fill the interstices in the gravel. 
The banks to be clean-cut and free from disturbing vegetation. The a'lign- 
menfe to be reasonably straight. (3) w—0.0225 . . . for the average well-con¬ 
structed canal in materia] which will eventually have a medium smooth, bot¬ 
tom, with graded gravel, grass on the edges, and average alignment or silt at 
both sides of the bed and scattered stones in the middle, or a smooth bottom 
with an average amonnt of grass and roots forming the sides. Hardpan in 
good condition, clay, and la.va-ash soil take about this value. (4) 0.025 

for canals where the retarding influence of moss, growths of dense gra,ss near the 
edges, or scattered eobl)les begins to show. . . , (5) a-—0.03 for canals sul.)Ject 
to heavy growths of moss or other aquatic plants. Banks iiix'^gular or over¬ 
hanging with dense rootlets. Bottom covered with largo fragments of rock 
or bed badly pitted by erosion. Yalnes of n between 0.025 and 0.03 also cover 
the; condition where the velocity is so high that cobbles are kept dea,n and 
unpacked in the center of the canal, but silt deposits near tlm sides.” 

For cobble bottom^ canals it Is stated that where the cobbles are graded in 
and well packed the value of n is about 0.027, but the value rapidly in¬ 
creases as the larger rocks predominate and the lack of graded sizes prevents 
packing.” 

The values of n for metal fiiunes are .given in a previous report by Cone, 
Trimble, and Jones (E. S. K., 30, p. 885). 

Two sets of curve charts to aid in the design of irrigation channels are also 
included. An appendix contains abstracts of descriptions of canals on which 
similar tests have been made in recent years by other agencies than this office. 
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Ground water for irrigation in tlie Saoramento Valley, Califoniia^ K. 

Bryaf (17. S. Geot Biirvcy, Water-Bujyply Paper S75-A (1915), pp. pis. 

fips. 6').—Tlii.s report, prepared in cooperation with tlie department of 
engliioerin.^^^ of tlie State of California, describes tlie ^mograpliy ami geology ajul 
deals with the ground water resources of an area in California containing 15 
per cent of the agriciiltnrai land of the State, wit.h rofereuce to their dcjvelop*' 
Eieiit and use for irrigation. 

^■‘'Tlie valley includes (1) sloping plains, (2) shallow basins of heavy soils, 
(!]) low ridges of loam and silt soils along tbe rivers, and (4) higher plains of 
older alluvium laid down during a previous cycle of deposition and now raisesd 
above the valley lloor in low hills and rolling plains, . . . Throughout tM val¬ 
ley the alluvium at a depth of a few feet is saturated with water. . . .WOTie 
water table slopes from the sides of the valley toward the center and ^ or Pthe 
nortli to the south. The grade is slightly less than that of the land s ^Kaci^* so 
that water is shallower in the basin area than toward the hills. . . . 

“Although there are large areas in the valley with a shallow water table, 
favorable to evaporation and tbe aecumiilation of alkali, only coiuparaiively 
small areas are unfitted for agriculture from this cause.” This is explained as 
follows: (1) The ground waters are of good quality. ... (2) The water 

table is very flat over the basins, and movements of the ground water are slug¬ 
gish. Water is supplied more freely at the bases of the sloi)es, and for this 
reason the principal concentration of alkali occurs at the edges of the basins. 
This is particularly the case on the west side, where alkaline patches and areas 
of salt grass border the basin along its western edge. ... (3) The heavy win¬ 
ter rains leach out much of the salts concentrated at the surface. Similarly 
flood waters wash out the salts in overflowed lands, and on the edges of the 
plains the same waters deposit mud or sediment, which often covers up the 
alkali.” 

The fluctuations of the water table are said to be large. “ The total quantity 
of ground water in the valley is very great. The sands and gravels contain 
from 20 to 40 per cent of water, the clays perhaps more. Because tlxe pore 
spaces of the sand and gravel are much larger than those of the clay the rate 
of flow through these materials is much greater and they become for practical 
purposes' the wjiter bearers. The sand and gravels are distributed through the 
iilluvium, which thickens from less than 50 ft. at the edge of the valley to 500 
ft. or more in the center. . . . 

Observations show pumping produces only a local depression of the 
water table, and that the wdnter rise in normal years is rapid and effartlve. 
General lowering of the ground water may be exj)ected in the summer, and It 
will be lairge, during periods of defleient rainfall. Heavy pumping may be ex¬ 
pected to create still further depression, which, if the whole valley wercj Irri¬ 
gated by pumping, would increase the general lowering. ... In view of the 
high lifts common in southern California, where water is being pumped for 
irrigating alfalfa with a lift of 100 ft. and for irrigating citrus fruits with a 
lift of 200 to 400 ft., it would seem that a very considerable increase in the 
number of plants can be made in the present pumping districts of the Sacra¬ 
mento Valley, . . . Although it is possible from geologic evidence to determine 
for any part of the valley the general distribution and character of the water¬ 
bearing beds, the precise location of these beds and their value as sources'of 
water can be determined only by sinking wells.” 

Considerable general information is given relating to well sinking and the 
pnmping and distribution of' irrigation water. 

'' :,';;\;Statistics of ground water irrigation in the valley gathered by the author 
7 indicate that there are 1,664 pumping plants irrigating a total area of 4(1,$59 
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acres.. The total power Is 15,142 horsepower, of which 10,685 horsepower is 
electrical and 4,457 horsepower is internal combnstion or steam power. The 
average power per plant is 9.1 horsepower, anti the average area irrigated for 
each 'plant is 24.5 acres. 

©rdand-water resources of the Mies cone and adjacent areas, California, 
W. O. Clark {U. S. Qcol Water-^Biipply Paper S45~-II (1915), pp, 17+ 

127-*i0S, pis. 9, figs, id) .—This report, prepared in cooperation with the de¬ 
partment of engineering of the State of California, deals with the physiography, 
geology, and ground-waiter resources of an intensively cultivated area of 20,800 
acres in the Santa Clara Valley, Cal. 

“ The ground water in the vicinity oiuginates in the rain that falls upon the 
drainage basins tributary to this part of the Santa Clara Valley and to a small 
extent in the rain that falls upon the valley itself. The Niles-Irvington fault, 
which cuts off the reentrant of the valley betvreen Niles and Irvington, has a 
profound effect on the surface drainage and on the circulation of the ground 
wmter. ... It has also produced an underground dam w^hich prevents the pas¬ 
sage of ground water from the east to the wmst side of the fault except in small 
amounts. . , . 

“ The annual contribution of ground water to the Niles cone and the adja¬ 
cent, area under consideration west of the fault is believed to range between 
2,600 and 59,000 acre-feet, or between somewhat wider limits, exclusive of the 
withdrawals during the replenishing i>eriod.. , . The estimated annual require¬ 
ment of ground, water for irrigation of all crops new grown on the Niles cone 
and on the adjacent area supplied by Alameda Creek west of the fault is 
between 16,000 and 24,000 acre-feet, the smaller quantity being approximately 
that now used for irrigation and the larger quantity that which will be 
required in the future. . . . 

The ground-water supply of the Niles cone and the adjacent ai*oa west of 
the fault is little, if any, greater than the amount required by present develop¬ 
ments and is hardly adequate for the full irrigation of the area and the present- 
scale diversions'by the Spring Valley and Peoide’s water companies. If further 
diversions are nceessaiy for public supplies of San Francisco or the transbay 
cities, irrigation developments will probably have to be arrested unless provi¬ 
sion can be made for conserving and utilizing the flood water which now runs 
to waste. 

“Idle north end of the valley area cast of the fault has a larger ground- 
waiter supply in i>roportion to its extent than the area w^est of the fault. Its 
Buiiply is believed to be at least adequate for the irrigation of the arable land 
that, it contains, but the jiortion of this area from the vicinity of The Lagoc'ui 
southward is undcrhiin by material that in general yields water too slowly for 
irrigation. There is little danger, even with heavy pumping, that the area, 
under considexaitioii will bo seriously damaged by the encroachment of sea 
water.’" 

Gazetteer of surface waters of Iowa, W. G, Hoyt and H. J. Uta'n (U. 
d-eotr^Burvey, Water-Bupply Paper (1915), pp. 169--2M). —^Thls gazetteer 

embraces descriptions of all the streams named on the best available maps 
of lOwa. 

Surface water supply of Ohio Biver basin for the year ended September 
30, 1913, A.. H. Hobtok, W. E. Hall, and H. J. Jacksok (V. B. dml. Biirmp, 
WaUf-Bupply Paper S5S (1915), pp. MJf, pis. 5). —^This report, prepared in coop¬ 
eration with' the State of West Virginia, presents the results of measurements 
of flow made on streams in the Ohio Biver basin during 1913. 

Surface water supply of St. Lawrence Biver basin, 1913 (TI, B, deol Bur- 
vcy;:W(i'icr-Bupply Paper ^854 (1915), pp. 186, pis. This report, prepared in 
98262"--No. 2—15—7 
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cooperation witli tlie States of Minnesota, New York, and Veniioiit, presents 
tlie results of measurements of flow made on the stTeains in the St. Lawrence 
.■Rirei’ basin In 1913. 

The utilization of the subtein-anean reservoir of Egypt, V. M. Mosssbx 
(BuL Union A(ir. J'lgyptc, 12 {im), No. 10/f, pp. di-,97, pU. 3).—The author 
reports an investigation of the underground waters of Egypt, and eondudes 
that the quantities of subterranean water jiotable and suitable for irrigation 
that are lost annually to the sea during low water are immense. It is pointed 
out that Egypt could profitably use a part of this water either for extending 
Slimmer cultivation or to obtain in certain years a quantity of water sufficient'" 
to provide the complement of water which the Nile has been unable to bring 
down at the time. 

The author proposes that the Egyptian Government develop the subterranean 
water supply and suggests to this end that a subterranean barrier, consisting 
of a network of deep wells, be constructed to parallel the Mediterranean coast 
at a distance of SO km. (50 miles) from it. He estimates that such a barrier 
will prevent the loss of the iindergroimd water to the sea and will conserve 
for use 1,500,000,000 cubic meters of water in the period extending from March 
to August. A quantity of water also will be placed at the disposal of a part 
of Egypt sufficient to provide the amount needed during the time of the winter 
cleaning of the canals. It is believed that the deduction of 1,500,000,000 cubic 
meters of water will hardly affect the subterranean flow of water toward the 
Nile during low water nor the amount needed by plants. 

It is further shown that the natural subterranean water added to the water 
of the Nile is suitable for irrigation purposes, and that the cost of its elevation 
with proper and satisfactory apparatus is not excessive. 

The value of large zinc pipes for carrying water, A. Bixck ( Ztsclir » Unier* 
moh, WahK ii. denussmM,, 28 (1914), No. 2, pp. 99^-103; ahs. in Ghevi. /jCntU., 
1914i n, No. IS^ p. 844 )‘—^Experiments showed that with long-continued ex¬ 
posure to water the zinc acquired a coating of basic carbonate, which rendered 
it considerably less soluble. After such pipes had been used a year, the solu¬ 
bility of the zinc varied from 2 to 3 mg. per liter of water remaining in contact 
with the zinc for several months. 

Note on the bacteriotoxic action of water, II. GBEXGnSMmi (Pmc. Linn. 
Boa. N. B. Wales, S9 (1914), pL S, pp. Experiments in which suapen- 

sioiis of BdcUlm prodigiosus and B. iypM were added to tap water, boiled and 
unboiled, and filtered through a Chamberland filter, showed'that, as a rule*'the 
growth of the organisms was retarded, especially in the case of the boiled 
water. The conclusion is reached that “ ordinary' tap water contains'sub¬ 
stances of the nature of bacteriotoxins, the toxicity of which is increased by 
boiling.’’ 

Watering devices for moorland pastures, von Soi-imelinQ' (Mitt, Ver. Ford. 
Moorlmltur Beut. Eeielie, SB {1914)i No. 21, PP» 390--39S, figs. 2).—^Arrangemonts 
for obtaining clean water for stock are described. 

The drainage of J'effersou' County, Texas, H. A. Kipp, A. G. Hall, and B. W. 
Fbesooln (U. S. Dept. Agr. But 198 (1915), pp. 40, pU, 2, llg. 1). —This bulletin 
reixorts the survey and plans for the drainage of an area of about 612,000 acres 
in southeast Texas, the survey being completed December 1, 1912. 

The topography of the area is generally flat and level, with few unusual physi¬ 
cal features. The predominating surface soils are fi'ne sandy loams, loams, day 
loams, silt deposits, and muck, 'and all are underlain by a deep stratum of 
, clay* Limited areas of fine sand also occur in certain parts of the county* 

Erom 'Observations of run-off and a' consideration of factors affecting"Ahe 
''same'ih"the'area it is thought'advisable to design the drainage improvem'ehtS' 
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to care^ for tlie run-off from a rainfall of 4 in. in 24 hours. A formula 
suggested by one of the autliors for computing the run-off depth to be ex¬ 
pected from any simple drainage area is as follows: 

in wliich D== maximum rate of run-off, in inches per 24 hours, to be ex¬ 
pected from the rainfall P; 0 = a coefficient depending solely upon the physi¬ 
cal character of the soil, and determined by exi)eriment; M~ the ratio of total 
nni-off to total rainfall for the precipitation P, varying with evaporation, deep 
percolation, lateral seepage from the drainage channels, and duration of flood; 
P=the depth of rainfall in inches in 24 hours (4 in. for Jefferson County) ; P= 
the average slope of the ground surface of the drainage area, in feet per mile; 
L= the mean length of the drainage area in miles; and P= one-half the mean 
width of the dxminage area in miles. For drainage areas that contain storage 
reservoirs, a special calculation must be made to eliminate the effect of the 
reservoirs. Where the main watercourse is formed by the junction of two or 
more large tributaries, the formula is to be applied to each tributary separately, 
and the proper value of the run-off depth for the entire area will he the 
weighted mean of the values for the parts. . . . 

“ The general plan proposed for the drainage of that part of Jefferson County 
which can be wholly or partially drained by gravity consists in (1) dividing 
that part into its natural drainage units, (2) straightening and enlarging all 
the present water courses that will become the main outlets or arteries for a 
complete drainage system, and (3) constructing systems of parallel ditches, 
spaced one-half mile apart and running generally with the greatest slope of 
the land, reaching to the boundaries of each district The plan proposed for 
the remainder of the county consists in (1) dividing it into convenient pump¬ 
ing districts, (2) straightening and deepening certain water courses and con¬ 
structing the proposed Intercoastal Canal, all of which will serve as outlets 
for the pump discharges, (3) building levees to prevent the overflow of those 
districts by tides, backwater from the river, or run-off from higher lands, (4) 
constructing systems of parallel ditches spaced 1 mile apart and reaching to all 
parts of each district, and (5) erecting pumping plants to lift the water from 
such inclosures over the protection levees.” 

The proposed plan of drainage includes thirty-two drainage districts and 
water areas and areas outside of the districts covering 17,590 acres, all areas 
totaling 011,000 acres of which 530,670 acres will be benefited. The plan makes 
necessary 1,0^10.3 miles of ditches and the total cost is estimated at $5,508,249 
or $10.55 per acre. 

Boad building in swamps, E. KruO'ER {Mitt. Ter, Filnt, MoorlctiUiir Deut, 
Reiche, $2 (tOUi), No. IS, pp. S5S-^57 ).—^Problems involved in the construction 
of roads in swamp land under different conditions of drainage are discussed. 

Machinery for construction and maintenance: State, municipal, contrac¬ 
tors, traction haulage of stone, care of machinery; instructions to engineer 
and operator, T. B. Ago (Good Roads, n. son, ,9 (1915), No. 1, pp. figs, 

2). —Principles applicable to the selection, operation, and maintenance of road¬ 
building machinery are discussed. 

Motor-vehicle registrations and revenues, 1914 (17. Dept Offlce 
Bee.' Giro, 49 (1915), p, 1 ).—^This report, prepared by the DMslon of Road 
Economics of the Office of Public Roads of this Department, gives data, for each 
State'with reference to the 1,666,984 automobiles, 44,365' motor trucks, 152,946 
motor"'cycles, and 1,812 cars for hire, licensed in 1914, the number of operators’ 
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licenses, and tlie revenncB. The total ftiies amounted to $101364, and the gross 
reglstraiion revenues to $12,270,035*78. 

Trial of iiiacliine plowing* in rice ixelds, A. Tabciietti (Gior, IUsk)nU,^ 4 
(1914), Nos, 5, pp, OB-m; 7, pp, 10S--^107; 8, pp. X22-12S; alhs, in. Internat, Imt 
Apr. IRonie], Mo, Ilul. Apr, Intel, uud Plant Diseases, 5 {1914), PP* 

TM1-J209) .—IhAnlH of inechaiiical eiiltivatlou in rice fields In which eight ma¬ 
chines coinpeied a, re reported. The machines included motoi’-haiiled plows, 
self-ccnitained motor plows, cjible-hawlod plows, and rotary diggers. The «;iver- 
age length of furrow was about 1,000 ft. and a i)lat of about 7i acres was 
assigned to each machine. Of the cable-drawn outfits, one with a 13-horsepowcr 
oil. motor and a two-wheeled windlass truck was given first place. Of the 
direct traction outfits, one with a 24-horsepower motor was given first place, 

Maiiila-rope fastenings {Bngin, Rec., 70 (1914)t No, 26, p, 706, figs, 7).— 
Tests to destruction of nine ordinary methods of fastening manlla rope with 
reference to tensile strength indicated that eye-splices are the most satis¬ 
factory, considering the high strength they develop and their relative cost. 

ETJEAL ECONOMICS. 

Btiral social x^roblems, 0. J. GAnrix (Bui. TJniv, Wh, No, 711 (1914), PP* 
figs, 2S). —^This is the report of the fourth annual country-life conference of 
Wisconsin and presents a digest of significant facts,' methods, and enterprises 
discussed. 

Country-life week (Ohio Btate TJniv, Bid,, 19 (i.9i4)> No, S, pp, 51 ),—^Th© 
addresses at tliis conference related to the shifting of the rural xiopulation, 
relationship between the church and rural problems, and recreational and 
social needs of rural communities. 

The chnrcli at the center, W, H. Wilson (New Yorh: Missionary Education 
Movement of the United States and. Canada, 1914, PP* 98, pis, 4f.fiP^* ^)*—^fhis 
book outlines the function of the country church and indicates, by citing typical 
instances, how the church has been used as a means of improving rural con¬ 
ditions. 

The making of a country parish, II. S. Mills (Nmv Jorh: Missionary Bd%^ 
eation Movement of the United States and Canada, 1914, PP* XFIJI+i^d, pis, 
4, fig, 7).—There is given in this book the history of the development of a 
country parish a,t Benzonia,, Mich. The organization as finally developed con¬ 
sisted of a large, central congregation with a number of branches conveniently 
locatwl to the farm homes in other pa.rts of the parish, but closely relat«i to 
the central congregation in all of their activities. 

Working and living conditions of women employed, in agriculture, H. 
Seufeet, Elly ztr Putlitz, and Peiestke (Sehr, Amsoh, Ford, Arheiterinnen - 
Interessen , 1914, Nos, 4» PP* XII *^-855; 5, pp, 169; 6 , pp, 218), —^These reports 
describe the conditions existing in Wurttemberg, Baden, Alsace-Xjorraine, Rhine 
‘'Pfalz,’’ Mecklenburg,'and Brandenburg among the native and foreign hired 
women agricultural workers, ’ and of the wives and daughters of the small 
farmers. They note the influences of trade conditions and of the factory and 
household industries, and the possibilities of bettering the condition of these 
classes. 

Report on home industries in the highlands and islands (Rpt, Bd, Agr, 
Scot, Mome Indus, Eighlands and Islands, 1914, pp, IX+207, pL 1, figs, ig).— 

' This report shows the development of home industries beginning with the fif¬ 
teenth and 'Sixteenth centuries, describes the function of home work In cioanee- 
tion with' tweed manufacture, Shetland hosiery, lace making, wickerwork, 
basket making, and kelp gathering, and points out'the function of the holrd'" of' 
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agriculture in improTing these industries and the eftects of the track system. 
The report, in commenting on the effect of rural home industries upon the 
economic life of the people, says: “Where the crofts are small or poor, and 
where there is a large cottar population, home industries are necessary for the 
support of the people, while any considerable extension of such occupations will 
have a material effect in raising the standard of comfort. The nature of the 
work in the vicinity of the home constitutes adaptation of the people to a 
refinement which, from the point of view of agricultural production, is an 
unkindly one.” 

Abandoned and unoccupied farms for sale in Pennsylvania, N. B. Cbitch- 
riELD and L. H. Wibue {Penn. Dept, Agr, Bui. {1914), PP- -4^, pis. S). — This 
bulletin contains a list of farms for sale, together with a description showing 
the location in regard to schools and markets and the character of the land 
and buildings. 

International annual of agricultural legislation {Inst. Internat, Agr. 
lEome], Ann. Internat. Leg. Agr., 3 {1918), pp. VI+lllS ).—This report con¬ 
tains abstracts and quotations of laws with references, concerning methods of 
gathering agricultural and commercial statistics; the regulation of commerce 
in agricultural produce, fertilizers, and live stock; appropriations for agricul¬ 
tural purposes; taxation and exemption of agricultural property; regulations 
concerning the production of plants and animals and industries connected there-* 
with; control of plant and animal diseases; cooperative organization, insurance, 
and agricultural credit; relationships of the agricultural landowner, tenant, 
and laborers; rural sanitation; and police duties inji’ural districtvS* 

Bural credits in Ireland, W. Feost {U. 8, Senate, 63. Oong., 2. Bess., Doc. 
607 {1914)f PP* This contains a review of the report already noted (E. S. 
Il„82, p. 286). 

Long-time farm loans, B. B. Habe {U. B. Senate, 63. Gong., 2. Bess., Doc. 
421 (1914), PP- 72). —The author has outlined the system of extending credit 
to farmers as found in New Zealand. This country issues and sells bonds, the 
proceeds from which are loaned to settlers for periods varying according to 
the character of the security offered. He points out how the system might be 
adopted in South Carolina, and that it is in effective operation in eight American 
states. 

Cotton warehouses: Storage facilities now available in the South, B. h. 
Nixon {U. B. Dept. Agr. Bui. 216 {1915), pp. 26 ).—The author concludes that 
in storage capacity the jiresent warehouses are ample, but that these ware¬ 
houses are poorly distributed. The best warehouses are not available to farm¬ 
ers. The dealers or middlemen not only control the best storage houses but 
have better financial connection. He calls attention to the fact that a large 
standard storage house pays ample dividends while many of the owners of 
small warehouses actually lose money on their investment. He considerB 
it desirable that the farmers cooperate in building their own warehouses, and 
advises that all warehouses should conform fully to the standards rcjcognized 
by the underwriters* associations, as this will save cost in construction, in 
handling, and in insurance. A proper system of warehouses w^oiilcl simplify 
the financial system and eventually free the southern cotton, farmer from the 
present disastrous credit system. He also believes that cotton 'mills should 
encourage storing by paying' a premium- for cotton in good condition. The 
estimated number of warehouses in the cotton belt at the beginning of the 
1013-14 ' season was'3,145, with a storage capacity of 0,344,520' bales, flat; 
12,486,920 hales as offered, or 15,738,825 bales compressed. , 

A system of accounting'for cooperatiT© fruit associations, G. A. Nahstoll 
and W. H. Kebe (U. B. Dept. Agr. Buk 225 (im), pp. 25).—There is outlined 
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m tills bulletin a. system of accounting devised to meet tlie requirements of tlie 
smaller 'orgaiiisiatioiis handling deciduous fruits and produce on a commiesioii 
basis. Iiiasuiiich as the orgauissation acts in the capacity of an agent for the 
growers, the author claims the accounting system should be so arranged that 
the history of each lot of fruit or produce delivered can be easily and Qiilckly 
traced from the tinie it is turned over to the organissation for sliipmciit^ until 
the returns are paid to the producer. The system provides for the '’filing 
together of all papers pertaitiing to the same shipment in a separate folder■>or 
envelope where they will be readily accessible for reference. They are kei)t 
in this folder or envelope until the receipt of the remittance from the sales Is 
received. The accounting system calls for nine forms, as follows: The receipt, 
the manifest, the bulletin, the invoice, the car envelope, the journal, the 
record of cash, the account sales, and the ledger. The bulletin indicates how 
the books are to be set up and closed and the function of each form in the 
accounting system. 

A system of accounts for farmers^ cooperative elevators, J. R. IIuatrHRi5Y 
and W. H. Kerb (U. B. Dept Am Bid. 236 (1915)^ PP- dO).—This bulletin out¬ 
lines a system of accounting for cooperative elevators in which the complete 
system will require fifteen forms, as follows: (1) Cash, journal, purchase and 
sales record; (2) record of grain^^receii^ts; (3) record of grain purchases; 
(4) record -of grain shipments and sales; (5) record of hedges; (6) record of 
sales to arrive; (7) patronage ledger; (8) grain and merchandise report; (9) 
manager’s report; (10) grain check; (11) scale ticket; (12) storage ticket; 
(13) sales ticket; (14) cash receipt; and (15) cost analysis. The author gives 
the forms, together with a brief statement of the function of each form and how 
it is to be used. 

The agricultural outlook (U. B. Dept Agr,, Farmers' But 672 (1915)^ pp* 
28 ),—This number shows the estimated condition of winter wheat and rye on 
April 1, 1915, the approximate commercial apple crop of 1914, condition of 
apples in cold storage April 1, 1915, and jirogress of the apple movement, con¬ 
dition of Florida and California crops, trend of prices of farm x>rodiicts, and 
losses and condition of live stock. 

The 1914-15 beet-sugar crop in the United States amounted to 722,054 short 
tons, and Avas produced from 483,400 acres, yielding 5,288,500 tons of beets. The 
liooislaria cane-sugar production amounted to 242,7(X) short tons. 

According tO' O. M, Daugherty, the available information Indieatee that'' the 
United States, British India, and Canada have InercMised their winter, 'Wheat 
a(“reage about 8,500,000 acres. How much of this increase is offset by a decrease 
In acreage of the contending countries of Kurope Is not known, but it is con¬ 
cluded that these various Influences are likely to leave the world’s wheat 
acreage little, if any, larger than that of last year. His article concludes with 
a statement showing the average quantity of wdieat, rye, barley, and oats sown 
l)er acre in the principal grain-producing countries. 

F. Andrews states that a recent inquiry of the Bureau of Crop Estimates 
shows that the average distance from market is 6.5 miles for farms of the 
United States. The number of possible round trips per day averages for all 
farms 2.1, and for the more remote farms 1.6 trips. The average size of a wagon- 
load of cotton in the United States is 3 bales, or 1,500 lbs., while the average 
wagonload of wheat is 53.5 bu., or 3,200 lbs. He estimates that it would require 
about 6,358,000 days for one wagon to haul from the farms the marketed 
portion of an average corn crop, 6,857,000 for wheat, and 2,532,000 for eottoft. 

T. F. Powell believes that the lack of proper assembling methodB is oie of 
the chief difficulties encountered'in'the successful solution of the niarl^llng 
problem. In localities where suitable common or cold-storage 
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available, th.e growers of farm products would find tlae concentration and 
storage-in-traiisit privileges two of tlie most desirable means for bringing about 
tbe widest distribution. 

Kftli census of Canada, 1911.—^Agriculture (5. Census of Oanadu, 4 (1911), 
pp. CII+4^S), —TMs volume of the census contains statistical €lata sliowing by 
districts tbe number of farm holdings, tbe land classified by tenure and purpose 
to wbicb devoted, area in crops, number of fruit trees, live stock on farms, and 
value of land, buildings, implements, crops, and live stock. Comparative data 
is sbow'n for tbe larger geographic divisions. A copy of tbe census schedule is 
also included. 

Beport of tbe department of agriculture of Norway for 1914 {Aarsder, 
Offentt Foranst, Landhr. Fremme, 1914, I, PP* Si).—^This report gives statistical 
data showing the area and production of crops by minor geographic divisions for 
1914, with comparative data for earlier years. 

[Statistics of agriculture in Switzerland] (Btatis. Jahrd. Bchweis, 22 (191S), 
pp. 72-91). —These pages contain statistical data showing by cantons the area, 
production, and value of the principal agricultural products, tbe production of 
butter and cheese, and tbe number of live stock. See also a previous note 
(B. S. B., 31, p. 895). 

[Agricultural statistics of Russia] (Fee. DonnSes Statis. et llJeon. Indus, 
Agr, Biissie et Pays Strangers, 8 (1915), pp, XIVA'540 ).—This annual report 
Shows statistical data relating to tbe area, production, value of tbe principal 
crops, tbe number of live stock, foreign trade, prices, domestic movement of 
agricultural products, wages of agricultural laborers, and information concern¬ 
ing rural credit and special agricultural industries. This information is by 
minor subdivisions and for 1913, with.comparative data for earlier years, 

[Agriculture in tbe Commonwealth of Australia], G. H. Knxbbs {Ojf, Year- 
'booh Aust., 7 (1901-1913), pp. 220'-^S5, figs, d),—This portion of tbe yearbook 
contains information concerning land tenure and settlement, number of live 
stock, area in crops, and agricultural production. A large number of statistical 
tables accompany tbe text which give information for individual States and for 
a series of years. See also a previous note (B. S. R., 31, p. 492) . 

Some impressions of agriculture in Australia, A. D. Hall (Jour, Farmers’^ 
Club [Londonl, 1915, Jan., pp. 19), —This pamphlet contains an address describ¬ 
ing tbe agricultural conditions in Australia as observed by tbe author, with 
special reference to methods of carrying on the farm operations, of handling 
sheep, and of solving farm labor problems, Tbe address is followed by discus¬ 
sions. 

[Agriculture in New Zealand], M. Feaser (Btatis. Dominion Nem Zeal., $ 
(1918), pp. 1-5, These pages of the annual statistical report contain 

information concerning the status of land settlement, production of crops and 
live stock, and the manufacture of agricultural products. 

AGEICULTUEAL EBECATIOH*. 

[Statistics of] agricultural and mechanical colleges (Rpi. Comr. Dduoation 
IV, 1918, II, pp. 271-813). —^Tbis chapter contains notes on changes in 
courses and methods of instruction, gifts, buildings and improvements, and 
legislative appropriations in 1913 to the land-grant colleges of this country, and 
a compilation' from ofBlcial sources of general statistics, courses of study, 
attendance, degrees, value of funds and equipment, revenue and disbursements, 
and additions to equipment of these colleges for the fiscal year ended June 
39,1913. 
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Biiplicatioii in separate agricultural colleges and state universities^ T. H, 
Macbride (Tmm, mid Froe. 'Nat Asaoc, ^taie Ufiim, I/. B. A., 12 (1914), pp, 
16S--1S2).—The ruitJior reviews tlie beginnings of the three liiglier state iiisfci" 
iritioiis of etiiieation in Iowa, viss, the University of Iowa, tlie Static T<>aehers 
College, iiiid tlie State College of Agriculture and Mocliani(! Arts, and discusses 
the alleged duplication of work in these institutions, He inquires whether it 
does not api:)ear that the whole question suggested by tlie topic, ’that of dupllca- 
Hon 111 any grou,p of state Institutions, depends eniirely upon circumstances ; 
not upon past hi>story alone, but upon present convenience; upon the purpose 
of the people and the cominimitj^ to be served; upon what you are going to do, 
as well as upon the resources, wealth, and amhitidn of the commonwealth 
itself,” 

Bural education, G. Potts (Bo, African Jour. Bok, 11 (1914), No. 3, pp. 
dM’d).—In this address before the South African Association for the Advance- 
inent of Science the author considers the xiroblein of rural education in ele¬ 
mentary and secondary schools and certain aspects of higher education which 
bear on the problem. He calls attention to the teaching of rural subjects, vSiich as 
school gardening, nature study, agriculture, and the natural sciences, and the 
extent to which they are being taught in South Africa, and concludes that the 
main reforms needed to insure a satisfactory system of rural education in South 
Africa are (1) ‘mnore representation for agriculture and the natural sciences 
on the university council, (2) that the study of the natural sciences in the uni¬ 
versity colleges should cease to be discouraged, (3) Inore departmental in¬ 
structors in nature study and science in the education departments, (4) more 
teaching of nature study, school gardening, botany, and zoology, and all on the 
most approved lines, at the training colleges, (5) a matriculation at least as 
liberal as the present senior certificate, especially in regard to the natural sci¬ 
ences, (6) more botany and zoology in the secondary schools, and (T) more 
nature study, both systematic and correlated, and school gardening, in the 
primary schools.” 

Beport of an agricultural tour in Europe, America, and Japan during 
1912-13, Jj. 0. COLEMAX (Dept Apr. Mysore, Qcn. Bor. But 4 (1914) f PP* 53).— 
This bulletin contains an account of general observations in connection with 
Institutions and organizations for the development of jigrlciilturo in Europe, 
America, and Japan, visited by the author with the chief object of studying incth- 
ods of agricultural education. The results of this study have been previously 
noted (E. K., 31, p. 296). 

Department of^ural and agricultural education (AMresses and Froc. Nat, 
BJ, A«soo., (1914) y PP* 377-907).—^The papers x>reBented before tills depart¬ 
ment of the National Education Association at its convention in St. Paul, Minn., 
July 4-11, 1914, included the following: 

, Mural demonstration schools and study-center worlc for rural teachers, II H. 
Seerley (pp. 878-^81).—^Accounts are given of the demonstration schools that 
have been established in ten rural independent school districts to serve as cen¬ 
ters for training teachers graduated from the special rural teacher course at 
the State Teachers College, Cedar Falls, Iowa; and of the teacher study centers 
organized for the improvement of rural teachers In service. 

A teginning in rural high-school worJe and township supervision , Helene B. 
Glissman (pp. 882-886).—The development of the community spirit in the past 
five years by the Garfield TownsMp (Iowa) High School is described. 

The use of raw materials in teaching agrieultwre, W. S. Welles (pp. 886-890 ).— 
,„The author urges a discussion on teaching of, agriculture through raw materials 
';;and In the fiold for boys, using the text-booh only as a source of help when 
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needed. Several suggestions are offered in tbe way of specific direction for such 
work. 

The course in agriculture /or training teachers in normal training high schoolsy 
J. L. McBrien (pp. 890-895).—In this symposium by educators interested in this 
subject the following suggestions stand out i^rominently: (1) The elimination 
of some subjects from the old traditional high-school course in order to give 
sufficient time in wffiich to teach manual training, domestic science, and agricul¬ 
ture to the prospective rural teachers in normal training high schools; (2) 
in order to give agricultural education and rural economics proper dignity in 
the high-sehool course, colleges and universities must give due entrance credit 
therefor when properly taught in the high school; (3) the most available agen¬ 
cies for training teachers for the rural schools are the public high schools that 
are qualified to give normal training; (4) the proper agencies for training the 
directors of normal training wmrk in high schools, including the work in agri¬ 
cultural education, are the state normal schools; and (5) the greatest problem 
in agricultural education is the training of a sufficient number of teachers 
qualified to give such instruction in rural schools. 

The course in agriculture for training teachers in normal training high 
schools^ A. V. Storm (pp. S95-S9S).—^Having reached the conclusion that because 
of the inability of the normal schools to furnish an adequate supply of 
teachers for the rural schools, such teachers must be largely prepared by the 
local high schools, the author discusses the difference in organization of the 
high-school normal course in various States and the methods of agricultural 
instruction for rural teachers. 

The federated hoys^ and girls* cluh worky 0. II. Benson (pp. 898-905).— 
Leadership in country life, club work and its objects, essentials, requirements, 
and results, evidences of good club work, school extension, school credit for 
club work, point of view and team work, local organization, club policies, school 
and home gardens, the need of club leaders, the importance of follow-up work, 
and the club and the consumer, are considered. 

What rCGognition should he given vacation and other out-of-sehool woricy 
J. W. Crabtree (pp. 905-907),—^The author gives brief statements of the 
results of school credit for vacation and other out-of-school work and of the 
reasons justifying such credit He also describes some of the work for which 
credit has been given at the State Normal School, Hiver Falls, Wis,, including 
a course of self-boarding, requiring 3 hours each semester In the home eco¬ 
nomies department, and from 3 to 5 hours’ credit on farm practice to boys 
who spend the vacation at work on the farm, in the' dairy, creamery, canning 
factory, etc. 

The use of land in teaching agriculture in secondary schools, E. Mebeitt 
(U, B. Dept Agr, BuL 21S {1916), pp, 12), —This bulletin is based on ques¬ 
tionnaires sent out on the use of land in the teaching of agriculture in the 
secondary schools, including the advantages and disadvantages and management 
of the school farm. The data have been previously noted from another source 
(B. B. R., 31, p. 799). 

; Suggestions and requirements for teaching of agriculture, manual train¬ 
ing, cooking, and sewing in state graded schools, C. Oaey (Madison, Wis,: 
mate Dept, Puh, Imtr,, pp. 48, figs, id).—This bulletin contains outlines of 
work in agriculture, manual training, cooking, and sewing, together with lists 
of the equipment, reference books, etc., necessary to meet the requix’ements of 
the legislature act of 1013 providing $100 additional state aid for instruction In 
these subjects in state graded schools in Wisconsin. 

Agricultural .course for rural high schools (In A. Manual Containing 
Courses of Btudy For the Migh Bohools of West Virginia, Charleston, W, Va,: 
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Dept. Free School% .lOlB, pp. ^0-70). — ^TMs is a suggested oxitliiie of a 4-year 
c'lairso Ill agri<*iiltnrc\ followed by a more detailed outline of tlie subject matter 
for eacli seini^stor. 

Corn and its uses (OMaago: Amerioan ManufaciuPers^ AsMc/mtimi of 'ProiP 
from (Jorn^ pp, 12).—‘These five lessons on the use of corn and its prodiiets 
liave liecui preiisired for tlio use of colleges and domestic science, normal, and’ 
lilgii schools. 

AgTicultiiral competition for "boys and girls in Hew Toi'k State, E. Bf. 
Tottlm {(JorncU Countryman, IB (7.074)» 2 , pp, J.09'-1J.5, figs, 4). —^^iTie author 

dismisses the xireparaiiou for boys^ and girls’ agricultural competitions, kinds of 
contests, follow-ufi work, and the exhibit and school fair as valuable in the 
development of eoimtry life teaching. Effort is being made in New York to 
liavo the opportunity for better country living opened to all school children as 
a pnt't of the daily work of the school rather than through isolated clubs.” A 
year ago over 50 of the 207 district superintendents conducted agricultural 
competitions of some kind, and this year at least half have taken leadership in 
the movement. 

How to organize a clnh and keep up interest, T. J. Newbtll {State CoL 
Wash, Dept, Boot. Bui, 8 {1914), pp, IS). —^This bulletin discusses the objects to 
be sought, and offers suggestions for the organization of a club, keeping ux> 
interest, prizes, and club meetings. A list of helpful publications is included. 

MISCELIAHEOTIS. 

Twenty-sixth Annual Report of Georgia Station, 1913 {Georgia Sta, Rpt 
1918, pp, S09-819). —This contains the organization list, reports by the‘president 
of the board of directors and the director of the station on its work during the 
year, and a financial statement for the fiscal year ended June 30, 1913. 

Twenty-seventh Annual Report of Georgia Station, 1914 {Georgia Sta, 
Ept, 1914, PP- 25.9-272).—Data corresponding to the above are presented for 
the fiscal year ended June 30, 1914. 

Twenty-fifth Annual Report of Horth Dakota Station, 1914 {North Dakota 
Station Rpt, 1914, pts. 1, pp, 21; 2, pp, 4 ^)-—Enrt 1 of this rei'iort couialns 
the organization list, a report of the director, and a financial statement for the 
fiscal year emded June 30, 1914. The portion of the report on the pure seed law 
is abstracted on page 138 in this Issue. 

Part 2 comprises the report of the food commissioner on food, drugs, and 
sanitation, and is abstracted on page 104. 

Java and the Philippines, E* B. Copfxand (Philippine Agr, and Forester, 
4 (7975), No. 7, pp, 1-28 ).—-An accotmt of the organization of govenvmeTital 
aid to agriculture in Java, based largely on the author’s ■personal observations, 
and discussed with si>ecial reference to conditions in the Philippines. 
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Maryland College and Station.—^William Stanley has been elected a stockholder 
member of the board of trustees, vice George Calvert resigned. Reuben Brig¬ 
ham, in charge of publications and publicity for the past two years, has been 
appointed assistant state leader in charge of boys’ club -work, fvenneth Cole 
has succeeded W. E. Hanger as assistant in agronomy in the station. 

Minnesota ¥niversity and Station.—Most of the state appropriations have been 
considerably reduced for the ensuing bienninm, the total for the university 
being about $1,100,000 less than for the x>resent biennium. The redactions are 
largely in the appropriations for new buildings and extension work. There is 
also some reduction in station maintenance which will require the elimination 
of projects on tobacco, weed eradication, and agricultural engineering. The 
maintenance appropriations for the substations, howevei*, were increased; at 
Crookston from $39,900 to $45,400, at Morris from $25,000 to $34,500, at Grand 
Rapids from $7,000 to $10,000, at Dulnth from $6,100 to $7,600, at Waseca from 
$3,900 to $4,400, and at the fruit breeding farm at Ziimbra, from $2,000 to 
$4,000. 

An addition to the home economics building -was authorized at a cost of 
$45,300, as well as $30,000 for repairs in the heating plant and $8,750 for other 
improvements, including the remodeling of the old home economics building for 
soils work. A farm engineering building and a dormitory at Morris, to cost 
$45,000 and $15,000 respectively, are provided and $2,500 for the purchase of 
additional land. Farm cottages are authorized at Crookston, Morris, and 
JSuinbra* There is $15,000 for county agent wmrk and $30,000 for the hog 
cholera campaign, of which $10,000 is for altei'ations in the plant. The total 
for agricultural work is about $1,341,050, with $213,814 ad<litional from fed¬ 
eral funds. 

Recent appointments include Robert C. Ashby, formerly of the Washington 
College and Station, as assistant professor of animal husbandly, .lean MacKin- 
lion as assistant i>rofessor of nutrition, and Tjucile Wheeler as assistant pro¬ 
fessor of foods and cookery. 

Missouri Fuiversity and Statiou.—The department of soils has been authorized 
to locate three additional soil experiment fields, the first on the Bindley loam 
(the rough timber land) of north central Missouri, the second on the Clarks¬ 
ville silt loam in the south central Missouri Ozarks, and the third on the 
Waverly silt loam on the lowlands of southeast Missouri. 

A summer forestry camp is being maintained on a part of the 50,000 acres 
of forest land belonging to the university. 

Until further notice the hog-cholera serum is to be sold to citizens of the 
State for immediate use at 1.2 cts. per cubic centimeter, or 1.4 cts. in case the 
field demonstrator is sent to apply the serum. Dr. J. B. Gingery has beeh 
appointed superintendent of the hog-cholera serum laboratory and will have 
charge of the manufacture and distribution of the serum. 

Other appointments include E. H. Rucker and Percy Werner, both 1915 
graduates of' the university, as assistants, the former in poultry husbandry, 
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vice C. A. Webster, rc^sigiKHl, and tlie Uittei* in dairy luisbaiidrj^ P. Ij. Diiley, 
wbo rcceivcHl tlie irtast:er''w degree tliia year, lias been appointed l*e^sc?urell as¬ 
sistant in soils. 

Montana College and Station,—Eecoat appointments cfl’ectlvc June 15 Ineliide 
IX Cl Wood, a 1915 graduate of tlie University of Missouri, as assistant pro- 
ibssor of farm management and E. S. Jones as assistant In ciiemlsiry. 

Hebraska University,— E. G. Jensen, iustriic1;or in dairy liusbandry, resigned 
July 1 to take ni) eommereial dairy work in Soiitli Dakota. 

Cornell University and Station.-—The legislature bas granted increases to tlie 
eoliege of a,grienlture aggregating $119,557, of wMch $00,557 is for maintenance, 
$:15,0()0 to complete the beating plant, $8,000 for tbe summer scbooi, and 
$10,000 for Improvements and miscellaneous jmrposes. This increase will per¬ 
mit of one additional professor, three assistant professors, three instructors, 
and sixteen, assistants on the general staff and one assistant on the extension 
staff. 

The new soils building has been named Caldwell Hail in honor of the late 
Prof, (x, C, Caldwell, professor of agricultural chemistry and chemist for many 
years. A series of additions to the greenhouses is imder construction as well 
as a tool shed and new pig and sheep barns to cost about $15,000. Plans are 
being drawn for the new plant industry building and preliminary plans for a 
hall of zoology and a rural community service building. 

A plan has been ratified for the exchange for one or two terms of instructors 
with others of equal grade and in similar departments at the University of 
■Wisconsin. One of the objects sought is the furnishing to these.men of an oppor¬ 
tunity to obtain a wider viewpoint through association with men and methods 
of another institution. 

Instruction is to be offered in bee keeping. Dr. A. A. Allen, an instructor in 
the arts college, has been appointed assistant professor of ornithology in the 
college of agriculture, mainly for new courses in economic ornithology. 

A. E. Mann has been granted a year’s leave of absence for graduate work In 
the University of Chicago in rural sociology and related lines, lie will be sue- 
ceecltki as registrar and secretary by Oornolius Bctien, professor of biology 
and registrar at Lake Forest College. I.ieave of absence for a half year was 
granted to Profs. J. E. Rice and W. A. stocking. 

ITortli Dakota College and Station.—E. F. Ladd has been given the degree of 
by the "University of Maine. 

Pennsylvania College and Station.-—Eeeent appointaents include the follpwliig 
1915 graduates of the college as assistants: Paul S. Raker in agroixomy, be¬ 
ginning June 1, and B. B. Hitchner in bacteriology and hi A. Slegler and It. 8. 
Spray In botany, all beginning September 1. W. G. Edwaids, who receivcsd the 
degree of master of science in botany this year, has been appointed instructor 
In botany and forestry beginning July 1, L. O. Overholts, instructor in botany 
beginning August 1, and A Leland Beam, teaching fellow in agriculture, 'be¬ 
ginning September 1. 

Tennessee tTniversity and, Station.^—^The forty-second annual meeting of the 
Bast .Tennessee Farmers’ Convention was held in the assemlxly hall on the 
station farm May 18 to 20 with an attendance of about 2,500. The convention 
was divided into five sections, namely, live stock, dairy, horticulture, home- 
makers (women), and boys’ corn clubs. 

Eecent appointments include Oscar M. Watson as instructor in horticulture 
'and horticulturist, And the 'following members of the extension staff,: Hugh 
'Davis' Tate, assistant director of agricultural extension; DeWitt T. ,Hardin, 
district, agent for''"IAst Tennessee; James M. Dean, distiict^ agent'for. Middle 
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Tennessee;, Hubert Nicliols, district agent for West Tennessee; John C. Me Amis, 
specialist in agronomy; Robert M. Murphy, specialist in animal husbandry; 
Campbell A. Hutton, specialist in dairy husbandry; Miss Virginia' P. Moore, 
girls’ canning club agent; and Leo John Brosmer, specialist in poultry lins- 
bandry. 

Utah College and Station.—The institution recently celebrated its twenty-fifth 
anniversary with special exercises and a historical pageant. President San¬ 
born, the first president and director of the institution, was among those present 
and participated in the exercises. 

An appropriation of $55,000 for a new chemistry building, made by the 
legislature two years ago but suspended by the governor, has now been re¬ 
leased and the building is under way. An appimpriation of $6,000 for a sewage 
system and $30,000 for an addition to the power plant were approved by the 
governor, but other appropriations were vetoed, including an increase to the 
station. 

The entrance requirements for all college courses have been raised from 
14 to 16 units commencing with the present academic year. 

Charles W. Porter, who received the Ph. D. degree from the University of 
California in May, has returned as head of the college work in chemistry. 
H. ,W. Stucki has i^etired on account of ill health and has been succeeded as 
assistant agronomist by Howard Maughan and he in turn by N. I. Butt of the 
class of 1015. John Stewart retired at the end of the college year to engage in 
commercial work. 

Lewis A. Merrill, for many years agronomist, but subsequently engaged In 
commercial work, was killed June 1 in an automobile accident in Salt Lake 
City. He was a graduate of the college in 1895 and had also studied at the 
Iowa State College and the Ohio State Univei-sits^ He had been in charge 
of farmers’ institutes and agricultural extension work in Utah, giving special 
attention to dry farming, and had been jirofessor of animal husbandry in 
Brigham Young University, editor of several Utah agricultural publications, 
and prominently associated with the National Dry Farming Congress. He was 
41 years of age. 

Vermont University and Station.—^Walter H. Crockett, for many years editor 
of several Vermont papers, and for some time official reporter for the legisla¬ 
ture, has been appointed editor of university publications, inchiding those of 
the college of agriculture, the station, and the extension service. 'G. C. Cun- 
ningliam, since 1910 associate plant pathologist, has been appointed plant 
|)atl:iologist for New Brunswick and Prince Edward Island. 

Washington' College and Station.'—Br. J. W, ICalkiis, assistant veterinarian, 
hag been ai)pointed veterinarhin of the station, vice Br. S. B. Nelson, who will 
devote Ills entire time to his college duties and the secretaryship of the Cascade 
International Live Stock Association. 

Agricnlttire in the New York Constitutional Convention.—^An agricultural con¬ 
ference was held in Albany May 25 to discuss the question of securing the 
recognition of .agriculture as a broad and fundamental i>hase of the State’s 
work and tliev'Jiiclusibn'in the new constitution of a clause defining the scope 
and work of Ihe State Bepartment of Agriculture. The conference was the' 
result of a call by the State agricultural advisory board, and later broadened 
by an additional call from the commissioner of agriculture to cover practically 
_ all of the agricultural interests of the State. Among the various activities 
represented were the New York State College of Agricultitre at Cornell Uni¬ 
versity, the New York State Experiment Station, the secondary agricultural 
schools, the state departments of agriculture und education, the grange, the 
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agricultural press, various agricultural and liortieultural societies, ,,tlm dalry^ 
men’s anxl breeders’ assocuitions, and other related bodies. 

Tlie conference was addressed by President J. O. Scluinnaii, of Cornell IJnb 
versity, tuid Hon. Setli Ix)w, of the constitutional convention, and by several 
otliers. It was jK)inted out that at the iiresent time over 150 departniente^ 
boards, eominissions, and similar agencies are authorized to carry on the State’s 
business and the idea, was suggested of a plan of reoi*giiniz<at!(.>n into a, few 
great departments. The conference adopted ■resolutions advocating the estab¬ 
lishment l)y a provision in the constitution of a State I)ex)artmetit of Agri¬ 
culture, and appointed a committee of ten with Bean Galloway as chairinnn to 
consider the scope and functions of such a department. At an adjourned meet¬ 
ing of the conference, held June 21, this committee submitted a series of reso¬ 
lutions, requesting the establishment of the department of agriculture coordi¬ 
nate with the other state departments, “ the chief design and duties of which 
shall be to administer the regulatory laws relating to agriculture and agricul¬ 
tural production, marketing and distribution, lands, forests, fish, and game, and 
to instruct the people in regaial to the meaning and apifiication of such laws,” 
These resoiutions were adopted by the conference. 

Massachusetts Agricultural Bevelopmeut Committee.—^According to a note In 
'New Bnglmul Momenteail^ an agricultural development committee is being organ¬ 
ized with one member each appointed from the Massachusetts College, the 
state grange, the state boards of agriculture and edncation, and three members 
designated by them. This committee is to outline a xfian for studying and 
mapping the agricultural resources of the State and developing agriculture and 
country life in a comprehensive umy, and to recommend a form of organization 
and work for state-supported agencies necessary to this development, and for 
correloting the various organizations, both x>ublic and xnuvate, designed to 
benefit country life. It is also to index and codify all state laws on the subject. 

Agricultural Work in Cyprus,—The buildings of the depax’tment of agricuitufe 
comprise a main building containing the offices, lecture rooms for the studei|t*i 
of the agricultural school, entomological and chemical laboratories, workshops 
for students learning bee keeping and basket making, and outbuildings used 
for the experimental distillation of oils, etc. 

The dei)artment maintains .seven large and several smaller gardens through¬ 
out, the island and a model farm at Athalassa, near Nicosia, Which is giving 
increasing attention to the breeding of animals. It also directs agriciiltura.1 
experiments in different districts; gives instruction in agriculture to teachers 
during the summer vacations both in the classroojxi and by means of outdoor 
demonstrations; and in collaboration with the department' of education Ims 
established, about 50 school gardens which are under its general guidance siru! 
observation. 

A series of weekly lectures on agricultural subjects is given at the Theologi¬ 
cal College, Laruaca, and the officers of the department, When traveling In 
their districtsi^^'ilidvise farmers in regard to field and garden operations. 

The 'experimental 'garden at Nicosia is being reorganized to serve as an 
experimental garden, a model orchard for practical inStriictioh both to the 
students of the agricultural school and the public, a nursery gardfen for raising 
fruit seedlings for propagation, and a public promenade. 
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AGEICUITTIEAL CHEMISTRY—AGEOTECHNY. 

International catalogue of scieiitiRc literature, B—Cliemistry {Intcrnat. 
Cat. Bci. Lit., 10 {IMS), pp. 11 {IdU). PD- Vni-h9G6).—The tcmili 

and eleventh annual iasueFi of this catalogue (E. S. 11., 27, p. 718), which contain 
subject and author indexes for material received between October, 1010, and 
October, 1011, and October, 1911, and October, 1912, respectively. 

Fibrin, A. W. Bos worth {New York State Sta, Tech. But. 41 {1015) ^ pp. 
3-6; Jour. Biol. Chcai., 20 (1015), No 1, pp. 91-04). —While working with blood 
certain observations seemed to indicate that fibrin might possess some chemical 
properties quite similar to those of casein reported by D. L. Van Slyke and A, W. 
Bosworth (B. S. U., 29, p. 9). 

It was found that “fibrin can combine with both bases and acids to form 
definite compounds. Fibrin combines willi four equivalents of base to form a 
comppund which is neutral to phenolphthalein. Fibrin combines with bases to 
form a series of three acid salts which contain one, two, and three equivalents 
of base, fespc^ctively., All the combinations of fibrin with sodium, potassium, 
and ammonium are soluble. The calcium fibrinates containing three and four 
equivalents of ealciiiiii are soluble, the calcium fibrinates containing one and 
two equivalents of calcium being insoluble. Fibrin combined wUh one eijuiva¬ 
lent of acid Is insoluble, and combined with more than one equivalent of acid 
Is soluble. Pure lll)rin, unlike casein, is not strong enough us an acid to decom¬ 
pose calcium carbonate. The molecular weight of fibrin is about Carbon 

dioxid precipitates fibrin from a solution of calcium fibrlnate, bid: not from a 
solution of sodiiiin, potassium, or ammonium fibrinate.” 

, The nature of the free amino groups in proteins, I). I>. Tan Sr.YKu and F. J. 
Bikciiarb {Jour. Biot Chern., 16 {1014), No. 4r PP* 530-541) In all t:lie native 
proteins Investigated the amount of free amino nitrogen is e®al to on,e-half 
the lysln nitrogen, no deviation exceeding the limit of experimental error of 
the amino and lyshi determi,nations l>eing found in any case, with the poss,ible 
exception of glhidin, in which the difference is 0,7 |.)or cent. The period reqnijNMi 
for complete ^reaction of the proteins with nitrous acid (thirty mimites) is 
longer than that required by the a-amino,groups (three to four minutes), but 
corresponds to that found for lysin, with a 'lo-amino group free. The facts 
support the following conclusions: * 

“.(1) One of the two amino groups of lysin, the 'W’-groiip, exists free in the 
protein molecule. (2) This group represents, within at most a fraction of a 
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per cent of tlie protein nitrogen, tlie entire amonnt of free NHe determinable in 
tlie native proteins by tlie nitrous acid metliod. The a-amino groups, wliicli 
constitute the remaining and greater part of -the free amino nitrogen found 
after complete hydrolysis, are, in the intact j)rotein iiioleeulo, practically all 
condensed into peptid linkings. (3) With the primary albiimoses the relations 
are different. The free NHa in hetero- and protoalbiimose exceeds half the lyslii 
nitrogen, by 3 and 4.2 per cent, respectively, of tlie total protein nitrogen, indi¬ 
cating that an appreciable portion of the a-amino groups is uncovered in even 
the primary digestion products.” 

Hewer investigations on the protein metabolism of yeast and mold fmigi, 
F. Ehelich {Ztschr, Angew, Chem., ^7 ( 1914 ), llo. 8, AufsatzteU, pp. 48-52 ).— 
A detailed and critical discussion of the subject, especially in the light of the 
author’s findings. 

The constituents of the flowers of Anthemis nobilis, F. B. Bowes and H. 
Beowning, Jr. (Jour, Chem. lioc. [London], 105 (1014),No. 621, pp. 1829--1845) 
The flower heads of the comiiosite plant, A, noUHs, known as the Roman or 
English camomile, are used to a cousiderable extent as a. medicine and are 
recognized by the United States, British, and otiier national pharmacopoeias. 
The material used in this investigation was collected from plants grown in 
Belgium. 

‘‘Apart from the essential oil yielded by distillation with steam, the flowers 
have been found to contain the following definite compounds: (1) 3:4 cllhy- 
droxyeinnamic acid; (2) apigenin, CisHioOs; (3) a glueosid of apigenin, 
CailUoOiojHsO (melting point 178 to 180°), which yields a hexa-acetyl derivative, 
C33 Hs2Oic, 4H20, melting at 144 to 140°; (4) cholin, (5) i-inositol, 

OcHsCOH)®; (G) triacontane, CsoI-Igs; (7) taraxasterol, C 20 IL 7 .OH (melting 
point 217 to 219°) ; (8) a phytolsterolin (melting point 280 to 283°), consisting 
chiefly of sistosterohd-glucosid, CmIRcOg; (9) a mixture of fiitty acids, consisting 
of cerotic, stearic, palmitic, oleic, and iinoleic acids. The flowers contained, 
furthermore, a considerable quantity of sugar, which yielded d-plienylglueosa- 
zone (melting point 20S to 210°). The amount of fatty and I’osinous material, 
from which some of the above-mentioned substances wore obtained, was equiva¬ 
lent to about 7.4 per cent of the weight of flowers emj)loyed. 

“ The so-called ‘ antheinic acid ’ of previous investigators was evidently a 
very indefinite lu'odiict, while the ‘ anthesterol ’ of Klobb was doubtless a mix¬ 
ture, consisting chiefly of the compound which has been cleBignatod by the 
authors as taraxasterol. 

“The bitter taste of camomile flowers appears to be due to dark-colored, 
amorphous material, and not to any well-<lefined constituent. It was found, 
for example, that the portion of the alcoholic extract wdiich is soluble in wat(‘r 
yielded, when extracted successively with ethew and amyl alcohol, viscous prod¬ 
ucts which possessed an intensely bitter taste.” 

Investigations on oil of black sage, C. E. Biteke and 0. C. ScM/roNE {Jour. 
Inxlus. and Mnfdn. ahem., 6 (1914), Wo. 10, pp, SO4-SO6, ftf/s. 2):-—The oil of black 
sage (Emnm-a staeJiyoides), a phnit which grows abundantly in California, 
was studied, first with the idea of determining the yields of camphor and, 
eineol at slightly different seasons of the year, and secondly to determine defi¬ 
nitely the other constituents and w^hether or not any of the constituents were 
present in sufficient amounts to be commercially important. 

Analyses of the oil of black sage showed pinene 6 per cent, eineol *30, dlpen- 
tene, terpineiie, etc., 25, thiijone 8, camphor 25, and resinous materhil 5 jier cent. 
The results also give a good' indication as to the variation of the constituents 
of the oil with the season, 

also a previous note by Rabak (E. S, B., 26, p. 612). 
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Oils of tlie Conifer^,—II, TBe leaf and twig, and bark oils of wkite fir, 
A. W. ScHORGEB {Jour. Indus, and Engin. CJicm., 6 {1014), No. 10, pth 809, 810).— 
TMs continues previous work (E. S. R., 33, p. IS). 

Tbe approximate composition of tlie oils of wliite fir concolor) is 

given as follows: ^-a-pinene 12 in leaf and twig oil and 0 i>er cent in bark oil; 
l-B-pinene 42 and GO per cent; ester as bornyl acetate 6.5 and 2.5 x>or cent; free 
borneol 9.5 and 4.5 per cent; and green oil ” 3 and 5 per cent, respectively. 
Tbe leaf and twig oil fraction boiling at HO to 180° C. showed 15 per cent l•»l>heI-- 
landrene, while the bark oil fraction at the same temperature shonn^I dipentcme 
12 to 18 per cent. Piirfurol was present only in traces in the leaf and twig 
and in the bark oils, and Z-camphene was noted only in the leaf and twig oil. 
The material unaccounted for in the leaf and twig oil was 4 per cent, and in 
the bark oil 7 per cent. 

llilk—its milk sugar, conductivity, and depression of freezing' point, 
Lilias C. Jackson and A. C. II. Rotiiicea (Biochcni. Jour., 8 (1014), No. 1, pp. 
1-27 ).—In this paper the results of measurements of the electrical conduetlvily, 
percentage of milk sugar, and depression of the freezing point are reported as 
a basis for drawing cei'tain i>hysiological deductions and interpretathnis nither 
than as a means for the identification and characterization of different luilks. 

“ In milks secreted from different quarters of the cow’s udder and from the 
right and left breaKSts in women the electrical conductivity and percentage of 
milk sugar show a strict reciprocity, provided that the secretion of the milk 
samples corresponds to the same i)erlod. In this ease the milk sami)les are 
secreted against the osmotic pressure of the blood w'ith its variation over that 
period. They will all have the same osmotic pressure, and if in one sample the 
sugar is higher than in another then the electrical conductivity will be lower. 
The I’eclprocity of milk-sugar content and electrical ct>ndnctiYity is well seen 
in the milks from a x>athologicai gland which is slowly recovering aiid beeoiuiog 
normal. In a comparison of the milks of different species of animals the 
reciprocity between milk sugar and electrical eonduetivity is evident 

“ It is shown that the milk secreted under the stimulus of removal (milking 
or natural suckling) differs in character from that secreted pre\'loiisly. The 
contention is that the condition of the blood has not kept absolutely constant 
and that the reflex milk is secreted against a slightly clxJfereut blood from 
that against which the previously formed milk was secreted. 

Morning and evening samples of cows’ milk have been compared. The 
evening milk generally has the higher conductivity, but excel)!ions exist. 

The exact effect of the proteins of cows’ milk in diminishing t!ie oiec-trieul 
conductivity has been estimated, the value found being a diminution of 2.76 
per cent of the conductivity for every 1 per cent of protein in the milk, aiie 
dialysis experiments employed for determining this effect sIiowchI no dUTm'cs'Jco 
between raw fresh milk and the same boiled for one hour. Also, there wjus no 
evidence that boiling has any effect on soluble calcium salts in a state of 
ionization. 

“The effect of climatic changes upon a Holstein herd of cows ImM been 
studied. The generalization holds that hot, dry weather increases the electrical 
conductivity of the milk, whilst wet or cold w^'eathcr diininiBhes. It. The 
climatic conditions affect the cows and so indix’ectly their milk.” 

On the phosphorus content'of starch, A. W. Thomas (MocM)fK Bui, $ 
(1914), Nos. 11-12, pp. 4 OS- 4 O 6 ).— Positive, experiments confirm the conclusions 
of Ford ® and Fouard ^ that it is Impossible to free starch entirely of phosphorus. 

« Jomr. Soc. Cliem. Indus., 2a (1904), No. 8, pp. 414-421 
»Compt Eend, Acad. Sci. [Farisli 144 (190T), No. 9, pp. 501-603. 



204 


EXPERIMENT STATION EEOOEI>« 


Gravimetric estimation of nitrites, N. Busvold (Ghem,, Mff,, 38 (1914), Ao 
3, p. Binding tlie methods of Lunge, Gerliiiger, and. Fisctlier unsatisfac¬ 
tory, one based on tbe reaction of nitrous acid witli bromic acid was stiidieil, 
as follows: B'rom L4 to 1.5 gm. of silver bromate is dissolved In a, 750a'(\ 
Erleiimey^-i’ llask in 100 ce. of water and 110 cc. of twleo-norojal ac'ctlc acid 
solution is added and lioated at 80° O. until solution takes place. Tliou from a, 
dropping fiiimei provided with a burette tip, 200 cc. of nitrite soiiitioii containing 
1 gm. of sodium nitrite is allowed to flow dropwise, amid sliaking, into tbe 
flask until a faint green-colored precipitate of silver bronild is produced. After 
tiie fiiimel 1ms been rinsed out three times with -water 30 cc. of sulphuric acid, 
1:4, at 85° is added, heated until the fluid becomes clear and the precipitate 
a light yellow, filtered through a Gooch crucible, and washed with 1 liter of 
boiling water. The silver bromld is dried at 130° and weighed. 

Parallel analyses rarely differed over +0.001, which corresponds to an error 
of 0.1 per cent, whereas with the Lunge i)ermanganate method it was difficult 
to get a greater degree of accuracy than 0.3 per cent. Theoretically, above 
O.OOT gm. of silver brumitl corresponds to 1 giu. of sodium nitrite, and an 
equivalent of 0.8030 gm. of silver bromid was found, which equals 0S.5 per cent 
of sodium nitrite. The permanganate method guve 08.3 per cent 

Observations on the separation and determination of phosphoric acid as 
ammoninm-'magnesiiiin phosphate, H. Lescoextr (BuL Boc» hid, NcmL Fnirwc, 
42 (1914), pp. OS-97; al)s, in Ztuchn Anpew- CMm., 27 (1914), B, Befera- 
tente-U, p. 450). —^The first i)art of this paper deals with the separation of phos¬ 
phoric acid as ammonium magnesium iihosphate. Attention is called to Varing- 
ton’s method in which the precipitation of calcium, iron, and aluminum phos¬ 
phates with the magnesium phosphate is prevented by the addition of citric 
acid. The process as conducted by Joiilie is described. 

The second portion of the paper, which deals with the weighing of phosphoric 
acid as ammonium magnesium phosphate, emphasizes the fact that the phos- 
13hate precipitates often contain an excess of magnesium. The quantity of 
magnesium chlorid solution used in tli<3 precipitation is In direct proportion 
to the magnesium content of the precipitate. If, however, tlie precii)itate Is 
dissolved in hydrochloric acid and reprecipitated with anim<.>nia, the pure sub¬ 
stance is obtained. 

The chemical analyses of soils, A. Mitsciieklicii (Intemat AitU, JJodenk,, 
4 (1914), pp. S27-SS5). — A discussion of existing chemical methods <')f 

soil analyses. 

The continuous 'extraction methods are given' the preference, because tliey 
employ the same strength of acid throughout the entire procedure and have no 
iiiterfereiieo from salts which have previously gone into solution. Tiui aiU:l'i<.n**s 
carboiile-acM-extraction method is discussed in this connection. Before an liif'cr- 
national method is accepted it is held that we must i)e sure that it rc^sl'S on a 
plant physiological basis, and the results obtained l>y it must bear some reki- 
tion to crop yielti The author’s quantitative formulation of the law of mini- 
mum is proposed a'S a basis for such a method. It is sa.id that most of tlie 
methods in use for determining the permeability of soils by water do not give 
duplicate results. 

Contribution to the complete chemical analysis of soils, A, A. J. von ’Bio 
MONO {Iniernat, Mitt. Bodenk., 4 (1014), Na. 4-5, pp. 336-302).—^It is stated 
that extraction of soil with boiling concentrated hydroehloiflc acid for two hours, 
or with sulphuric acid, will mot serve as a measure for determining wcathored 
soil constituents (weathering complexes, weathering silicates, soil/zeolites, or 
zeolitic soil constituents). , Bandy ^graims of soil from 2' to 0.02' mm, in size 
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were apprecialjly attacked when boiling in 'concentxated hydrochloric acid 
(specific gravity 1.115) for one honr. 

Comparisons were also made of the methods usually employed for dissolving 
soil constituents, including the Hilgard oilicial, boiling for one hour with hydro¬ 
chloric acid (specific gravity 1.115), and the Kussian, with 10 per cent hydro¬ 
chloric acid (Gedroits) methods. The greatest solubility of soil constituents 
was obtained with Hxlgard’s method ,aiid the least by the Kiissian method. The 
Hilgard method not only showed the highest potassium oxid, aluminum oxid, 
and silicic oxid content, but also the largest amount of niagnesitim oxid, ferric 
oxid, and sulphuric acid. The official method wms in some respects second 
to liilgaixTs method. Blotite, chlorite, caleite, apatite, coriindolite, magnetite, and 
augite when boiled with hydrochloric acid (1.115 specific gravity) for one hour 
were dissolved, but not microcline, orthoclase, ifiagioclase, rnuscovdte, tourmaline, 
amphibole, epidote, hypersthene, staurolite, cyanite, rutile, isircon, ilmenite, and 
granatite. Treatment with a 10 per cent solution of hydrochloric acid for 10 
hours in the water bath dissolved all the minerals soluble in hydrochloric acid 
of a specific gravity of 1.115, and had also some effect on microcline. Treatment 
with hydrochloric acid of a specific gravity of 1.115 for 10 hours dissolved all 
minerals soluble In the same strength of hydrochloric acid in the one-hour 
period of boiling and had .some efi;ecf on microcline, plagioclase, muscovite, and 
amphibole. By treating with hydrochloric acid of a specific gravity of 1.115 
according to Hiigard’s method for 120 hours in the water bath orthoclase, 
plagioclase, and the substances soluble in the same strength of hydrochloric 
acid by boiling for one hour were dissolved, and microcline, inuscovlte, and 
amphibole were affecU‘ii. By the 10-hoiu* treatment and the 120-hoiir treat¬ 
ment granatite was increased, and by the 120-hoiir treatment with hydrochloric 
acid staurolite was increased. Crude clay removed from a soil by means of a 
centrifuge when, subjected to hydrochloric acid (specific gravity 1.115) for 1 
and 120 hours, respectively, showed that the greatest solution of the xrionoxids 
took place by the 120-houi‘ exposure. An anomaly was noted in the case of 
soluble silicic add, however, because less was found after the 120-hoiir expiosure 
than after the 1-hoiir treatment 

The characterization of soils on the basis of the chemical analysis is discussed. 

Report on the work of the International Commission for chemical soil 
analysis, A. A. J. von vSigmond (Iniemat. Mitt, Bodenh,^ 4 (1914), ISJo. ^-5, pp, 
271-279). —^A, compilation of the most important determinations to bo made for 
Judging soils. The relvreuces to the literature are given. 

The fundamental qnestioirs in preparing soil solutions fox’ chemical analy¬ 
sis, A. A. J. VON ’SiciJitoNi) (InternaL Mitt. Bodenk., 4 (1914), Mo 4-9, pp. 279- 
29(i). —For i)ur|>oscs of completeness these data on methods were submitted with 
the above rei^ort 

Contribution to methods of soil analyses, E. Albekt and 0. Boos (Intcrnat 
Mitt, Boden'k., 4 U-914), Mo. 2-$, pp. 181-19S). — A. report on attempts to simplify 
existing methods for hum os, moisture, and specific gravity of soil. 

It was found that tht‘ Ivnop method for hiimiiKS does not show a sharp end 
point and the glass parts of the apparatus are often attacked and must be 
freQuentiy x*eplaced. If the sample of soil is rubbed up gently in a porcelain 
mortar the method wall yield veiy satisfactory results. The amount of carbon 
dioxid produced multiplied by 0.4T1 equals the humus content of the soil. The 
Walmscha If e suggestion to keep soil in contact with sulphuric acid before the 
regular oxidation xu’oeess Is deemed^a disadvantage rather than an advantage. 

Figures obtained by the elementary analysis method according to Dennstedt ® 
were generally higher than those given by the Ivnop' method. Only in the case 

® *inleitting mi* verelnfachten ElemcntaraJialyse, Hamburg, 1906, 2* e6., pp, 99, figs. 20. 
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of lime soils were the results comparable. Evidently it is advisable to deter¬ 
mine the calciiiiii content of each soil before making a liininis detenuiiiatlon 
by this method. The interference of carbonate may be obviated by evaporating 
the soil with an aqueons solution of snlphnrous acid. The advantages of tlie 
Deiiiistedt method are said to Ho in the fact that the resiiUs are more tieeuratc 
and one can determine at the same lime the loss in weight of a, soli by inciner¬ 
ation. 

Physically bound water of the soil was determined by four metliods, viz., in 
the toluol drying oven at 105° C. (for Z, 0, 0, and 1.2 hours), in a Yucnuni di^sU> 
cator over phosphorus peuioxid according to IHitscherlieh, at 105° 0. in tlie air 
bath to constant weight, and by the Schwalbe distillation method.'^’ It is cou- 
ciiidfxl that for sandy soils drying in the Jiir bath to constant weigiit between 
105 and 100° G. will yield satisfactory results. In loam clay and moor soils 
the method of Mitscherlieh or the disUllatlou method of Schwalbe 'will serve 
best. As the latter method is exact enough for ordinary }>nrj[,>oses, In view of 
the simplicity a.iid speed with which It may bo conducted, it is gh'eii preference 
over the Mitseherlich procedure. 

Ifor determining the specilic gravity the voii Wrochiuji^ modlH('atio!i of the 
Erdmenger and Mann method was found preferable to the jiycuometer willi 
water, and the pycnometer with oil of turx)entiiie. In this metlu>d 20 gni. of 
the powdered substance in an absolutely air dry condition is placcHl in a, 50 ee. 
flask containing 25 cc. of pure oil of turpentine run in from a 5(3 cc. burettes. 
The mixture is then rotated several times lo remove air from tim soil pores 
and the flask is filled to the 50 ce. mark. The number of cubic ceutlmetors 
of turpentine remaining in the burette divided by tlie weight of the soil em¬ 
ployed equals the specific gravity of the soil. 

A new test for soil acidity, E. Trtjog (^Vise()}mn BKt. But. (/,9/5), pp, Jo\ 
pL If figs* 4)*—A popular description of the test previously noted (E. 8. lb, 22, 
p. 610) with simiile directions for making it. In order that the test may be 
carried out on the farm or field a compact form of apiuiratiis has iKieu (hnised 
which is illustrated. *‘The apparatus with accessories fits snugly into a, small 
carrying case 5-J by 71 by 0 in.” 

The availability of nitrogen in kelp, J. A, Cui.raoN {Juur, u/nJ IBipln. 

Chem., 0 (J91/i)f Wo. 7, pp. 581, 582 ).—In view of the widespread hilcrest In kelp 
as a source of Ame,riean potash some information as to t.Ue value and nature ol! 
the nitrogenous substances present in this plant is reporte<l. Tiie mei'liodM ustHl 
were the ofllcia,! alka,iiue permaugaiuite nielimd (E. H. 11., 2J1, p. 0) and some 
modifications of it. The neiitnil 'p&rmunganate metluHl noted !)y 
(E. -S. li., 23, p: 706) could not be used on account of a. bulky rcHldue and the 
lesistance to filtration. 

The official alkaline permanganate method, in its present .form, was nol: suited 
for kelp, but'by using increased amounts of potassium permanganate a, bigiier 
availability was obtained. If an adequate amount of x>otassU:im periiia,uganate is 
used to oxidize all the organic matter present, all, or nearly all, of tb.e nitrogeji 
is found available. 

The chemical examination of water, sewage, foods, and other substances, 
J. E. PuEVis^and T. N, Honosoi^ (Oamhridgs, Mass.: Harvard Unimrsitg Frem, 
1914, pp. W).—This is intended as a text-book for the use of students of pu!,)lic 
health, health officers, and food chemists. Chemical analysis of water, sewage, 

®Ztschr. Agnew. Chem., 21 (1908), Nos. 9, pp. 400-402, fig. 1; 45, pp, 2311, 2312. 

K. MaterialprUfungsamt Gross-Lichterfelfie W^est, 22 (1904), No. 5, pp. 217-220, 

; figs. S. 
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and sewage effluents is considered in tlae first chapter, but the bulk of the text 
deals with the chemical examination of miscellaneous food products. Selected 
analytical methods which have been employed by the authors in their labora¬ 
tory are described, and information is given regarding the natural properties of 
foods, the detection of poisonous metals, and preservatives in foods. Chapters 
are also devoted to gas and urine analysis. 

The determination of carbon by the wet methods F. H. Thies {€hem. 

38 (1914), No. 11, pp. 115, 116, figs. 2). —^An improvement of the autlior^s method 
which allows the estimation of halogen and nitrogen at the same time with the 
carbon. The products of oxidation obtained with potassium diehromate sul¬ 
phuric acid mixture are passed over heated lime to absorb the halogen and part 
of the carbon dioxid and then through a w^eighed soda lime tube to absorb the 
remaining carbon dioxid. If iodin is present silver nitrate is added to the 
oxidation flask to retain the iodin as silver iodicl. In this ease bromin and 
chlorin are not retained. 

Triketohydrindene hydrate: A method for the quantitative estimation of 
the HH 2 .COOH group, B. Herzfeli) {Biochem. Ztschr., 59 (1914), No. S-4, PP- 
249-259 ).—The method consists of evaporating the substance under examina¬ 
tion with triketohydrindene hydrate or ninhydrin (E. S. E., 2G, p. 804) and 
taking up the residue with alcohol. The extinction coefficient of the solution 
is measured by the spectrophotometer. The method has been applied to the 
dialyzate obtained in the Abderhalden method for diagnosing pregnancy (B. S. 
R., 31, pp. 278, 270). 

The determination of invert sugar in the presence of saccharose, B. Sail- 
LAEiD (Jour. Fabric. Suer., 55 (1914), No. 3, p. 1; ahs. in Cliem. Ztg., 38 (1914), 
No. 4i? Report., p. 105). —In the presence of sucrose, as Possoz has long since 
shown, only solutions containing a small amount of free alkali or none at all 
should be used in making the determination. It Is claimed that Bertrand’s 
method does not yield reliable results in the presence of sucrose. 

Modification of ClergeBs method for the estimation of sugar in molasses, 
V. STAWfiK (Ztschr. Zuckerindus. Bohmen, 38 (1914), No. 9, pp. 4^9-440, fig. 1; 
al)S. in Jour. ahem. Bog. [LondonJ, 106 (1914), No. 621, II, pp. 5S6, dS7),—-In 
the process described the molasses is decolorized, clarified with bromin, and 
polarized in the presence of definite quantities of citric acid and potassium 
chlorid. The bromin has no effect upon sucrose and invert sugar. 

Two citrate solutions are emi:>loyed, and are prepared by mixing 380 gm* of 
pota»ssiiim liydroxld with 250 cc. of water. When about three-fourths of the 
hydroxid has dissolved, the solution is decanted and 400 gm. of citric acid mixed 
with 200 cc. of water added to it. The remaining hydroxid is then dissolved 
in water and added to the citrate solution until tlie bitter is feebly alkaline to 
phenolphthaiein; the solution is now cooled and diluted to 1 liter (neutral 
citrate solution). Five hundred cc. of this solution is then mixed with 250 cc. 
of hydrochloric acid (sx^edfic gravity 1.188), and diluted to 1 liter (acid citrate 
solution). A double-normal quantity of the molasses is dissolved In water and 
diluted to 200 cc. Fifty cc. of this solution is, transferred to a 100-ec. fiask» 
20' cc. of the acid citrate solution is added, and the mixture is diluted to 100 cc. 
with saturated bromin water; after filtration, the solution is polarized in a 
2(X)-mm. tube. ,A second quantity of 50 cc. of the molasses solution is now 
treated with 10 cc. of'hydrochloric acid (1:1), inverted, cooled to 20®, 10 cc. of 
neutral citrate solution is added, and the solution is diluted to 100 cc. with 
bromin water. The reading is taken after the lapse of 20 minutes. ' An 
inversion-constant of 132.0 is employed in calculating the quantities of 'sucrose 
and invert sugar from the readings obtained at 20,®.” 

3451®—No. 3-15--^2 
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Maple sap iii-odiicts and tlie Canadian standards, J. W, Snfxl (Jour. Bog. 
Ghenr Indus., (1914), No. 10, pp. 501-515, jfigs. 2). — ^Thls cliseuases llie liisttn-y 
of tlie maple sugar iiulustry (brieily), nietluxls of maniifat'tnro, adultoratloii of 
maple sirup, composition of maple sugar sand, history of slandarils of niaple 
I'lrodiicts and the staiiclards at present adhered to, methods of analysis, existing 
standards, value of the conductivity test for examining maple products (K. It, 
31, p. 610), a scheme of rapid analysis (K. S. II., 31. ]>. 6.11), maple sugar mak- 
,iiig as an agrieiiltiiral industry, analytical values of pure niaple sirui), Canadia,ii 
census returns on ma,ple sap x>roduets in 1010, and a, eoinpiirisen of maple with 
other fann products in the Provi.uce of Quebec for IMl. 

detection of added ■water in milk by a simplified xiiolectilar concentration 
constant, L. Mathieu and L. F-Erru (Ann. Falsif., 1 (1014), No. 63, pp. 12-21; 
ahs. in Jour. Boc. Gheni. Futus., 38 (1014)y No. 4^ P* 214 ).—'*‘The sliuplillod 
iiioleeular concentration constant denotes the sum of the weight of crystallized 
lactose and of the sodium chlorid expressed ns the isotonic equivab3,i.it of lactose. 
For instance, a milk containing 54.5 gm. of lactose and 1.4 gm, of sodluin chlorid 
per liter would give a constant of 54.54-(1.4X11.9)71.2, since 1 gm. of sodium 
chloric! is the isotonic etiuivalent of 11.0 gm. of lactose. Tln^ constant must be 
coiTected for the volume of the fat and casein; the volume of the ealciniu jihos- 
phate may be neglected. This correction, taking extreme cases, varies from 
1.03 to 1.1 and in tlie majority of milks it is 1.07; that is to say, the constant 
found as above must he multiplied by 1.07 to give the true value. With most 
milks the value of the constant lies between 74 and 79 and will fall below 73 
when the milk contains from 5 to S per cent of added water,” 

Uniform acidity degree for the testing of milk, W. Morkes (Milahw, ZtCnM.^ 
43 (1014), No. 9, pp. 229-233) .—A criticism of existing standards and methods 
for the acidity of milk. The A. Marshall modification of the Domic method 
which consists of using 9 cc. of milk and titrating with 1 detiinormal sodium 
hydroxid solution is recommended. By this procedure a direct result is given. 

Estimation of the fat content according to Kooper and total solids deter¬ 
mination according to Mai and Itheinberger in cheese, Kcosis (MiJvhw. 
ZentU., 43 (1014), No. 0, pp. 225-229). — Tu a comparative} study of the Kooper 
(E. S. Ik, 30, p. 207), the Wendler neu-sal (E. S, E., 30, ]). 208), and the 
Bondzynski and Eatzlaff (E. S, K., 16, p. 440) procedures for detenvihuug fut 
in cheese of various kinds, the highest results were obtained by the lasDnanuHl 
method, followed by the Kooper method. The results by the W<}ruller neinsal 
were most unfavorable, 

A study of methods for total solidB included those of JMa! and Ilhr*lubcrger 
and the sea-sand method (drying the cheese in sen sand to constant wtdgld: 
without preliminary drying). In the Mai and Rhclnl)erger method tlirwv 
quarters of an hour of distillation did not always give the cjorrcet result. The 
temperature at which distillation is done is of greet moment and slaudd not 
exceed 200® 0., as otherwise it yields low results. It is further necessary, in 
order to get results comparable with those given by the sea-sand method, to 
allow the petroleum layers to become thoroughly clear, 

A new method for the determination of zinc in treated wood, M. H. Bed- 
FORD and R. PpaNkSTIku (Jour. Indus, and Bngin. Chem., 6 (1914), No. JO, p. 67/, 
figs. 2). —The various methods proposed for determining zinc in wood treatinl 
with zinc chlorid are based upon the niaiiner in which the organic inait:er is 
destroyed. In the case of hardwoods, particularly red oak, it was found tlmt 
certain organic compounds were not destroyed by, some of the ordinary pro¬ 
cesses. A modification of the methods in use was tlierefore atteinptixl, th (3 
present investigation being carried out entirely with red oak. 
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The details of tlie procedure adopted are as follows: Three gm. of red oak 
sawdust, previously dried at HO® C., is treated with 1 cc. of zinc ehloricl 
solution equivalent to 0.035 gin. of metallic zinc and dried at 110°. The saw¬ 
dust is then mixed with 35 gin. of sodium peroxid and tired in the boinh. After 
the explosion the bomh is cooled in water, and distilled water added through 
the plug. The contents are dissolved by healing on a waiter bath. The solution 
is then transferred to a beaker, acidified wdth concentrated hydrochloric acid, 
and boiled for a feiv minutes. Tw’o gm. of citric acid, 10 cc*. concentrated nitric 
acid, and 5 cc. of 8 per cent ferric chlorid solution are added. The solution 
is thou made alkaline and 2 cc. excess of concentrated ammonium hydroxid is 
added. After dilution to 400 cc., the solution is titrated at 80° with potassium 
ferrocyanid. An outside indicator of equal parts of glacial acetic acid and 
glycerin is used. 

“ The p)otassiiini ferrocyanid solution is made by dissolving 5 gm. of the salt 
ill 1 liter of water and is standardized against the zinc chlorid solution under 
the same conditions as exist in the charge. A blank is also run on 3 gm. of the 
untreated wood and subtracted from each determination. It is necessary to 
keep the conditions the same throughout the titration. An excess of ammonia 
is necessary to keep the solution from turning blue, but a large excess prolongs 
the end point. The time required for a determination is about 25 minutes. The 
accuracy of this method is shown by a set of six consecutive determinations.” 

Axiple simp and concentrated cider: hTew products for utilizing surplus 
and cull apples, H. C. Gore (U, Dept, Af/r. Yearbook JOlJf, pp, ^27-^244^ 
figs. ^2 ).—The first part of this paper gives directions for preparing apple sirup, 
from cull and other apples too small for retail sale, for home use on the farm 
and on a commercial scale. Essentially the process consists in treating the 
expressed apple juice ivith milk or carbonate of lime (the latter is preferred 
for sirup making in the home) for the purpose of removing malic acid, and after 
clarification condensing to the proper concentration. In the coiiimercial manu¬ 
facture of sirup, especially as a by-product of a steam cider mill, the juice after 
neutralizing is treated wdth finely bolted infusorial earth (17,5 lbs. to 100 gals, 
of neutralized juice) and filtered through a filter press. The filtered juice 
is then evaporated to the pi’oiier consistency. 

The cost of making simp on a commercial scale as nearly as can be deter¬ 
mined is probably slightly greater than making sirup from cone or sorghum. 
The cost of sirup exclusive of investment and depreciation charges, and of 
fuel and labor, wliicdi vary in different localities, is about 45 cts. per gallon. 
The mahite of lime may eventually be sold to chemical firms preparing malic 
acid. 

Some recipes for cooking and candy making developed in the Office of Nutri¬ 
tion Investigations are included. 

The second i'>art of the paper deals willi the concentration of sweet cider by 
freezing as a fall activity for ice and cold-storage plants in ariple sections. In 
esqieriments on a commercial scale in concentx-atiiig apple juice by aiirUleial 
freezing during the apple-bearing seasons of 1013 and 1014, in connection with 
a cider mill located near a commercial ice-making plant in tiie apple-growing 
regions of Oregon, it ivas found that 5 gal. of apple juice could, be reilneed to 
X gal. of sirupy cider concentrate. It wtis found that while the concentrated 
cider would not keep indefinitely under household conditions, its larger per¬ 
centage of sugars and acids kept it from fermenting as quickly as, ordinary 
cider. When kept cool, as in a hoiiseliold refrigerator, concentrated cider, it 
was found, wouhl not spoil for many \vceks. When kei'it at or below 32°' F. in 
cold storage it was found that concentrated cider could be kept from one season 
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to ttie next and tlnis make fresli cider available simply diluting tbe sirup 
witli water] as a beverage during tbe summer months.” 

“Tlje method calls for but slight additions to tlie ordinary equipment of an 
ice-malviiig or cold-storage plant. A brief description of tbe manufacture of 
this concentrated cider on a commercial scale and tbe macbinery necessary is 
given. Tbe estimate of tbe cost i>er gallon for tbe preparation of cider con¬ 
centrated by freezing—that is, for raw material, freezing, labor, filtering, power, 
interest, depreciation, superintendence, and other charges—is about 50 cts. per 
gallon. 

Metliods followed in tbe commercial canning of foods, A. W. Bitting ( U, 
Dept, Agr, Bui. 196 {1915), pp. 79, pis, 9).—^A revision of the Bureau of Ciiem- 
istiT Bulletin 151 noted x>revioiisly (E. S. R., 27, p. 313), incorporating a sum¬ 
mary of results of experiments carried out, esxjecially in the experimental 
laboratory established at San Francisco in 1012, during the seasons of 1912 
and 1013. The general plan of the experimental work in canning involved tli^ 
use of underripe, prime ripe, overripe, and spoiled fruits of all the varieties 
canned, to determine the appearance and effect upon the finished product 
. , . The object throughout all the experiments has been to duplicate factory 
operations and not to attempt to make mathematical standards.” Certain 
phases of the manufacturing processes have been enlarged upon. 

Microscopical studies on cotton, A. Herzog (Chem. Ztg., 58 (1914), j^os. 

115. pp. 1089-1091, figs. S; 116-117, pp. 1097-1100, figs. 6). —The first portion of 
this work deals exclusively with the dead or unripe cotton fiber. This type 
of fiber is thin-walled and when woven into cloth has a tendency to show up as 
knots. Pait 2 of the work considers the beard fiber of cotton, and part 3 dis¬ 
cusses the determination of the mercerizing capacity of cotton fibers with the 
microscope. 

METE0E0I06X 

Popular misconceptions concerning the weather, A. H. Palmer (Pop. Be4. 
Mo., 86 {1915), A'o. 2. pp. 128-141). —^The author points out, among other things, 
that, contrary to popular belief, the weather is not influenced by phases of the 
moon or the position of the planets; there is no connection between weather and 
earthquakes or magnetic disturbances; forests have much less influence on 
weather than has been supposed; the climate is not changing; there is no 
known relation between the weather of one day, season, nr and that of the 
following day, season, or year; while storms follow pretty well-defined tracks, 
they have no one starting point; there is no such thing as Indian summer as 
popularly understood; animals have no previous knowledge of weather 
changes; concussions do not cause precipitation; cold waves are not generally 
produced from the descent of cold air from above, but are “caused primarily by 
the horizontal transportation of huge masses of cold air from the cold con¬ 
tinental interior, and are heightened by the increased radiation from the ground 
through clear, dry air thus brought in; ” night air is not essentially different 
from day air; the importance of ozone in the air Is popularly overestimated; 
the so-called equinoctial storm is a fiction; thunderstorms do not follo-w valleys; 
and lightning may strike many times in the same place. 

Emphasis is laid upon the fact that too much importance is generally at¬ 
tached to mean and not enough to extreme conditions of the weather. Atten¬ 
tion is called to the fact that there is rather widesi)read misconception as to 
the sources of rainfall and hail. 

Story of the thermometer and its uses in agriculture, A, H. Thiessen ( U. &. 

■ D-ept Agr. Ymmolc 1914, Pp. 157-166, figs. 4)^—This article discusses, the his- 
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tory and construction of tlie tliermometer and explains its use in candy making 
and cooking, in tlie dairy, in tlie incubator, and in orcbards, as well as occa¬ 
sional uses, such as in the detection of fever in farm animals. 

The variation with meteorological conditions of the anioniit of radium 
emanation in the atmosphere, in the soil gas, and in the air exhaled from 
the surface of the ground at Manila, J. B. WiiiGHr and O. F. Smith {Fhys. 
Rev.f 2. ser., $ (1915), 2V’o. d, pp* 4^0~482, fig. 1 ).—In continuation of observa¬ 
tions previously reported (B. S. B., 31, p. 511), an attempt was made to deter¬ 
mine definitely to what extent the amount of radium emanation in the air is 
dependent on weather conditions. The methods used were substantially the 
same as those employed in the previous observations. 

As a result of observations extending over about 13 months, the variation 
of the radium-emanation content of the atmosphere was found to follow quite 
closely the variations in rainfall and wind movement. The ratio of the maxi- 
jfiiim to the minimum for the year was found to be appproximately as 10:1. 
The mean of the monthly means gives for the radium equivalent of the emana¬ 
tion per cubic meter of air a value of 71X10"^ gm. The month of January 
shows the highest monthly mean for the radium-emanation content, the mini¬ 
mum value for the rainfall, and a low value for the total wind movement. 
The month of July gives the lowest monthly mean for the emanation content, the 
maximum value for the rainfall, and the highest total wind movement. Every 
other month of the year shows a very similar relation. No direct connection 
has been discovered between the emanation content and atmospheric pressure 
or humidity. The eftect of the direction of the wind seems at best very 
indefinite.” 

The emanation content was considerably greater during the night than during 
the day. “ Observations for the interval from 11 p. m. to 5 a. m. gave a mean 
value 3.31 times greater than the mean value for the interval from 11 a. m. to 
5 p. m. This variation has been found to he closely related to the variation in 
the total wind movement during the period, a high value of the wind move¬ 
ment corresi3onding to a low %mlue of the emanation content. 

‘*The rate at which radium emanation is exhaled from the surface of the 
ground shows a decided decrease after periods of heavy rain. This decrease/ 
has been found in some cases to be almost 60 per cent of the rate of exhalatio/i 
for fair weather.” / 

The radium-emanation content of soil gas was determined at cleiDths 
70, and 120 cm., respectively. The* variation in the radioactivity of ti^ gas 
collected at a dei)th of 30 cm. was found to follow closely the variation in the 
emanation exhaled from the surface of the soil, a decrease in the exhalation 
resulting in a corresponding increase in the emanation content of th^ soil gas. 
Soil gas collected at depths of 70 and 120 cm. showed only slight variations with 
the weather conditions, The average,,, value of the emanation contfent for the'' 
gas collected from the 120-em, pii)e was found to be a 304.5X10*^ gin. per liter, 
or over 4,000 times the mean value for atmosj^herlc air. The meah value for 
the 30-ein. pipe was only about one-seventh that for the 120-cm. pipe,’*^ 

[Meteorological observations], B. O’Goxnob kt al. (Ann. Bpt. B^ept. Agr. 
Trinidad and Tohago, 191S--14, pp- SJf, 61-67). —^Tables show the rainfail.during.-^^ 
the year ended March 31, 1914, at Biver Estate, from 1862 to 1913, inclusive, 
at the Boyal Botanic Gardens, and for the calendar year 1913 at other places 
in Trinidad and Tobago, as' well as various meteorologieal bbservations during 
1913 and preceding years at the St. Olair Experiment 'Station, Trinidad. 

Weather conditions (Union. So. Africa Dept* Agr. Bpt* MM-14f pp* 287- 
“The general weather conditions ,ta the Union of South Africa during the _ 
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year ended Mareli 31,1914, are described and tables showing rainfall at yarions 
places in the country are given. It is stated that during the period named “ the 
weather over the Union as a whole was characterized by practically the same 
features as during the preceding t^^elve months, viz, a shortage of rainfall, 
imusiial warmth, hot, drying winds during spring, with unseasonable late frosts 
in the east and center of the Cape Province.” 

Belative reliability of long-time rainfall observations, F. H. Millard 
{Engm, Xews, 73 {1915), Xo. 25, p, 1212, figs. 2).—Studies of a C3-year rainfall 
record at Milwaukee, Wis., and of a 100-year record at New Bedford, Mass., 
to observe the maximum and minimum average rainfall per year obtained by 
combining consecutive years into groups of varying lengths, brought out the 
fact that “the variations above tbe average are considerably larger than the 
variations below the average, and that if one is to observe for a short period 
only, the variation above the average is likely to be appreciably larger than 
the variation below the average. ... In one ease the maximum single year 
exceeded the average hy over 60 per cent, while the minimiun year was less 
than the a%^erage by 40 per cent. In the other case the figures show a variation 
of 40 per cent above the average for the maximum and 26 per cent below the 
average for the minimum. Taking 10-year periods, the maximum isi only 16 
per cent greater than the average, while the minimum is 13 per cent less in 
one case, the maximum being 17 per cent greater and the minimum 7 per cent 
less in the other case.” 

Average rainfall in the light of the INew Bedford record, N. M. Stiistemak ■ 
(Engin, Jews, 73 (1915), Jo. 25, p. 1218, fig. 1 ).—Studies of a 100-year rainfall | 
record at New Bedford, Mass., to. determine the value of records of much shorter ‘.i; 
duration are reported. 

It was found that a 15-year record based on the New Bedford record is too 
short to give dependable results. The 10-year curve is more regular than the 
5-year curve, but the 20-year averages vary from 4.2 per cent below the 100- 
year avenige to 6 per cent above. “ Hence, during the entire century it woiild^^ 
not liave been possible to select any 20 successive years in which the average 
rainfall would have deviated by more than 6 per cent from the lOO-year average,” 

Bainfall and production, L. McCook {Agr, Ociz. W. 8. Wales, 26 (1915), No. 

5, pp. SSOf 390, pis. 2). —^Two charts, showing graphically the variations in 
annual rainfall and yields of wheat and number of sheep in Queensland from 
1S73 to 1914. are given and briefly discussed. 

The charts show the depressing effect on wheat yield of the droughts of 1888 
and 1002, especially the latter, which followed six years of low average rain¬ 
fall. The drought of ISSS had little effect on sheep production, but that of 1002 
w”as disastrous. There was slow but steady expansion of wheat production and 
a more nipid increase in sheep production up to ISOl. Thereafter wheat pro¬ 
duction rapidly increased while sheep production declined. 

SOILS—lEETinZEES. 

Soil experiments on the level prairies of northeast Missouri, ?,I. F. Miller, 
"'-CL.3-"'Hutchisox, and E. E. Hubelsojx (Uissotcn 8ta. Bill 126 (1915), pp. 
3i7-35.f, figs. 6).—These experiments were begun in one case in 1905 and in 
two cases in 1907. The soil on which the experiments were made is known as 
the Putnam silt loam, wMeh includes practically all of the level prairie lands 
of northeast Missouri. “ The surface soil consists of a gray tO' dark gray silt 
^ loam, from 8 to 10 in. deep, underlain by an ashy gray silt faintly mottled with 
yellow. . . . Beneath this is a clay subsoil, beginning abruptly at an average 
depth of about 18 in., which is made up of two layers. ’ The upper layer is a 
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stiff, almost impervious, cLocolate brown to grayisb brown clay faintly mottled 
with red and from 6 to 10 in. in thickness. The lower layer is a silty clay, gray 
ill color, mottled with yellow and brown. . . . 

The chemical analyses of the soil from this area show it to have a compara¬ 
tively large supply of potassium and a fair supply of phosphorus. It is some¬ 
what low in nitrogen and in vegetable or organic material. . . . These analyses 
also show that the soil is acid. . . . Another characterLstic of the soil in ques¬ 
tion is the presence of a heavy clay layer in the subsoil which . . . interferes 
with drainage and air supply.” 

The experiments were made on three fields in four series of five, nine, and 
eight L-acre plats. The fertilizer treatments included the use of green manures, 
hone meal, rock phosphate, muriate of -potash, ground limestone, and barnyard 
manure. The experiments Indicate that -when quick profits are necessary 
readily available forms of phosphorus would best be added to the soil. 

“ The important considerations in handling soils of this type are the adoption 
of a good crop rotation; the application of 2 or 3 tons of ground limestone, 
thoroughly worked into the soil, and followed by additional applications of 1 
ton every six years; the use of all the manure possible to secure at a cost not 
exceeding $1.50 per ton, including hauling and spreading it on the field—this 
to he applied chiefly before the corn crop; and, finally, the application of 150 
to 200 lbs. of steamed bone meal or acid phosphate to be drilled in with the 
wheat where this crop is used in the rotation.” 

Soil experiments on the dark prairies of central and northeast Missouri, 
M. F. Milled, C. B. Hutchison, and R. R. IIudelson {Missouri Bia. Bui. 127 
(1915), pp. 355-S84, ftps. 7).—The soil on which these experiments were con¬ 
ducted is the Grundy silt loam, which occupies the undulating to gently roll¬ 
ing prairie of northeast and north-central Missouri. It “ consists of a very dark 
bromi to neaxiy black silt loam, 9 to 12 in, deep, gradually becoming lighter 
in color with increasing depth. The subsoil consists of a dark drab, plastic 
clay loam changing at 30 in. to a yellow gray silty clay mottled with brown.” 

The experiments were conducted on three fields, in three, four, and one series 
of five, eight, and five plats, respectively. The fertilizer treatment on the first ^ 
field included the use of green manures, ground limestone, hone meal, amj? 
muriate of potash, and on the second field rock phosphate and barnyard manui’C 
were used in addition. The rotation on the second field was one of corn, oat?' 
wheat, and clover, substituting cowi>eas for the clover in case of clover fallut^^'^ 
The experiments on the third field were planned chieily as a test of the 
of catch and cover crops on soil fertility, and included also a test of bone meal * 
and rock phosphate in combination with pasturing. 

The results of the experiments indicate that this soil is deficient In both 
nitrogen and organic matter and that the supplies of jihosphorus and potassium, 
while considerably above those of an average soil, are largely in unavailable 
forms. The soil is also acid. 

Some profit was derived from all the treatments except cowpeas drilled in 
the corn at the last cultivation for a green-manure crop. The use of manure 
and lime have both brought consistent and valuable net returns, while good 
average net returns have also been secured from the use of phosphorus, and fair 
returns from the use of potassium.” 

Specific recommendations for the management of this soil to increase its 
productiveness are given. 

Soil experiments on the rolling glacial land of north'Missouri, M. E. Milobie, 

C. B. Hutchison, and. B. B. ^ Hudjelson (Missouri Bta, 'pp, ' 

383-401^ flgSf 4) •—»soil on which these experiments, begun In 1907, were con- 



214 


EXPEEIMENT STATION EECOED. 


dneted consists of weatliered glacial till and is classified as typical Shelby 
loam. “The surface soil is a very dark brown loam to fine sandy loam, 
changing at about 10 in. to a light brown or grayish brown heavy loam faintly 
mottled with reddish brown. The subsoil below IS in. is a light brown or yel¬ 
lowish brown stiff sandy clay, usually mottled brown and gray in the lower 
portion. The surface soil and the lower subsoil contain more sand than the 
middle portion of the soil section.” 

The experiments were made on four series of seven plats. The fertilizer 
treatment included the use of green manures, barnyard manure, bone meal 
rock phosphate, potassium chlorid, and ground limestone. The rotation 
ticed consisted of corn, oats, wheat, and clover, with eowpeas substituted when 
clover failed. 

The results of the experiments and of chemical analysis indicate that this 
soil Is somewhat acid, is low in its supply of nitrogen, organic matter, and 
phosphorus, and is apparently well supplied with potassium. Additions of 
bone meal and potash brought good returns and lime brought fair returns, 
while the use of complete fertilizers and lime nearly doubled the cost of 
treatment. 

Specific recommendations for the management of this soil to increase its 
productiveness are given. 

Soil experiments on the red limestone upland of southwest Missouri, M. F. 
Millee, C. B. Hutchison, and R. R. Hxtdelson iMissouri Sta. Buh 129 (1915)^ 
pp, fips. d).—This is the second report on soil exiieriments which have 

been previously described (E. S. R., 23, p. 21). It is stated that the most 
marked return secured from the soil treatments given in these experiments 
has been with phosphates, the second with potash, and the third with lime. 

A careful system of rotation including an abundance of legumes with free 
use of phosiihates and some potash is suggested as the best treatment for this 
type of soil. “ Rock phosphate may be used as a part of the phosphate ap¬ 
plication where much organic matter is added to the soil. From 800 to 1,000 
lbs. per acre may be used once in € to S years. This should be supplemented 
^ with readily available phosphates and some potash, applied before wheat.” 

Soil experiments on the gray prairie of southwest Missouri, M, F. Millee, 
B. Hutchison, and R. R. Hxtdelson {MusouH Bta, Bui 130 {1915}, pp. 

4)*—Tkis is a second report on experiments begun in 1906 (E. S. E., 

The soil on which the experiments were conducted is the Cherokee silt loam, 
which is said to be derived chiefly from a fine argillaceous shale, “ It is from 
8 to 10 in. in depth, of a gray color, and somewhat ashy in appearance. Prom 
10 to IS in. in depth' it is a lighter gray in color with a yellowish tinge. At 
about 20 in. it abruptly becomes heavy and sticky and is somewhat mottlefi 
with reddish brown. Prom 20 to 30 in. in depth this mottled plastic layer is 
very heavy. Below 40 in. the texture is somewhat coarser. . . . The chemical 
analysis of this soil shows it to be deficient in all the main elements of 
fertility, particularly In nitrogen. The 'shortage of phosphorus and potassium 
is distinct but not quite so marked.” The soil in general is acid. The subsoil 
contains less nitrogen and potassium and more phosphorus than the surface 
soil and is only slightly more acid. 

The experiments were made on three series of seven i-acre plats. The ferti¬ 
lizer treatment included the use of green manures, bone meal, muriate of 
potash, and ground limstone. The rotation consisted of coni, eowpeas, wheat, 
and clover, with oats substituted for wheat and eowpeas for clover in several 
cases. ' ' , , ■ ' \ 
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Tile eigLt years* experiments show that the most profitable system of soil 
management tried is one using green manure catch crops to supply organic 
matter and nitrogen, hone meal to supply phosphorus, and chlorid (muriate) 
of potash to supply available potassium* Lime has not proved profitable as 
an average of the entire period, though it was profitable during the first two 
or three years.” The results of seven years’ tile draining experiments show 
that “ the increased yields, . . . with tile laid at intervals of 6 rods, have paid 
the cost and a fair rate of interest on the investment.” The results of blasting 
experiments on this soil show'ed that an average annual increase In crops 
valued at $1.60 per acre wms obtained, while the cost of the blasting was $12 
to $15 per acre. 

Specific recommendations for the management of this soil to increase its 
productiveness are given. 

[Soil experiment fields] (Missouri Sta. Bui. 131 (1915), 2)p^’492, 493, fig. 1).— 
For several years the station has maintained experimental fields in different 
parts of the State. Twelve of these are known as soil fields, being devoted 
primarily to the study of soil problems. The results obtained on these fields 
have been reimrted in detail from time to time in bulletins of the station (see 
above). The more important of these results are briefly summarized as follows: 

“(1) Phosphorus is the element which can be applied with the largest net 
. return on Missouri soils. (2) The best form of phosphate to apply under aver¬ 
age conditions is one of the available iihosphates, such as bone meal or acid 
phosphate. Rock.phosphate brings slcwer returns and is adapted largely to the 
man who has time to wait for results and capital to invest. (3) Lime brings a 
small but rather consistent return on practically all the fields under experiment. 
These fields, however, are those more likely to need lime than a great many soils 
in Missouri. (4) Barnyard manure is worth about $1.65 per ton as measured 
by crop increase and as an average of all experiments conducted.” 

Sketch of the geology and soils of the Gahuilla Basin, F. E. Fkee (Carnegie 
Inst Washington Puh. 193 (1914), PP^ 21-33, pis. 3).-—The author deals with 
the descriptive and historical geology of the basin and discusses the origin and 
character of the soils. 

The two soil types represented in the basin are the desert soils of the slope/ 
and the river alluvium soils of the Colorado Delta. The former are mai< 
sandy and gravelly, are mineralogically very heterogenous, and are amply su 
plied with useful soil-forming minerals. The alluvial soils are similarly diveil.^ 
and fertile, hut differ in that their mineral particles are somewhat weathered nno 
are more uniform in size. Practically all of them are silts or very fine sands, their 
chief fault, aside from the frequent presence of alkali in the silts, being too 
great heaviness and clifiieiilty of working. The sandy soils are seldom alkaline. 

It is stated that the submergence of the soils by the waters of the Salton Sea 
seems to have had little effect upon their alkali content. It is also stated that 
no direct influence of the soils upon the local distifibution of vegetation was 
discernible. 

The colloidal properties of the acid soils of Japan, T. Tadokoeo (Jour. Col 
Agr. TolioJcu Imp. Vnw., $ (1914), Ho. 5, pp. 111-^129, figs. 2). —In continuation 
of previous work along the same line (E. S. R., 32, p. 318), the author reports 
experiments in which he compared the colloidal x}roperties of neutral sand, 
clay, and humus soils with those of acid soils as determined in the previous 
experiments. 

In the experiments with The neutral soils it was found that the increase'of 
the volume by swelling on treatment with reagents, the ad'sorptive power for 
coloring matter, and the absorption coefficient for" ammoufixa were greatest 
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ia the luimns soil and least in the sandy soil. The differences between sandy 
and clay soils as regards adsorption of coloring matter were very great The 
increase in adsorption of coloring matter with variations in its concentration 
were least in the sandy soil. The hygroscopicity was greatest in clay and least 
ia the stindy soil. 

The degree of swelling of mineral acid soils was generally greater than that 
of neutral soil rich in humus. This difference w^as greatest on treatment with 
sodium carbonate and caustic soda solutions. On the other hand, the volume ■ 
of swelling of some of the acid soils was less than that of neutral soils poor in 
Immus. 

The variations in the volume of swelling on treatment with reagents, ac¬ 
cording to the type of reagent, were much greater with mineral acid soils 
than with neutral soils. This is taken to indicate that the mineral acid 
contain considerable tiiiantities of colloidal substances showing movable, un¬ 
stable forms. 

The hygroscopicities of the different mineral acid soils were not markedly 
different from those of neutral soils, but the relation of the volume of swelling 
to hygroscopicity for mineral acid soils was generally greater than for neutral 
soils, excepting in the ease of acid soil rich in humus. 

The adsorptive power of mineral acid soil for coloring matter was generally 
greater than that of neutral soil. The relations of adsorptive power to hygro- 
scopieity for mineral acid soils were generally greater than for neutral soils 
excepting in the case of acid soil rich in humus. The ammonia absorbing 
power of acid soil was generally greater than that of neutral soil, but there 
was little difference between the smallest values of the former and the greatest 
values of the latter. The Increase of the coefficient of ammonia absorption was 
not greater for acid soil rich in humus and for neutral soil than for mineral 
acid soil. 

How great is the surface of a gram of surface soil? F. Ehp.enbeug (Filhlmg's 
Landti\ Ziff., 63 {19U), Fo. '33, pp. 7.2o~7do).—-The author biledy reviews the 
work of others on the subject, and points out that while the results obtained by 
^most investigators as to the surface of a gram of soil correspond closely those 
Obtained by Mitscheiiieh on the basis of hygroscopicity are quite different. 

computations based bn the assumption that the thickness of the surface 
of hygroscopic water in soils is equal to the diameter of a molecule of 

hter, it is concluded that the results obtained by Mltscherlieh are, on this basis, 
double what they should be. Other data are reviewed which would indicate 
that the thickness of the surface film of hygroscopic water more nearly ap- 
pjroaches the sum of the diameters of ten molecules, and it is stated that if 
computed on this basis the results obtained by lilitscherlich would correspond 
approximately to those obtained by other investigators. 

It is further stated that according to'his studies there are always many nn- 
knovui factors present affecting the determination of the absolute surface of a 
soil,, and that the results obtained can, therefore, give only an approximate in¬ 
dication of the actual facts. 

Investigations on the influence of plant roots on the structure of the soil, 
M. Beekmanb: ( Untersmlvungen uber den Einflim der Pflmwenmiirzehi auf die 
'BtmMur des Bodem, Dwb, K. Tech, Hochsch. Mimclien, 1913, pp. 55, figs, d).-— 
This article has been noted from another source (E. g. R., SO, p. 120). 

The gases of swamp rice soils.—^II, Their utilization for the aeration of 
the roots of the crop, W. H. Habeisoist and P. A. Subbamania Airm {Mem. 
mpt. Apr, Indm, Cliem. ger., 4 (Wli), No. i, pp. 11, pi 1, figs. -In eontinua- 
: mu of previous work' (E. S. R., 30, p. 615) a series of experiments made to de- 



SOILS—PEETILIZEBS. SlV 

termino'tlie action of tlie soil surface film 'on tbe soil gases and tlie nature of 
tlie agents to wiiicli tlie clianges iDroduced could be ascribed are reported. 

It was shown in the previous report that the gases formed in swamp rice 
soil apparently have an important connection with the aeration of tlie roots of 
the crop. It was found in the later exi>eriments that organized film in 

contact with- the surface of swamp rice soils utilizes the soil gases in sucli a 
manner as to bring about an increased oxygen output from the film leading to 
a correspondingly increased root aeration. The film contains bacteria which 
possess ( 1 ) the power to oxidize methane and hydrogen, and ( 2 ) to assimilate 
directly methane and carbon dioxid. These changes either directly or indirectly 
result in the production of OO 3 which is in turn assimilated by the green alg« 
with the evolution of oxygen. . . . 

“ The practice of green manuring, by increasing the output of the soil gases^ 
brings about an increased activity on the part of the film resulting in an in¬ 
creased oxygen production and root aeration. An important indirect function, 
then, of green manuring is to bring about a greater root aeration and so induce 
greater root development and cropping power. 

“The oxygen concentration of the water entering the soil appears to be one 
of the main factors which regulates the growth of the crop.” 

Effect on soil moisture of changes in the surface tension of the soil solu” 
tion brought about by the addition of soluble salts, F. III. KAKRiVKEB 
(U. 8. Dept. Agr., Join\ Agr. Research, 4 (1915), No. 2, pp. 187-192, figs. 2 ).— 
Experiments are described in this paper, the resiiUs of which indicate that 
changes in the surface tension of the soil solution arising from the application 
of fertilizer salts are of no importance in affecting the moisture condition of 
the soil. 

The effect of different methods of preparing a seed bed for winter wheat 
upon yield, soil moisture, and nitrates, L. E. Call (Jour. Amer. 80c* Agron., 
6 (1914), A'O. 6, pp. 249-259, figs. 2). —Investigations, extending over five seasons, 
on the influence of different methods of preparing the^eed bed for winter wheat 
upon conservation of moisture, liberation of plant food as indicated by avail- 
able nitrogen, and the growth of the crop as determined by the production of 
grain and straw^ are reported. The soil used is a dark brown silt loam about W' 
in. deep, the subsoil to a depth of at least G ft. being a reddish-brown silty cl( 
loam. 

The results obtained demonstrate the value of wmrking ground plowed earbv 
and also’ show^ the importance of early plowing even though it is impossible to 
work the ground as quickly as it should be wmrked after the plowing is done. 

“ Cround worked early, regardless of the method of working, has usually pro¬ 
duced a comparatively high yield, W'hile ground worked late, regardless of the 
method, has usually resulted in a low yield. . . . 

“There is very little, if any, correlation between the amount of moisture 
in the soil at seeding and the yield of wheat seeiired- . . . Those plats 
which produced high yields used nearly if not quite all of the available moisture 
in the soil, while the low-yielding plats left in the soil from 1.5 to 5 per cent of 
available moisture. Apparently, the low yield was not the result of a deficient 
supply of moisture.” 

The yield of wheat bore a close relation to the nitrates in the soil at seeding. 
Fertilization with sodium nitrate did not increase the yield of wheat on the 
field plowed,in July, but on com ground, where a seed bed’was prepared for 
wheat by double disking the ground after the corn crop was harvested, fertili¬ 
zation with the same quantity of sodium nitrate Increased the yield nearly 100 
per cent “ It appears, therefore, that on late-plowed ground or on ground 
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otherwise worked late, nitrogen was not liberated In sufficient quantities to 
soppiy tiie crop with the amount necessary for the maximum growth, and under 
such CDiiditioiis a lack of nitrogen has been responsible for the low yields of 
wheat seciirecl. On the other hand, where the ground w’^as i)repared early in the 
season, sufficient nitrogen wms liberated to supply the needs of the plant and 
acMitlonal nitrogen in the form of nitrate of soda did not increase the yield.” 

The action of liquid manure as a nitrogenous fertiliser, A. Stutkeu (MUt. 
Bent. Lcmdw, Gesell., SO (1915), Ao. d, pp. 68-70 ).—Briefly summarizing the 
results of experiments by various investigators, the author reaches the con¬ 
clusion that liquid manure is a satisfactory nitrogenous fertilizer on heavy 
and medium soils ’which have the necessary absorptive capacity for ammonia 
and potassium carbonate. It, however, is not -well suited to light nonaeid sandy 
soils which have little absorbent power for ammonia. In such soils the liquid 
manure produces a persistent alkaline reaction, which is likely to cause burning 
of the plants. The best results with liquid manure are obtained on mildly acid 
humus soils. 

Poultry manures, their treatment and use, W- P. Brooks {^lasf^achtisetts 
ma, arc. 54 (1915), pp. 4).—A revision of Circular 36 (E. S. R., 32, p. 322). 

Imports and exports of fertilizer materials ( U. B. Dept. €om., Bur. Doret^i 
and Dom. Com., Ber. 1914-15, Iso. 6, pp. 4o5, 456, 458, 478; Com. Bpts., Ao. 4^ 
(1915), p. 694) ‘—The following table gives a summary for the calendar years 
1913 and 1914 of imports and exports by the United States of the principal fer¬ 
tilizing materials, as reported by the U. S. Department of Commerce: 

Imports and ej^ports (m long tons), of fei'tilizing materMs hp the United States, 

191S and 1914. 


1 .... I 


Materials. 

i 1913 

i 

j 1914 

! Amount. 

! 

Yalue. 

Amount. 

Value. 

IMPOETS. i 

^^one dust and bone ash.; 

■Jhiano. 1 

.. AiD.it.! 

A/anore salts—.. i 

jgtnlais of potash...1 

nlphat© of potiish.■ 

Xilraie of soda.i 

Sulphate of ammonia.! 

All other substances. ! 

Tons. 

34, G19 
19,105 
465,850 
223,292 
213,762 
39,538 
625,802 
58,281 

8S36,682 
53S,1S:5 
2,207,018 
2,150,190 
7,120,055 
1,633,114 
21,630,811 
3,957,307 
4,995,690 

! Tons, 
36,022 
, ^,562 

329,611 
! 16S> 426 

168,509 
36,264 
543,715 
74,121 

$890,672 

762,688 

1,550,879 

1,842,649 

5,740,893 

1,568,704 

15,228,671 

4,475,603 

5,055,355 

Total Imports.j 

e'xfoets, i 

1 

Phosphate rock, untreated : 

High-grade hai'd rock. : 

hand pebble. 



1,680,309 

45,069,050 

1,382,230 

37,116,114 

473,533 
891,263 
1,712 i 

4,735,330 

5,255,416 

5,834 

2Sl,S06 
681,241 
1,067 1 

2,818,060 

3,948,079 

5,513 

All other phosphates..... 

T otal phosphates..... 

All other fertilizers..... 

1,366,508 ; 
72,747 i 

9,996,580 

1,666,755 

964,114 ; 
63,554 

6,771,652 

1,311,227 

Total exports... 

1,439,255 1 

11,663,335 

1,027,668 

8,082,879 


, During the fiscal year ended June 30, the imports of calcium cyanamid were 
approximately 15,000 tons in 1913 and 30,000 in 1914; of basic slag 15,000 tons 
in 19*13 and 10,(X)0 in 1914; of crude phosphates 24,000 tons in each year; and of 
apatite 3,000 and ICH) tons, respectively. The potash salts imported contained 
'228,157 tons of actual 'potash (KaO) in 1913 and 176,354 in 1914. 
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“ The decrease in imports of potash salts extends to other groups used in the 
chemical and other manufacturing industries. Carbonate of potash fell from 
21j500,000 lbs. ill 1913 to 16,000,000 lbs. last year [1914] ; nitrate of potash, 
from 10,000,000 to 2,250,000 lbs.; caustic potash, from 8,500,000 to 7,250,000 
lbs.; and other salts, except the cyanicl, from 6,000,000 to 5,000,000 lbs. Cyanid 
of potash slightly increased, from 1,000,000 to about 1,250,000 Ihs.’’ 

Fertilizer markets (Oil, Paint and Drug UcportGr, S7 (1915), No. 11, pt. 2, 
pp. Jf6, 47) ‘—This is a concise reriew of the fertilizer trade of the United States 
during 1914, giring data for production, consumption, and prices for nitrate of 
soda, sulphate of ammonia, fish scrap, phosphate rock, and potash saltsi. 

The chemistry of base goods fertilizer, E. C. Lathrop (Jour. Jnc7/us, and 
Engin. Oh cm., 7 (1915), No. 3, pp. 228-23S). —This article is based upon investi¬ 
gations which have already been noted from another source (E. S. K., 32, p. 217). 

The preparation of fertilizer from municipal waste, J. W. Tuebentine 
(U. S. Dept. Agr. Year'booh 1914, pp. 295-310, p?. 1). —^Tiiis article discusses the 
composition and availability of sewage, street sweepings, dead animals, and 
garbage, as well as the processes and i3ossibilities of converting these waste 
pi'oduets into useful fertilizers. 

It is estimated that the 190 cities of the United States having a i^opiilation 
of more than 30,000 each, produce 8,600,000 tons of wet sewage sludge, or 
720,000 tons of dry sludge, yearly, capable of producing 7,200 tons of ammonium 
sulphate worth $480,000. The same cities produce over 5,000,000 tons of street 
sweepings, containing 0.44 per cent of nitrogen, 0.1 per cent of phosphoric acid, 
and 0.21 per cent of potash. The dead animals from these cities are capable of 
prodnciiig 25,000 tons of tankage worth $500,000 and containing about 8 per 
cent of nitrogen and 10 per cent of bone phosphate. The present annual pro- 
cluetion of garbage tankage is roughly estimated at 150,000 tons, valued at 
$975,000. This is obtained from 1,200,000 tons of raw garbage rendered in 
about 25 plants. The garbage collected in 1909 in the cities having a popula¬ 
tion of 30,000 or over amounted to 2,700,000 tons, capable of yielding 400,000 
tons of dry tankage worth $2,500,000. 

Electro-manufacture of nitrates, IM. Adams (Jour. Electricity, 34 (1915), 
No, 10, pp. 190-192, pg. 1). —Some of the leading processes used for this purpose 
are briefly described, and the possibilty of their profitable utilization in iSTevada 
for the production of nitric acid to be combined with the abundant natural 
supplies of sodium carbonate for the manufacture of sodium nitrate is discussed. 

Ammoniflcation of cyaiiamid, P. Lohnis (Ztschr. Gdriingi^physiol., 5 (1914), 
No, 1, pp. 16-25; ahs. in Clicnu Ahs., 9 (1915), No. 8, p. 1085). —Investigations 
are briefly reported which show that there are at least 14 fungi capable of 
transforming cyanamid nitrogen into ammonia. About one-half of these appear 
to he species of Penicillium and about one-half of the nitrogen present is 
transformed in cultures. In soils the cyanamid nitrogen is almost completely 
transformed, first into ammonia and later into nitrate, and this change is more 
rapid in sterilized than in unsterilized soil. It is suggested that the first 
step in this change, viz, the formation of urea, is due to the action of the colloid 
constituents of the soil, and that the further steps, animonification and nitrii- 
cation, are due to the action of different kinds of organisms. 

Field experiments on the action of different nitrogenous fertilizers, Oee- 
LACH ET AL. (Bcr. Laticlw. Bcichsamte Imiern, No. 34 (1914) f pp. 2^:9).— ^The re¬ 
sults of comparative tests of sodium nitrate, ammonium sulphate, lime nitrogen, 
calcium nitrate, calcium nitrite, and liquid manure on rye, oats, barley, ^ wheat, 
potatoes, and beets by the experiment stations of Bernburg, Bremen, Breslau, 
Bromberg, Halle, and Jena are reported in detail. 
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Sodium nitrate prodiieed about tbe same result wlietlier applied in one dose 
or in two. Taking tbe average action of tRe sodium nitrate on rye, barley, 
oats, potatoes, sugar beets, and fodder beets as 100, tbe average of tbe action 
of animoniiiin sulphate on these crops and on wheat in addition was 84, of 
lime nitrogen on the same crops as in the case of ammonium sulphate 76, of 
caiciiim nitrate on the same crops 99, of calcium nitrite on oats, potatoes, and 
sugar beets 90, and of liquid manure on barlej”, oats, potatoes, and fodder 
beets 64. 

As the average of all of the results, it was found that 61 per cent of the 
nitrogen applied in the form of sodium nitrate was recovered in the crop. 
Taking the recoveiy of nitrogen from sodium nitrate as 100, the recovery in 
the case of ammonium sulphate was 78, of lime nitrogen 6o, of calcium nitrate 
91, of calcium nitrite 54, and of liquid manure 57. The percentage of nitrogen 
in the crap was very slightly influenced by nitrogenous fertilizers. This was 
especially true in the case of the roots and tubers, but also true of leaves and 
vines. The influence of the nitrogenous fertilizers on the quality of the product 
was scarcely noticeable. 

The action of diifereiit nitrogenous fertilizers, Geklach {Filhlmg's Lamlw, 
Ztg„ 84 (79i5), No. 1, pp. 1-7). —The results here reported are uoted for the 
most part in the above. 

The action of common salt in combination with ammonium sulphate, 
ScHNEiDEWixn iLait4w. Wclinschr. Bachscnf 17 {1915), No. 1, pp. 3, 4 ). —Field 
experiments w’ith beets and wheat in which ammonium sulphate was used in 
combmatloa with kaiuit and with 40 per cent potash salt mixed with twice its 
weight of common salt are briefly reported. The results indicated that the com¬ 
bination of ammonium sulphate with kainit is fully as effective and more 
economical. 

The Perils phosphate mines (Indische Mcreuti?', SS (1915), No, S, pp. 133~- 
135}.—Tim article discusses the origin, extent, composition, and fertilizing 
value of the phosphates occurring in Perils, the northernmost State of Siam. 
Analyses reported show that the phosphate contains about 21 per cent of 
phosphoric acid, about 10 per cent of which is soluble in 2 per cent citric acid, 
2,7 of ferric oxid, 4.7 of alumina, 27 of lime, 0.43 of potash, and 0.32 of nitrogen, 
largely nitrates. 

Double superphosphate, E. Besnakd {Kiserlet. Eozlem., 17 (1914), No. 5, pp. 
769-724). —^This article discusses briefly double superphosphates in general, but 
deals especially with the properties of a double superphosphate prepared by 
the author's method. This superi^hosphate is moderately hygroscopic, clu6' to 
the presence of free phosphoric add (about 11' per cent). The water-soliibie 
phosphoric acid amounts to from 40 to 43 per cent, and the sum of the water- 
soluble and citric add soluble phosphoric acid to from 44 to 46 per cent. 

Ground limestone for sour soils, P. H. Haul (Neio York State Sta. Bui. 
460, popular ei. (1915), pp. 8, fig. 1). —This is a popular edition of Bulletin 400, 
prerloiisly noted (E. S. R., 33, p. 26). 

The fertilizer law and rules and regulations for its enforcement, B. H. 
Hue (WeM Vlrginm Btu. Circ. 16 (1915), pp. 11, fig. 1). —^The text of the West 
Tirginia fertilizer law enacted in 1901 and the rules and regulations pro¬ 
mulgated under its provisions are given. 

AG-EIGULTUitAI B0TA¥Y. 

Department of botanical research, D. T. MacDoxjgal (Carnegie Inst. Wmli- 
ingion Tear Boo/t, IS (1914), PP* 63-l&4f fig^* 5). — ^Thisds a progress'report of 
the investigations carried on by members of the staff, cohabomtors, and re- 
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search associates, the greater part of the work being conducted at the desert 
laboratory near Tucson, Arlz, The investigations include further studies of 
physical, chemical, and biological phenomena in connection the Saltoii 

Sea ; an analysis of the effect of climatic complexes and various external factors 
upon plants; studies on photolysis, resi)iration, hyclratation, and growth; and 
various special investigations of Cactacem and other desert plants. 

Notes oil the production of tropical plants, R be Wildeman {'Notes sur des 
rroductions Vdgctalcs Tropicales. Antwerp: E. Stockmans cG Co., lOlJf, pp. 

Compiled and original notes are given on a number of economic tropical 
plants, agricultural practices, phint diseases, etc,, the substance of the several 
articles having already been presented in various publications. 

Obligate symbiosis in Calluna vulgaris, M. C. Rayneu {A7 iii. Bot, [London}, 
29 {1915), No. 113, pp. 97-133, pL 1, Itgs. This investigation was conducted 
to determine the precise ecological conditions associated with small, well defined 
communities of C. inilgaris in a restricted area of Knghind. 

In common wdth other members of the family EricacePO, C. mdgaris was 
found to possess a characteristic root mycorrhi^^a. The Infection by the 
mycorrhizal fungus, it is said, takes iilace shortly after germination, the source 
of infection being the testa of the seed. The infection does not cease with the 
formation of the mycorrhiza associated with the roots, but affects all parts of 
the young seedling and most of the mature plant as well. The embryo and 
endosperm of the resting seed seem to be free from infection. It was found 
possible to sterilize the seed and germinate seedlings free from fungal and 
bacterial infection, but where the appropriate fungus was not present, seedlings 
did not develop roots and their growth was checked, although they remained 
alive for several months. The mycorrhizal fungus has been isolated and grown 
in pure cultures, and sterile seedlings inoculated, thus completing the synthesis 
of the fungus and the plant It has not been found possible to replace the 
stimulus to development 'which follo’ws seedling infection by supplying various 
organic nitrogenous substances to the plant 

X bibliography is given. 

Aiidz^opogon halepensis and A. sorghum, 0. V. PirER {Broc. Biol. Boc^ 
Wash., 28 {1915), pp. 25-J}3 ).—The results are given of a study of many forms 
of these grasses under cultivation, besides herbarium material in this coiintrj^ 
at Kew, and Berlin. These two species of grass are generally treated as dis> 
tinct species, although there have been published statements indicating that the 
latter species is derived from the former under cultivation. 

A.s a result of his investigations the author considers a more satlsfactoi’y 
treatment of the plants to be to I'ecognize them as two distinct species, A. hale- 
pensis, perennial plants possessing rootstocks, 5 subspecies or varieties of 
which are recognized, and A. soiajlmm, annual plants which become perennial 
in frostless regions and are without rootstocks. Of the latter species the 
author enumerates 1.1 varieties. 

Additional evidence of mutation in CEnothera, H. H. Bartlett {Bot. Gaz., 
59 (1915), No. 2, pp. 81-123, figs. 17). —Studies are reported on mutants of 
<M. praiincola, a small, recently described self-pollinating species from Ken¬ 
tucky, which were brought to maturity and have yielded a second generation. 

The author states that this form is in a condition comparable wnth that of 
dJ. lamarciciana, the most striking of the mutations (called G?. pratineola n-mt- 
mmluria) occurring in strains from 7 -wild mother plants out of 8 selected .at 
random. Twm of these strains give mutations in both the Fi and Fs generations 
from the parent plant and a third strain' showed mutations only in the Fa gen¬ 
eration. The mutant apizears with a fairly uniform frequency of 1 to every 300 



222 


BXPEEIMENT STATION KECOED. 


to 400 cf tile seeds planted, a ratio not agreeing witli tiie Mendellan lij^potliesis, 
Tlie new form is better adapted tlian is tlie parent form to witlistand in¬ 
fluences unfavorable to germination. 

Tlie fiiitiior tliinks that selective germination and differential mortality 
among dormant seeds be important factors in natural selection. He 

also holds that mutation is a process distinct from Mendeliaii segregation, 
and that the phenomena exhibited by CE. lamarckiana, (E. hiennis, and CK. 
pratineoJa can not be attributed to heterozygosis. 

Cultural bud mutations in subterranean portions of Solanum .caldasii, E. 
Heckel (Conipt. Mend, Acad, Bd, [Paris'], J60 {1915), 'No, 1, pp, 21f.-28 ),— In 
continuance of previous articles (E. S. H., 30, pp. 433, 529, 730), the author 
reports that he has obtained, from the same stock of B. caldasii, tubers some 
of which resembled the wild ancestors while others resembled in several 
respects cultivated varieties. This is considered a case of mutation. 

The effect of salt on the growth of Salicornia, A. C. Halket (Ann. Bot, 
[London], 29 {1915), No, 118, pp, 11^3-151), pd, 1, figs. Jf). —A series of experi¬ 
ments was conducted with Salicornia and Sumcla seedlings which were culti¬ 
vated in the presence of various amounts of sodium chlorid, some being grown 
in soil treated with solutions containing various percentages of sea salt, while 
others were grown in nutritive solutions to which definite quantities of sodium 
chlorid were added. 

The author found that BaUeornia oUveri and B. rmnosissima grqw better in 
the presence of sodium chlorid than in its absence, the greatest growth taking 
place when between 2 and 3 per cent of this salt was present. With higher 
percentages of salt there was a decrease in the growth of the plants.. The 
effect of sodium chlorid on the growth of Bnwda maritima was not so marked, 
the plants growing as well in its absence as when a small quantity (1 per 
cent) was present. Both BaUeornia ramosissima and Bua:'4a maritinia were 
found able to resist the presence of a large amount of sodium chlorid, the 
plants remaining alive and green with the salinity of water in the soil at 
times as high as 17 per cent, although they were not able to make any growth. 

The growth of Glgceria maritinia was found to decrease with an increase 
of salinity in the soil. 

The total amino nitrogen in the seedlings of the Alaska pea, T. G. Thomf- 
soN {Jour, Amer, Cfieni, Boc,, 37 {1915), No. 1, pp. 230-235), —^An account is 
given of a study of the formation and distribution of amino acids and the acid 
amids in seedlings of the Alaska pea at various stages of growth (especially in 
the %"ery young seedlings). 

The author states that there is a steady increase in the percentage of amino 
nitrogen and a notable increase thereof on ■ the first and the fifth day. This is 
explained as probably due to the rapid transformation of the seed and the re¬ 
quirement for a greater quantity of this sort of plant food to build up the 
highly elaborated nitrogenous material in leaves, stems, and roots. In case of 
seven-day seedlings it was found that the plumules contained a much greater 
amount of amino nitrogen, supposedly serving as a food supply for the newly 
forming leaves and stems. 

Analysis of leaves and of stem near the top and near the roots of the plant 
showed that the total nitrogen remains fairly constant in the leaves, but that 
there is a noticeable decrease in the amino nitrogen. With increase in .age the 
leaves and stems near the top and bottom show a decrease in both total and 
amino nitrogen when expressed in terms of dry material. The amino nitrogen 
in the stems near the lower part of the plant shows a slightly smaller per¬ 
centage than is noted in the sample taken near the leaves. Eesults from the 
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older plants were somewliat impaired by difficulty in freeing tlaem from foreign 
materials, but apparently they contain a smaller percentage of amino nitrogen 
tban do tlie stems. 

A note on tlie significance of sugar in the tubers of Solanum tuberosum^ 
O. Butler (We-w Hampshire Sta, ScL Co7itrid. 7 {191$), pp. 110-118, pi. i, figs. 
2). — A reprint of an article previously noted (E. S. B., 29, p. 219). 

On tbe relation between the concentration of the nutrient solution and tbe 
rate of growtb. of plants in water culture, W. Stiles Bot. ILonrlonJ, 

29 {1915), No. 113, pp. 91-96). —Tlie results of a study witli lye and barley in 
water cultures indicate tbat tlie variation over a fairly wide range of tlie con¬ 
centration of tbe nutrient solution of rye and barley growing in water culture 
produces relatively little effect on tbe amount of dry matter produced. Below a 
certain concentration it is said there was a definite falling off in tbe rate of 
growtb. Tbe concentration of tbe soil solution, as estimated by Cameron 
(E. S. B., 26, p. 122), is said to be bigb enough to produce healthy plants. 
Frequent changing of the nutrient solution of water cultures, it is claimed, 
produces decidedly better growtb of the plants. It is considered necessary to 
calculate the probable error of the results obtained in experiments with water 
cultures in order to determine the significance of differences between results 
from different sets of cultures. 

An experimental study of tbe rest period in plants.—Tbe summer rest of 
bulbs and herbaceous perennials, W. L. Howard {Missouri Bta. Research Bui. 
15 {1915), pp. 25, pis. 4). —This is a second report (E. S. B., 23, p. 526) and 
relates to the summer rest of bulbs and herbaceous perennials. 

From results of experiments with ether and other agents as described, it is 
concluded that most or all bulbous plants have a pronounced summer rest 
period, which is difficult to shorten or to break during its earlier stages with 
the means which prove effective in case of woody plants, hut It is believed 
t!hat this may be practicable by employment of temperatures not over 60® F. 
after treatment. Desiccation followed by injection with ether and Knop’s 
solution, and combinations of these, seem to be the most effective treatments 
tested for shortening the rest period. 

Experiments with a large number of species of herbaceous perennial plants 
showed that for most of these freezing was perhaps the best treatment for 
forcing early growth, but its effects were not cumulative. In case of plants 
already in leaf its effects were sometimes harmful, as were also those of 
etlieriziug, which proved very stimulating in some cases. 

It is believed that several species of herbaceous perennials have a rest 
period, but that they may be aroused by proper treatments, frost, desiccation, 
and ether appearing to be the most effective agents. 

An experimental study of tbe rest period in plants.—^Pot-grown woody 
plants, W. h. Howard {Missouri Bta, Beseatxh Bui. 16 {1915), pp. 27, figs. 12).— 
This is the third report of this series, giving results of more recent work than 
that above noted. The author states tbat rest period studies with woody plants 
■can be as safely carried out with twigs 12 to 15 in. long as with trees or shrubs 
growing in pots. It is held that the rest period and its interruption relates to 
the bud itself rather than to roots, cambium, or any tissue of trunk or branches. 
The roots of potted plants are not affected directly by the ether treatment 

It is considered probable that doi’mancy of plants depends upon suspension of 
enzym activity, awakening upon its resumption. It is thought that practically 
all woody forms rest for a longer or shorter period of time, and that all can be 
aroused by proper treatment, some more difficultly than others. Quickly respon¬ 
sive species are considered to be in a state of enforced and unnatural rest, due 
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to unfavorable growing conditions. When dormant woody* plants are treated, 
growth first begins in the buds, regardless of root connection. Latent buds on 
old wood force with great irregularity. Ether is perhaps the most reliable rest 
breaking agent yet employed. Species vary greatly as regards dosage required. 

The relative transpiration of white pine seedlings, G. P. Bukns (Plant 
World, 18 (1915), 1, pp. 1-6 ),—This is a detailed account of a paper pre¬ 

viously noted (E. S, R., 30, p. T26), in which the author concludes that the 
differences in siae and chemical composition of three groups of white pine 
seedlings under no shade, half shade, and full shade, are to be sought along 
the line of photosynthesis and assimilation rather than along the line of 
absorption and transpiration. 

The visible effects of the Schixmann rays on protoplasm, W. T. Bovie 
(Bot, Ga^., 59 (1915), No. 2, pp, 149-158 ).—brief account is given of the 
violent visible effects of the Schumann rays (1,250 to 2,000 Angstrom units or 
0.125 to 0.200 microns in wave length) on protoplasm. 

Vesicle formation and the bursting of spores are considered to point strongly 
to changes in osmotic relations or in imbibition. These, it is thought, may be 
connected with the fact pointed out previously (E. S. R., 29, p. 130) that the 
longer ultraviolet light waves have the power to break down proteins. These 
rays are thought to possess a similar power in greater degree. 

The later researches on anthocyan, P. Q. Keegan (Chem. News, 111 (1915), 
No, 28S2, pp. 87, S8). —^The author reviews some recent publications in which 
different opinions are expressed regarding the origin of anthocyanin, and gives 
a summary of his own conclusions regarding this matter, In which he states 
that plants producing phloroglucol tannins yield original reds only. Those 
plants producing caffetannin are said to yield original blues only. Plants 
which produce gallotannin seem inclined to display vivid violets or warm pur¬ 
plish blues, but never cold true blues. 

It is claimed that there is only one anthocyanin pigment in plants producing 
eaffetanElii. The red appearing on stems or petals is here due to acid only. 
Yellow flowers owe their color to carotin or its diffused oxidized product, 
xanthophyll, and in rare instances to a llavone. White flower color often 
incloses a very dilute solution of anthocyanin. He claims that Grate’s opinion 
that a special chromogen of anthocyanin can not exist is incorrect so far as 
the specific hereditary tendency of the protoplasm to form certain kinds of 
tannin is concerned. 

Micro-organisms in silage, Emma B, Mundy (Missouri Sta, Bui 131 (1915), 
pp. 479, 471 ),—study was made of Momscus purpureus or red mold, which Is 
common in silage. It is stated that growth is vigorous on a neutral or slightly 
acid medium and. feeble on an alkaline one, organic acids such as lactic and 
acetic being more favorable than inorganic acids such as hydrochloric. Oxygen 
is absolutely essential, but liquid and agar media do not seem particularly 
favorable. It grows well on a number of complex organic compounds, as certain 
sugars; also abundantly on such starchy materials as rice. 

A variety of factors influence the production of the characteristic carmine 
red pigment, which is not necessarily correlated with abundant growth. The 
pigment, the solubility of which is discussed, is not due to simple oxidation, 
but is thought to be an end product of metabolism. 

An improved nonabsorbing porous cup atmometer, J. W. Shive (Plant 
Worlds 18 (1915), No. 1, pp. 7-10, fig. 1 ).—^A description is given of a form of 
porous cup atmometer in which the instrument is modified in such a way as to 
be self-contained and at the same time to reduce the liability of breakage and 
the difficulty of adjustment 
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Dry-farming investigations in western Horth Dakota, J. C. Thtsell, H. C. 
McKinstry, R. S. Towle, and A. J. Ogaard {North Dakota Bui. 110 {1915), 
pp. 155-207, figs. 11). —This bulletin presents a study of the annual and seasonal 
precipitation; evaporation; length of frost-free period; the soil moisture storage 
and reduction as affected by various crops; and rates of seeding and methods 
of tillage derived from data obtained at the stations at Dickinson, Hettinger, 
Edgeley, and Williston, N. Dak., in cooperation with the, U. S. Department of 
Agriculture in determining the best methods of soil cultivation and crop rota¬ 
tion for the conservation of moisture and maintenance of humus. 

It is noted that on account of the lack of an underground water table ordi¬ 
nary methods of cultivation which would develop a mulch are of no avail as 
a means of storage of soil moisture. Cultivation to prevent the growth of 
weeds proved more effective. In studying the reduction of soil moisture by 
plant growth it is shown that wheat roots penetrated to the sixth foot and 
corn roots to the fifth, as evidenced by the reduction of the moisture supply. 

The following conclusions have been reached: “ Climatic conditions are the 
chief determining factors in crop iwoduction in western North Dakota. The 
amount of rainfall during the growing season is a better criterion of crop 
production than is the annual rainfall. Available records show the average 
frost-free period to be 129 days at Edgeley, 119 days at Williston, and 110 
days at Dickinson. Even with alternate cropping, water is seldom stored to a 
greater depth than that from which annual crops can recover it. 

‘‘ While stored water may be of value in supplementing rainfall, it is unable 
in itself to mature a crop in western North Dakota. Shallow soils are not as 
responsive to tillage as are deeper soils. Prevention of the growth of weeds 
is a much more important function of cultivation than is the maintenance 
of a mulch. Summer tillage has a certain value as insurance against crop 
failure. It has not, however, increased average yields over those obtained by 
other methods enough to warrant giving it more than a secondary and tem¬ 
porary place in the agriculture of this section. 

*‘The application of barnyard manure has shown marked value. Sod crops 
should not enter into short rotations. Neither fall nor spring plowing has a 
marked advantage of one over the other in the average of a series of years. 
Disking land upon which a crop of corn has been raised, and kept free from 
weeds, is as good a preparation for the succeeding grain crop as plowing.” 

Dry farming in Egsrpt, Alche\'Ski {But Dir. G-^n. Agr. Com. et Colon. 
Tunis, 18 {1915), No, 80, pp. 588-587). —This article describes irrigation experi¬ 
ments conducted with wheat and barley in wooden tanks of 1 square meter 
surface and 1 cubic meter capacity. The amounts of water used ranged from 
100 to TOO liters per tank. 

In the case of the barley a constant yield was not reached. The yields of 
grain increased regularly with the increase in irrigation water and ranged 
from 23 to 247 gm. per tank. In the case of the wheat the constant weight was 
reached with the application of COO liters of water per tank. The wheat yields 
ranged from 92 to 304 gm. of grain per tank. The maximum amount of water 
used reached 1 cubic meter per square meter of soil surface. 

[Report on the progress of farm crops investigations] {Missouri Bta. Bui. 
131 {1915), pp. 475-477, 4^4~-4S5, fig. 1). —^In experiments with cowpeas and soy 
beaus by 3. C. Hackleman it is noted that rows spaced from 30 to 36 in. apart 
gave the best seed production and that 60 lbs. of seed per acre gave the largest 
hay yield. Canada peas and oats gave the best mixture for spring forage 



226 


EXPERIMENT STATION EECORE. 


crops, and rape or Canada peas for a single crop. Sorglinm showed best for a 
summer forage, and rye or rye and vetch for a fall crop. Crimson clover was 
not so satisfactory as vetch. In alfalfa experiments Northern seed is noted as 
being superior to commercial seed, especially that from subtropical and warm 
liiiroid climates. 

From results of 25 years of crop rotation experiments, In charge of BI. F. 
Miller and G. A. Le Clair, it is stated that a rotation alone even including 
legumes is not siiiheient to maintain soil fertility providing all crops are re¬ 
moved. Rotation maintains productiveness very much better than continiious 
cropping of any kind. A rotation of corn, oats, wheat, clover, timothy, manured 
at the rate of seven tons annually maintains the productiveness of the soil and 
is also financially profitable. It was found profitable to apply manure to con¬ 
tinuously cropped land. Continuous fertilizing with commercial fertilizers on 
continuous wheat at a rate sufficient to supply plant food for a 40-bn. crop an¬ 
nually maintains the productiveness as high as does the seven tons of manure 
annually. Continuous timothy with manure has been one of the most profitable 
treatments.’’ 

As results of studying the effect of various crop rotations on the physical 
character of the soil, by BI. F. Bliller and C. A. LeCiair, it is noted that the 
system of cropping does not influence the mechanical composition of the upper 
4 ft. of soil. A system of rotation may influence the water retaining power of 
the surface soil by influencing the amount of organic matter present. The sys¬ 
tem of cropping apparently has no appreciable effect on the movements of air 
or water in the subsoil.” 

Experiments in the associated growth of corn and cowpeas have shown that 
**wheii cowpeas are grown with corn either between the rows or in the row, 
the nitrates of the soil are not greatly reduced below the amounts present when 
corn or cowpeas are grown alone. €o\\i}eas grown with corn does not seriously 
exhaust the soil moisture, although more water is used than In the case of corn 
alone. The average height of the corn plant is shortened about a foot when cow¬ 
peas are grown in the corn. The number of leaves on the corn plants grown 
with cowpeas is greater at the time of harvest than on the plants where com 
is grown alone, but the yield of corn is slightly decreased when cowpeas are 
grown with com.” 

It appears from data gathered in a stpdy of the development of the maize 
plant, by J. C. Hackieman and A. R. Evans, ” that the most important period 
in the growth of the corn plant, from the standpoint of soil moisture, is the 
period from the time the corn is usually ‘ laid by ’ until the ear is practically 
formed. There Is a direct relation between the amount of moisture present in 
the soil and the amount of growth. Clay loam soil gives a larger root develop¬ 
ment than sandy loam. The growth of the vegetative part above the ground 
is not necessarily In proportion to the root growth.” 

In a system of continuous wheat growing followed by cowpeas the same year 
[this experiment being conducted by C. A. LeClair], the effect of removing 
cowpeas from the land results in a gradual decrease in the vrheat yield, accord¬ 
ing to data collected during a period of twelve years. Better results are secured 
when the cowpeas are disked in rather than when plowed under.” 

Growing field root, vegetable, and fiower seeds in Canada, BI. O. BIalte and 
W. T. Macotx Erpt Farms But 2. ser. (1915), pp. i5).—-This gives 

general suggestions as to methods of producing seeds of mangels, sugar beets, 
tuimips, carrots, swede beets, parsnips, cabbage, cauliflower, onions, celery, and 
flowers. 

Farm crops, C. A. Zavitz (Ontario Depi, Agr, Bui 22S (IBM), pp. 80, figs. 
X7). —^This gives the results of tests^ chiefly variety tests, of farm crops, includ- 
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ing cereals, legumes, root crops, and forage crops, and states tlie yields for vary- 
ing periods of years for different classes of crops. 

Work in tlie nurseries and distribution of plants, F. Bibkinshaw (Imp, 
Dept. Agr. West Indies, Rpt. Agr. Dept. St. Vincent, 1913-lfi, pp. 2-W). —TMs 
briefly notes progress in maniirial experiments witli cotton, arrowroot, and 
cassava, breeding and selection experiments with cotton, and cultural trials 
of peanuts, sugar cane, and sweet i)otatoes. 

[Field experiments], A. G. Bibt (Ann. Rpt. Agr. B'jspts. Assam^ 1914, PP- 
7-27).—This reports work continued from previous years at tlie Jorliat Experi¬ 
ment Station, covering variety tests of sugar cane and nianurial tests witli 
applications of air-slaked lime, ground limestone, wood aslies, and flour phos- 
phate, and green manuring witli cowpeas to rice and barley. Tlie use of lime 
is noted as being essential for successful crops on the soils tested, and ground 
limestone showed a quick action that made it of value. 

[Field experiments], B. C. Basu (Ann. Rpt. Agr. Eivpts. Assmn, 1914^ pp. 
32-49). —This reports work for the year at the Upper Shillong Station. 

In potato experiments cut seed showed an increased yield of from 3 to 4 per 
cent over whole sbed tubers. In a test of seed rate it 'was found that 12 
maunds (9S4 lbs.) per acre gave more satisfactory results than either 14 or 16 
maimds. The yields ranged from 230 to 253 maunds per acre. 

Rotation experiments, manurial experiments on peaty soils, and trials of new 
fodder and other plants are briefly noted as new work. 

Growing forage crops for bogs, R. R. Snapp (West Virginia Bta. Circ. 19 
(1913), pp. 4).—This offers suggestions for the production and use of forage 
suited to West Virginia conditions and gives a table showing time of seeding 
and use of forage crops covering a 12-month period. 

native pasture grasses of the United States, D. Geiffiths, G. L. Bidwell, 
and C. E. Goonsici-i (U. S. Dept. Agr. Bui. 201 (1915), pp. 52, pis. 9 ).—^This 
bulletin briefly comments upon the conditions which seem to make investigation 
Of range forage plants a necessity, and discusses and descxnbes 135 native 
grasses of the continental United States. 

Chemical analyses, both original and comi>iled, as available, show the per¬ 
centage of moisture, ash, ether extract, crude fiber, nitrogen-free extract, protein, 
and pentosans for each sixecies, and it is noted that a sample of each has been 
preserved as a herbarium specimen. 

Pasture problems: The response of individual species under manures, 
R. G. Stapuedok (Jonr. Agr. Sci. IMngland^, 6 (1914), No. 4, pp. 499-511).— 
This article examines in detail the behavior of a few typical species of grasses 
under the action of manures and gives results of a study of the action of these 
species in relation to the types of grass land on which definite experiments have 
been carried out. 

"'The effect of manurial treatments has been gauged on meadows by com¬ 
paring the weight of the produce from the several plats, on pastures by com¬ 
paring the live weight increase of stock, or by comparing the milk yield of 
cattle fed upon the plats. Aiialyses have been made at several stations to show 
the action of manures on the botanical composition of the herbage on plats 
variously treated.” 

The types of soils that were considered were calcareous soils over Great 
Oolite, residual clay over Oolite, good second-class pastures on Ordovician 
shales, and heath. Tabulated data are given regarding Agrostis ^stolonifera, A. 
vulgaris, Restum ovina, Dactglis glomerata, Lotium permne, Bromm er&etm, 
and TrifoUum r^ens. 

In concluding it is noted that the factors which are always operative and 
which will tend to exaggerate or diminish the action of the manures are the 
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botanical composition of tlie herbage of the plats (before the manures are 
added) in relation to the type of grass land to 'which they belong, and the 
preTailing meteorological conditions. Factors which are indirectly dependent 
Oil the nature of the manures added are the role the inaniire exercises in merely 
disturbing the prevailing equilibrium, and the efteet the treatment may have 
on the physical, chemical, and biological propeities of the soil. Factors which 
are dependent on the chemical composition of the manures added are the in¬ 
dividual appetites of the several species for the particular plant foods in the 
form they are added, and the i^hysiologicaily depressing effect particular 
manures may produce on individual species. 

A hibliograiihy of 11 titles is included. 

Experiment tanks for the determination of the water requirements of the 
principal meadow and pasture grasses, C. vox SEELi-ionsr {Jour, LqmIw.j 62 
Ao. 4, pp, 367-644, fig. i).—This article describes concrete sunken tanks 
and methods employed for the determination of water requirements of grasses. 

drasses and clovers on the Murrumbidgee irrigation area.—A storing trial, 
R. W. McDiAfiMin (Agr. A. 26 {1915), Ao. 2, pp. 127-129). — This 

article gives results of the first season's growth of spring sowings of the fol¬ 
lowing grasses and clovers: Strawberry clover {Trifolium fragifcrum), Chilian 
clover (T. pratensc peremie), Egyptian clover {T, alcxandrinum), white Dutch 
clover {T, repeus), Rhodes grass {Chlorm gayaria), Phalaris hulhosa, Texas 
blue grass (Poa araclinifera), pvtiivie grass umololdes), perennial rye 
{LoUum iierenne), tail fescue {Festuca arimdinacea), Hungarian brome grass 
{JB. incrmis), cocksfoot {Dactylis glomerata), Sudan grass {Anclropogon sor- 
ghum), and panic grasses {Panicum flavidum and P, huVbosum). Among these 
it is noted that Rhodes grass,. Sudan grass, panic grass, Hungarian brome 
grass, and tall fescue were most successful. The clovers were unsuccessful. 

Results of experiments on the manuring of grass carried out at Moorlands 
Farm, Hineton, Warwickshire, E. Parke {London, 1913, pp. 3). —This article 
gives results of the twelfth season of experiments on the manuifing of grass, 
carried out at llourlands Farm, Kineton, with the cooperation of Dr. Bernard 
Dyer. 

It is stated that in general “ the unmaniired land Is still conspicuous for the 
poor, wiry nature of the grass and the abundance of idants which, in a pasture, 
may be regarded as weeds. On all the manured ifiats, on the other hand, there 
is an abundant growth of rich grass. Where phosphates, or phosphates and 
potash sidts, have been continuously applied without nitrogen, the growth of 
plants of the clover kind is most conspicuous; while on the plats on which 
nitrate of soda has been' continuously used without phosphates or potash (a 
mode of manuring which on general principles is not to be recommended), the 
grasses, as distinguished from clovers, are most prominent. The best herbage, 
however, in which clovers and grasses apj)ear to flourish with equal vigor 
and luxuriance, is still found on the plats on which both phosphates and 
nitrate are used every year.’* 

Universal hay tonnage table, Moluie D. Chesnut (Torrington, Wyo.: 
Author, 1915, pp. 32). —Tables are given showing the iinmber of tons of hay in 
a stack, according to the required measurement of round stacks, and based 
upon United States Government rules. 

Western hay tonnage table, Moluie D. Cheskxtt {Author: 1914, PP< 12),—A 
table showing the tonnage when "width, overthrow, and length of stack are 
given for alfalfa and wild hay, with rules for computation. 

Grain inspection in Canada, R. Magill (Ottaiva: (Jovt„ 1914, .pp. figs. 
34).—This describes and illustrates the methods of sampling, weighing, and 
testing grain in -western Canada. 
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The peas and beans of Burma, E. Thompstone and A. M* Sawyer (Dept. 
Apr. Burma Bill. 12 (1914) ^ PP- 107). —^Tliis bulletin gives the results of an ex¬ 
tended survey of tlae i^eas and beans of Biinna covering almost four years, 
during wMeb period several hundred samples of beans were examined. Aside 
from the botanical names and descriptions, the locality and local names of the 
plants are given. The genera studied include Cajaniis, Canavalla, Cicer, Cro- 
talaria, Oyamopsis, Dolichos, Glycine, I^athyrus, Lens, Muciiiia, Pachyrhizus, 
Phaseoliis, Pisum, Psophocai*pns, Sesbania, Vicia, and Yigna, 

Soy beans and cowpeas, T. A. Kiesselbach (Nedraslca Bta. Bui. 150 (1915), 
pp. SI, figs. 7). — ^This bulletin discusses the value of soy beans and cowpeas for 
Nebraska farmers, and gives general directions for their production as hay, 
grain, and silage crops and results of tests covering periods of varying lengths. 
The average yields of eight varieties of soy beans from 1909 to 1914 ranged 
from 13.39 to 15.87 bu. X3er acre for the different varieties. The average yields 
for all varieties for the different jmars ranged from 6.11 to 22.84 bu. i)er acre. 
A summary shows the comparative yields of corn, wheat, oats, and Haberlandt 
soy beans at the station to have been 42, 36.5, 49.5, and 16 hii. as a 6-year 
average. 

Inoculating soy beans at the station, either by the culture or soil method, 
failed to increase the yield materially. The average yield of the four earliest 
varieties tested was 1 bu. more per acre when the rows were 28 in. apart than 
when 35 in., but these results were reversed for the four latest maturing 
varieties. 

Soy beans in cooperative farmers’ tests showed unsatisfactory results in 
general. 

Soil physics and soil moisture in relation to first year’s growth of alfalfa, 
L. R. McNeely and G. W. Kable (Neiv Meieico 8ta. Bui. 93 (1915), pp. 42, figs. 
IS). —This gives the results as regards the growth of alfalfa in 1914 of various 
soil moisture and cultural conditions. Pour classes of soils were used, viz, 
(1) 6 ft or more of sandy loam, (2) 4 to 5 ft of sandy loam over gimvel, 
(8) 2 to 4 ft of sandy loam over gravel, and (4) 2 ft of sandy loam over 
gravel. Methods of surface treatment consisted in drilling alfalfa, planting in 
rows 30 In. apart, and fallowing. Irrigation treatments consisted in applying 
water in 2, 3, 4, and 5 in. depths at each application in such a way as to maintain 
about a 7 per cent moisture content. 

The yields on the different classes of soil differed only slightly, ranging from 
4,401 to 4,882 lbs. per acre under similar treatment. It was found that the 
deepest soils required the least water, 972, 1,051, 1,279, and 1,450 Iba of watex* 
being required to make a pound of hay on the respective soil classes. It is 
stated that nearly the same amount of water was necessary to keep the soil 
moist where there was no crop as was used on the x>lats that were covered with 
plants, and that where the alfalfa grew in rows 30 in. apart more water was re¬ 
quired than in either of the other cases. 

The plats that were covered to a depth of 5 in. .at each irrigation required 
an average of nearly 30 in. of water during the season; those covered to a depth 
of 2 in. required only 19 in., although the latter were irrigated a greater num¬ 
ber of times than the former. . The number of pounds of water required per 
pound of hay produced for different depths of irrigations were for 2 in., 1,026 
lbs.; 3 in., 1,168 lbs.; 4 in., 1,180 lbs.; and 5 in., 1,377 lbs. 

The number of pounds of water required to produce a pound of hay for dif¬ 
ferent total depths of water during the season were found to be for 16.75 in., 
1,023 lbs.; 23.08 in., 1,105 lbs.; 26,53 in., 1,235 lbs.; and 34.46 in., 1,613 lbs. For 
the different depths of irrigation, 2, 3, 4, and 5 in., the yields per acre and the 
yields per acre-inch of water were, respectively, 4,363 lbs., 235.8 lbs.; 4,559.9, 
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19S.2; 4,707.5, 197.4 ; and 4,943.4, 177.7. The yields resulting from Tariation in 
total depths Tailed similarly to those from different depths at each irrigation. 

The esauiination of the root systems showed that the plants had deeper roots 
on the shallow soil than on the deepest soil. The plants on the deepest soil 
plat receiving o in. of water had better developed root systems than those re¬ 
ceiving 2 in. On the shallow soil there was little difference for the different 
depths of irrigation. 

ESect of frequent cutting on the water requirement of alfalfa and its 
bearing on pasturage, L. J. Beiggs and H. L. Shantz {U. Dept. Agr, Bui. 
22S (19U), pp. d, figs. 2). —This paper describes a pot experiment conducted as in 
those previously noted (E. S. K., 29, p. S25), and gives the results obtained with 
Grimm alfalfa. Three cuttings were made of the plants of the A series of pots 
during the season, and the plants of the B series were also cut hack weekly 
during the middle period, somewhat as in pasturage. 

The results showed that ‘‘ the water requirement of the two series during 
the first period (i. e., up to the time of the first cutting) was practically the 
same. The mean ratio of the six pots of series A (check) was 600±17 and of 
series B 615±6. The clifiurence is less than the probable error. 

Buriiig the second period the water requirement of the check series was 
85S±:13, while the series which was cut weekly during this period gave a water 
requirement of 975±23, an Increase of 14±4 per cent. It thus appears that 
alfalfa is slightly less efficient in the use of water when subjected to weekly 
cuttings. 

During the third period, when both sets were again treated alike, the water 
requirement of the check series (A) was 421±10 and that of series B 479±16. 
The B series thus shows during the third period also a slight increase (14±4 
per cent) in water requirement compared with series A.” 

It is noted that when the water requirement is based on the total dry matter 
produced during the season, series B was practically as efficient as the check 
series. The explanation seems to have been found In the relative yields during 
the second period, during which time series B produced only IS per cent of its 
total dry matter, while the check series produced 38 per cent. 

‘‘ The check series produced practically the same amount of dry matter dur¬ 
ing the second period as during the first Series B produced only 30 per cent 
as much during the second period, the small plants being unable to elaborate 
plant material as rapidly as the larger plants of series A. Series B wms also 
maintained during the midsummer period with an actual expenditure of only 
oue-third the water required by the cheek series. This forced economy in the 
use of water through frequent cutting seems not to be without effect on subse¬ 
quent production. Series B produced only 48 per cent as much dry matter 
during the third period as the cheek series, while during the first period, not¬ 
withstanding the shorter period of growth, series B produced GO per cent 
as much dry matter as the check series.” 

The bearing of these results on the management of alfalfa lands is discussed 
to show^a means of limiting the growth of the crop, so that its demand for 
water will not exceed the available moisture supply, b^ a system of pasturage 
In midsiimmer. * 

Baxley in the Great Blains area; B^elatioxi of cultural methods to produc¬ 
tion,^ E. a Ghilcott, J. g. Dole, and W. W. Btjes (U. B. Dept. Agr. Bui. 222 
(1915}. pp, S2y figs. 2). —^The study of the yields obtained under yarious methods 
of seed-bed preparation as here presented is made in such a way as to show 
the ^ effect of the crop immediately preceding and the tillage myolved in pre¬ 
paring the seed bed for bai-ley. ■ The area included 'in these Investigations 
covers parts of ten States and about 400,000 sq. miles of territory, and ranges 
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in altitude from 1,400 to 6,000 ft. Climatic conditions and tlie general plan 
of the investigations are described. Tables show the average cost per acre 
of tile farm operations, the cost per acre of producing barley in the shock by 
the different methods, and the results at individual stations. The total cost 
of production of Parley in the shock by the different methods of preparation 
is given at $4.65 for disked corn land, $5.45 for listed, $5.99 for spring plowed, 
$6.46 for fall plowed, $7.07 for subsoiled, $11.40 for summer tilled, and $14.51 
for green manured land. 

The conclusions state that differences in the climatic conditions of different 
seasons have caused much wider variations in yields than have resulted from 
differences in cultivation. Yields at Belle Fonrche, Garden City, Dalhart, and 
Amarillo have been markedly lower than those obtained at the other field 
stations. The only profit shown at any of these stations is S5 cts. an acre on 
disked corn ground at Belle Fourche, 

“ The highest average yields at eleven of the fourteen stations have heeii by 
summer tillage. On the average, it increased the yields nearly one-half over 
those produced on land cropped in the preceding year. On account of its 
cost it has not been the most profitable method of production. 

“At ten of the fourteen stations under study disked corn ground produced 
higher yields than from either the fall plowing or the spring plowing of 
barley stubble. It has been the most profitable method under trial at all the 
stations except Hettinger. 

“ The relative advantage of either fall or s]:>ring plowing Is largely de- 
I)eiident upon • the season. In the general average of the thirteen stations at 
which each method has been tried there is practically no difference. At only 
three stations has there been an average diff'erence of over 2 bu. per acre 
between the two methods. At the four more southern stations fall plowing has 
been better than spring plowing. 

“At the seven stations where subsoiling for barley has been tried it has 
produced an average of only 0,4 bii. more than fall plowing. At only two 
stations has there been a marked difference in the results of the two iiiethods. 
At one of these, siibsoiling has been responsible for an increase and at the other 
for a decrease in yield. 

“At eight stations listing instead of plowing has been tried. While the 
resulting yields have not been materially different from those on fall-plowed 
land, the lower cost of listing has made it the more profitable method.'^ 

Field beans, a profitable West Virginia crop, I. S. Cook (Went Virginia Bta. 
Circ, 18 {1915), pp. 11, figs. 5 ).—Methods of production and harvesting of field 
beans and the treatment of bean pests are given. 

Hardier spineless cactus, D. Geifpiths (Jour, Hcreditg, 6 (1915), No. 4, pp. 
182~’191, figs. 5).—This article notes selections already made in three varieties, 
Opuntia cacanapa, 0. subarmata^ and O. eUisiam, w^hich are described and 
illustrated, and which have been crossed with the more tender varieties of 
spineless cactus. The results are foi*ms which are entirely devoid of splines 
and a»e as rapid of growth as the spiny natives of the Texas region. 

Com in the Great Plains area; Relation of cultural methods to produc¬ 
tion, E. G. Chilcott, X S. Cole, and W. W. Bxjee {U. B. Dept, Agr. Bui. 219 
{1915), pp. di, figs. 6 ),—^The area covered by these investigations is that noted 
for barley (see p. 230). The method of work adopted involved, the raising of 
different croiis in various combinations or systems of rotations and under 
different methods of cultivation. 

In a study of the comparison of cultural methods it is shown that the 
average cost per acre of the farm operations involved In growing com in the 
Great Plains area is as follows: Plowing, $1.71; disking, 75 cts,; harrowing, 
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17 cts.; SEbsoiling, $1.43; drilling, 40 cts.; cultivating, 38 cts.; listing, 60 ets.; 
cutting and binding, 62^^ cts.; shocking, 50 cts.; twine, 221 cts.; and binder wear 
and repair, 15 cts. The comparative cost per acre of producing corn by different 
nietbocls is sliown as listed, $5.98; spring plowed, $7.11; fall plowed, $7.49; sub- 
soiled, $8.18; and summer tilled, $12.36. Data for eacb station are given and 
tlie results discussed. 

Ko one method of seed-bed x>reparation is essential to tlie production of 
corn in tlie Great Plains. Differences in seed-bed preparation, other than sum¬ 
mer tillage, have not |)roduced wide differences in grain yields, except at 
Huntley, Mont. Summer tillage has slightly increased the grain yield at all 
except three stations and has materially increased the fodder yields at the 
three southern stations. The increase in yields, however, has not been suffi¬ 
cient to make it the most profitable method at any station except Scottsbluff. 

'*At some of the stations, especially at North Platte and Akron, crop sequence 
is more important than seed-bed preparation in the production of corn. At 
eight of the 13 stations corn as a grain crop has not been produced at a profit 
by any method. When a value of $4 per ton is assigned to the stover or fodder, 
corn has been profitably growm by some method at all but one of the stations. 
The response to differences in culture and crop sequence is greater in the 
southern and central portion of the Great Plains than it is in the northern 
portion.” 

A new and prolific variety of cotton, G. W. Carver {AUiMma Tuskegee Sta. 
JBiiL 26 (1915}j pp. 7, i).—This notes a variety of cotton produced by the 

station having a long, fine staple, very prolific, remarkably wilt resistant, 
adapted to upland conditions, and bred from Sea Island, Eussell Big Boll, 
Jacksons Wilt Kesistant, and Simpkins Prolific. Cultural methods are sug¬ 
gested. 

[Max growing], H. L. Bolley (^ortJi. Dakota Sfa. Giro. 6 (1915), pp. 4)-— 
This suggests improved methods, including early sowing, the preparation of 
corn ground for seeding to flax, the use of wilt-resistant varieties, and the 
official inspection of the seed field by the station. 

Mber flax, P. C. Miles (U. S. Dept. Apr, Farmers' Bill. 669 {1915), pp. 19, 
figs. 10). —This discusses the production of flax for fiber, covering methods of 
cultivation and preparation of the fiber. 

Oats in the Great Plains area: Belation of cultural methods to production, 
E. G. Chilcott, J. S. Cole, and W. W. Burr (U. B. Dept. Agr. But 218 {19U), 
pp. ^)*—bulletin contains a study of the yields of oats from dif¬ 

ferent methods of cultivation and seed-bed preparation similar to that for 
barley (see p. 230). Descriptions of the climatic conditions and of the general 
plan of the investigations are followed by the results obtained at each of the 
several stations. 

The average cost per acre of the farm operations involved is given as the 
same as that for oats (see p. 231), except that cutting and binding cost 40 cts., 
shocking 13 eta, and twine 25 cts. The cost per acre of producing oats In the 
shock in the Great Plains area, as the averages of data from eight sfttions, 
show for disked corn land $4.50, listed $5.30, spring plowed $5.84, fall plowed 
$6.31, subsoiled $6.92, summer tilled $11.25, and green manuring $14.36. 

Tables show itemized data for yields and costs at each station for the differ¬ 
ent methods for sev'eral years, and these are briefly discussed. 

These investigations have shown that the relatively poor adaptation of oats 
to the southern section of the Great Plains can not be overcome by cultivation. 
Seasonal conditions cause much wider variations in yields than can be caused 
by differences In cultivation. . . . 
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all stations wliem it lias been tried, listing for oats lias been either more 
profitable or has resulted in less loss than fall plowing. Green manuring has 
been productive of higher yields than either fall or spring plowing, or disking 
corn gTOiiiicl, at nine of the thirteen stations from which results by it are re¬ 
ported. The cost of production by this method was so high that it showed a 
profit at only two stations. Oats following summer tillage produced the highest 
average jdelds at all stations except Hettinger, where the yield was exceeded 
only by that on disked corn ground. While the expense of the method has pre¬ 
vented its being the most profitable, the degree of insurance which it affords 
against failure of the feed crop might justify its-practice in oat production in 
at least some sections of the Great Plains. Disking corn ground yielded the 
highest profits of any method tested at all stations except Garden City and 
Daihart. At these two stations the crop was iiroduced at a loss, but this loss 
was less than by any other method.” 

Potato breeding and selection, W. Stuaet (O'. S. Dept. Apr. Bui. 195 (1915), 
pp. S5, pis. 16, figs. 2). —In this bulletin the author defines breeding and selection 
and their limitations in work with the potato, notes the technique in handling 
tlie pistil and stamens, discusses pollen-producing varieties, and gives results of 
experimental crosses since 1909. 

It is noted as doubtful whether the secretion of a stigmatic fluid is a normal 
function of the potato blossom at the present time. This observation is stated 
as being contrary to the teachings of previous investigators. Ilecords show the 
parentage, number of flowers crossed, number of seed balls developed, percent¬ 
age of success, and the number of seedlings that produced tubers for over lOO 
crosses made in 1900. Varietal affinity is noted as a factor in making success¬ 
ful crosses. The method of growing and testing some 28,000 seedlings is de¬ 
scribed. 

In regard to inheritance in the Pi generation it is stated that in a popula¬ 
tion of 1,425 seedlings from a cross betwmen Irish Cobbler and Irish Seedling, 
the first parent having a creamy w^hite skin and purplish tinged sprouts and 
the latter wuth flesh-tinted skin and purplish sprouts, color was absent in T0.2 
per cent of the tubers. Of those showing color, 36 wmre mottled 'with white, 
229 were flesh, 104 were red, 55 were purple, and one was violet-black. In 
another instance, out of a population of 870 seedlings of Irish Cobbler crossed 
with Keeper, color wms absent in 69.7 per cent of the tubers. The pollen parent, 
Keeper, being a red-skinned variety, it would seem that if w'hite were recessive 
a larger proportion of the Pi generation should have shown color.” 

The work of Goodrich and other early breeders in the improvement of the 
potato by selection are briefly discussed and the tuber-unit and hill-selection 
methods described. 

It is stated that the almost total failure of our present-day commercial 
varieties to produce seed balls is due to male sterility rather than to imperfect 
pistils or ovaries, and that the tuber-unit and hill-selection methods are chiefly 
valuable in pointing out the weak, unproductive, and diseased seed tubers. 

Report of the offiLcer in charge of the Prickly Pear Experimental Station, 
Bulacca, J. White (Ann. Rpt. Dept. Pub. Lands Queensland, 1913, pp. 
pis. 3). —^This gives m detail the methods employed in searching for ways and 
means for the destruction of the iirickly pear in Queensland. The effects of 
different poisons applied' by injections and by spraying, treating with poisonous 
gases and vapors, and the use of parasitic insects are described. 

The prickly pear problem in Australia, C. P. Juhitz (Iteprint from WeeJdg 
Gape Times and. Farmers' Rec., 1915, Feb. 5, pp. I 4 , figs. 6). —This article gives 
compiled results from various sources of methods for the eradication or utiliza'’ 
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tion of prickly peor in Australia. Tlie methods consist in the introduction of the 
cochineal insect, poisoning the plants with various chemicals, and establishing a 
commercial use for the plant, such as a source of potash fertilizer, oil, indus¬ 
trial alcohol, and fodder for stock. 

Some observations on Upper Burma paddy (grown under irrigation), 
E. Thompsiwe (A^r. Jom\ India, 10 {1915), No. 1, pp. 26--5S, ftps. 11 ).— This 
article notes the improvement of rice by selection and crossing as to the number 
of grains per plant, variation in weight of grain, and tillering. 

It is shown that as the tillers increase there is an increase in the weight of 
grain, but this increase is not in direct proportion to the number of tillers pro¬ 
duced by the plant. As the number of tillers iueretise the average yield i)er 
tiller decreases. 

In cross-fertilization is was found that ‘‘ whiteness and redness of glumes act 
as a pair of simple Mendelian characters, the former being dominant. White¬ 
ness and redness of grain also act as a pair of simple Mendelian characters, 
redness being dominant’’ 

It is noted that “ as the heads of paddy emerge from the sheath the flowers 
mature from above downward, before or when very little spreading of the panicle 
has taken place. The stamens emerge daily generally from the segment of the 
head which has just come out of the sheath, and the head inpens the whole of 
its flowers in three or four stages on successive mornings. The glumes open, 
the stamens hang out, and the feathery stigmas protrude once only and for a 
short time in the early morning, usually between 7 and 10 a. m. Dewy morn¬ 
ings appear to be most favorable, and ‘ flowering ’ will then be at its maximum 
height about S to 9 a. m. As the dew gradually disappears the flowers will be 
found to be opening rapidly but, as soon as the day begins to get very bright, 
dry, and warm, no more glumes open and those already opened close up again, 
the stamens by this time being dried and shriveled up. 

The angle formed by the two edges of the glumes when the flowers are fully 
open is about 25 to 30°, but the stamens have often emerged before the flower 
is fully open. Pollination takes place before the glumes open, or at the moment 
of opening, seldom afterwards. At the moment they emerge from the glumes 
the anthers are found to be already open at the lower end, and with the aid of 
a microscope pollen grains can generally be found on the stigmas.” 

The transplanting of [rice], N. S. McGowan (Ann. Rpt. Agr, Bias. Bihar and 
Orissa, 191S--14, pp. 20-2S ).—This article gives the results in transiflanting 1, 2, 
4, and 6 seedlings to a hill under varying conditions. 

The data show that 4 seedlings per hill gave the largest yields in general, 
whether planted in a wet or dry seed bed. Using 8 maunds (about 650 lbs.) of 
seed per acre gave better results in the seed bed than 1, 4, or IG maunds. 
Transplanting 18 in. apart seemed preferable to 6, 9, or 12 in. With heavy 
applications of barnyard manure (160 tons per acre) the single plant hill 
equaled or exceeded the others (2, 4, and 6) in yield. 

Notes on the liydrocyanic acid content of sorghum, J. J. Wxbiaman and 
H. M. West (U. B. Dept. Agr., Jour. Agr. Research, 4 (1915), No. 2, pp. 179-185, 
figs. B ).—The following conclusions were drav/n from tests at the Blinnesota 
Experiment Station with two varieties, feterita and Orange sorgo, grown on 
different soils and under varying fertilizer treatments: 

When sorghum is grown on poor, infertile soil, added nitrogen may slightly 
increase the amount of li 5 "drocyanic acid in the plant ■ With a fertile soil and 
abmidant nitrogen this effect may not be produced. Dpriiig the first three or 
four weeks of the plant’s life the prussic acid is concentrated in the stalks. 
'Then it rapidly decreases and disappears there, but apparently persists in the 
leaves In decreasing percentages until maturity. 



HOKTICULTUBE. 


235 


Climate and variety may be more important factors tMn soil nitrogen in 
cletermliiing tbe amount of tbe acid in the plant. Complete layclrolysis of tbe 
gliicosid is obtained by digesting tbe macerated tissue for two boiirs at 40 to 
4o° C.” 

Soy beans, an important West Virginia crop, I. S. Cook and W. B. Kemf 
(West Virginia Bta. Circ, 20 (1915), pp . 19, figs, 4 )-—Methods of utilizing soy 
beans as a seed crop, bay, silage, i^astiire, and soil improvement crop are brieflj’' 
noted. Two, 3, and 4 year rotations that include soy beans are suggested. 
Tbirty-tbree varieties are described and yields from some of them for 1912, 

1913, and 1914 are given tluit sbow’ a range np to 25.3 bn. of seed per acre. Of 
tbe varieties tested, Wilson, Boosevelt, and Peking are noted as tbe most prom¬ 
ising sorts for ll'est Virginia. Cultural and harvesting directions are given. 

Saccharose formation in the sugar beet, H. Colin (Compt. Rend, Acad, BcV 
[Paris], 159 (WlJf), No. 20, pp. 687-689 ).—This gives tbe results of a study to 
determine "wbetber tbe saccharose is developed in tbe leaf and passes to tbe 
roots as such or whether it passes to tbe roots as invert sugar and is there 
transformed to saccharose. From tbe use of two varieties of beet studied in 
light and in darkness the author concludes that both of these phenomena take 
place, with much variation in different varieties of beets. 

Sweet potato [experiments], F. Watts ( Imp . Dept. Ag?\ West Indies, Rpt. 
Bot. Bta. [etc.], Antigua, lOlS-lA, PP- 5-8 ).—In variety tests of sweet potatoes 
covering the i)eriod from 1901 to 1011, inclusive, the average yields ranged from 
31 to 51 lbs. per iilat of IG varieties. 

In plant selection experiments based on large yield per plant it is noted that 
A’ery satisfactory results are being obtained. The first year plants yielded 
from 3 to 6 lbs. each, which increased to from 4 to 174 lbs. the second year. 

The early agricultural history of timothy, C. V. Piper and Ivatherine S?. 
Bort (Jour. Amcr. Boo. Agron., 7 (1915), No. 1, pp. 1-14 ).—This article notes 
the early agricultural history of timothy or herd’s grass as first discovered in 
New Hampshire in 1700 or in Maryland in 1720. A bibliography of works pub¬ 
lished prior to 1847, in which this grass is mentioned, is cited. 

A text-book on tobacco, C. Werner (New York: Tobacco Leaf Publishing Go., 

1914, pp. 32S, figs. 34 ).—^An enlarged edition of this work (E, S. R., 22, p. 637). 

Relation between the dry matter and winter resistance of different varie- 

ties of winter wheat, E, SiNz (Jour. Landw., 62 (1914), No. 4, pp. 301-335 ).— 
This gives the results of experiments carried on at Gottingen in 1911 and 1912 
in the experiment field, in pots, and in sunken masonry tanks with 10 varieties 
of wheat. 

It is shown that there is a direct relation between dry matter and frost 
resistance; that is, a high, dry matter content correlates with high frost re¬ 
sistance, and vice versa. Those varieties that show ability to prevent rapid 
transpiration by the firm texture of the tissues and by the action of the 
stomata were found to be among those that were most highly frost resistant. 

Hard wheats winning their way, M. A. Caeleton ( U. B. Dept. Agr. Yearbook 
1914, pp. 391-420, pts. 7, figs. 4)*—^This article traces the evolution of the bard 
wheats in this country from their introduction from Russia- through^' the stages 
of increased production on the Great Plains, and the milling and commercial 
developments as to their products. 

HOETICXJLTHEE. 

[Progress report on horticultural investigations] (Missouri Bta. But 131 
(1915), pp. 479-433, fig. 1 ).—This comprises concise statements of progress made 
along various lines of horticultural work during tbe year ended June 3Q, 1914. 
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In a stiidy of bud selection for increasing yields by J. C. Whitten it has been 
fooncl that continuous bud selection of strawberry plants during a period of 15 
years has given no gain in the total productiveness of the plats originated from 
high-productive plants over the plats originated from the low-productive plants. 
^Selection from bud-propagated strawberry iDlants does not appear to have 
limited the range of variation among individual plants. A similar experiment 
lias been conducted with scions selected from an exceptionally poor-yielding 
Ben Davis apple tree and from the Ben Davis tree which produced the 
largest and best apples of its kind on the station grounds. Examination of the 
third year’s crop showmd no perceptible difference in size, color, grade, or 
duality of the fruit from the two lots of trees. The total product from the 
trees in each lot averaged slightly higher than those propagated from the high- 
producing parent. There appeared to be as much variation between individual 
trees in either plat as between the two. 

An investigation is being made by 0. C. Wiggans of the tendency of certain 
varieties of fruit trees to hear only in alternate years, as compared with 
varieties which tend to bear more regularly. Observations made in the spring 
in the case of a Gano apple tree showed that there were no blossoms produced 
on spurs W'hich had borne fruit the previous year. Likewise but very few 
blossoms were produced oh the Eome and Jonathan trees on bearing spurs of 
the previous year. 

The test at the station of fall v, spring planting of trees, by J. C. Whitten, has 
shown that fall-planted trees have reached their hearing habit approximately 
one year in advance of the spring-planted trees. In every case the fall-planted 
trees have grown much better during the year than those planted in the spring. 
This was particularly true of cherries. In apples the fall-planted trees showed 
a greater growth of from per cent to 150 per cent in excess of spring-planted 
trees. Fall-planted trees produced a thicker trunk and the growth of the lateral 
buds was more vigorous. 

Observation of the self-fertility and self-sterility of fruits by C. 0. Wiggans 
during the last year Indicates that all the varieties of peaches commercially 
growm in Missouri are self-fertile, and that mixed plantings for the sake of 
cross pollination are unnecessary. Only a few of the commercial apples gave 
indications of being able to fertilize themselves. 

In the orchard nutrition studies by J. C. Whitten and C. 0. Wiggans the 
peach is the only fruit which has so far shown any advantage from the ai)pli- 
cation of fertilizers (E. S, E„ SI, p. 335). On all plats fertilized with nitrogen, 
whether alone or in combination, the number of peaches set was larger than 
on the other fertilized plats or on the check plats, and the average increase 
in the number of peaches produced was 50 per cent. The average weight of 
the peaches fertilized with nitrogen, however, wms only 60 per cent of the 
average weight of the peaches grown on plats receiving fertilizer other than 
nitrogen. The nitrogen-fertilized trees carried a very heavy foliage, and it is 
believed that extreme drought conditions caused an excessive evaporation from 
these trees. 

Observations thus far made by C. C. Wiggans relative to the possibility of 
forecasting bloom by examination of fruit buds during the winter indicate that 
a fairly accurate prediction can be drawn from a count of the winter buds. 
This work is to be continued. 

Division of horticulture.—Summary of results, 1914, W. T. Magoijh et al. 
(Garmda -Empt, Farms Bui, 82 {1915), pp, 88 ),—^TMs comprises a summary of 
results secured in 1914 in the breeding and cultural experiments with fruits, 
vegetables, forest and ornamental trees, and herbaceous plants conducted at the 
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Central Farm, Ottawa, and at the various branch experimental farms and sta¬ 
tions in Canada. The details of the work are to appear as usual in the annual 
report at a later date. 

Among the commercial varieties of apples tested at the Central Farm Bed 
June, Stayman Winesap, and Borne Beauty give considerable promise, both 
with reference to hardiness and quality, although it is believed that Borne 
Beauty should be tested further before recommending it for commercial plant¬ 
ing in a climate as cold as that at Ottawa. The Delicious kills back and is not 
considered hardy enough for commercial purposes in that region. 

Additional data are given on the closely planted Wealth 5 ' apple orchard 
(E. S. R., 32, p. 437). The estimated net profit per acre in 1914 was $115.40, 
the average net profit per acre from date of planting, 1896, being $90.49, Of 
the original 144 trees there are now 88 left. 

In previous observations made for a number of years relative to the yields 
of individual trees of the same varieties of apples there was found to be a 
great difference in the yields from different trees (E. S. B., 27, p. 343). An 
experiment in scion selection wms started in 1905 in which scions taken from 
the least productive tree, the most productive tree, and the tree which bore a 
good crop every year in a row of 18 Wealthy apple trees were root grafted 
and planted out in 1909 on a uniform piece of soil. The yields for the three 
bearing years 1912 to 1014 indicate that the bearing habit of the parent tree 
has been perpetuated in each case, although observations are to be made for 
several years before definite conclusions are drawn. 

Of the autumn bearing strawberries being te.sted, the Progressive has thus 
far given the best results. In 1914 this variety yielded a fair crop of fruit in 
the regular season and also in the autumn, the fruit continuing to ripen until 
injured by frost. The results for the first season of a test of European grapes 
grown under glass are given. Data are also given on a series of experiments 
with orchard heaters conducted at the farm in the fail. The data secured 
indicate that these heaters may prove very useful in strawberry and truck crop 
plantations, where the value of the crop is relatively high. The usual notes 
are given on the more promising varieties of vegetables and ornamentals tested 
both at the Central T'arni and at the branch stations. Fertilizer tests with 
potatoes are reported from the Fredericton, New Brunswnek, substation, and 
cultural tests from the Bosthern, Saskatchewan, substation, 

A series of tests was started in 1913 at the Kentville station, W. S. Blair 
in charge, to determine the advisability of fertilizing fruit trees when they are 
planted. The results to date indicate that there is little advantage in using 
fertilizers at planting time and that good cultivation is of greater importance. 
From two years’ work carried on by this station in a number of cooperative 
orchards, it appears that four thorough applications of lime-sulphur arsenate 
of l.OOS sp. gr. -will control scab as effectively as Bordeaux mixture without 
danger of russeting the fruit, which is usually more or less serious when 
Bordeaux is applied after the blossoms fall. The application of a dormant 
spray in addition to the regular sprays appears to be of little value in control¬ 
ling scab. A test was made of the claim that sugar added to Bordeaux will pre¬ 
vent russeting. The addition of 2, 4, and 6 lbs. of sugar, respectively, to 4:4:40 
Bordeaux arsenate mixture proved to be of no value as a preventive of russet^ 
ing. A series of tests undertaken to determine the actual gain from' arsenate of 
lead in lime-sulphur for the control of scab indicated that the arsenate of lead 
had very little fungicidal value. Commercial concentrate lime-sulphur appeared 
as effective in controlling scab as the home-boiled concentrate. 

The university farm garden, A, L. Daoy Vir 0 ;nda' Bta. Giro, X7 (IMS), 

pp. 16j figs, The author here presents detailed records of demonstration 
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experiments in vegetable gardening conducted in the univerBity farm garden 
during 1913 and 1914. The data given for each vegetable show the dates of 
planting, area planted, date of first sale, approximate yield, approximate aver¬ 
age price, total sales, and estimated gross returns per acre. The results are 
further discussed from the standpoints of yields, distribution of income, rela¬ 
tive values of the different crops, and the relative values of the different sys¬ 
tems of cropping. This circular also contains a planting table for vegetables, 
together with a table showing the details of succession and companion crop¬ 
ping plans as used in 1014. 

Cabbage, eaulifiower, turnip, rape, and other crucifers, Wo P* Bkooks 
{Massachusetts Circ. 49 (1915), pp. 4)*—is a revision of Circular 38 of 
the same series (E. S. B., 32, p, 337). 

How to grow muskmelons, J. W. Llotd {Illinois Bta, Circ, IS9, 2. ed., rev, 
(1915), pp. IS, figs, 8), —The present edition of this circular (E. S. R., 23, p. 
42) has been somewhat revised to conform to more recent information on the 
subject. 

Arboriculture in Spain, J. M. Priego (Boh Agr, Tec, y Econ., 6 (1914) ^ Wos. 
6fl pp. 530-5B3; 67. pp. 626S33; 68, pp, 712-723; 69, pp. 827-883; 70, pp, 927- 
93S; 71, pp. 1011-1017; 72, pp. 1115-1120). —^An analysis of fruit growing in 
Spain by groups and regions, with a discussion of the pai’t to be played by the 
producer, the merchant, and the State with reference to the best future devel¬ 
opment of the Industry. 

Annual report on the Fruit Experiment Station, Shillong, for the year 
ending June SO, 1914, C. H. Holder (Ann, Bpt. Agr. Ea^pts. Assam, 1914, PP* 
55-78, pi. 1).—^TMs comprises a brief descriptive account of the fruit station, 
which was started in 1912, together with a statement of the number and vari¬ 
eties of trees, bushes, and plants in the fruit plantations. 

[Final reports of the Boyal Commission on the Fruit Industry] (ii/cZ- 
hoiirne, Australia: Govt, 1914, PP* 28-^19). —^This embraces the salient features 
of the majority and minority reports of a parliamentary investigation relative 
to the production, distribution, marketing, and exportation of Australian fruit, 
including the operations of producers, shippers, carriers, dealers, and others 
connected with the fruit industry. Recommendations looking to the betterment 
of the industry are also included. 

New or noteworthy fruits, III, XJ. P. Hedrick (New Xork Btate Bta. Bui. 
408 (1915), pp. 211-220, pis. 4). —In continuation of a previous bulletin (E. S. 
R., 31, p. 337) the author describes the best recent fruit introductions as tested 
on the station grounds. Attention is called to the fact that these varieties are 
still on probation at the station and growers are advised to go slow in making 
commercial plantings of such fruits. 

The varieties here described include The Niagara peach, Muscat Hambu'rg 
grape, Lambert cherry, Late Muscatelle plum, Industry gooseberry, Black Pearl 
black raspberry, Marldon red raspberry, and Amanda strawberry. 

Experimental results in young orchards in Pennsylvania, J. P. Stewart 
(Penmglmnia Bta. Bui. 184 (1915), pp. 20, figs. 4)* —The station started an 
extensive series of orchard experiments in various parts of Pennsylvania in 
1907-S. The results of some of these experiments, especially those on the 
fertilisation of mature orchards, have been reported on from time to time 
(E. S. E., 20, p. 437). This bulletin gives the results of various experiments 
which have been conducted in young orchards during the first seven years. 

A comparative test was made of apple trees propagated on wholes roots, on 
top pieces, and on bottom piece roots.' As measured by the average size and 
height of trees after a period of 11 years in the orchard, it is concluded that 
there is practically no difference in eiSclency between the various methods of 
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propagation now generally used in nurseries. Tlie aiitlior calls attention, 
Iiowerer, to the desirability of eliminating the seedling root entirely with the 
view of doing away with the numerous ill effects of poor unions and the develop¬ 
ment of dednite and standard root systems, with which the injuries from root 
aphis and kindred dilBciilties might be reduced or entirely cdiminated. Further 
work is planned along this line. 

A test was made relative to the influence of scion selection in improving 
yields. The scions from siii>pose<lly superior individual trees were top grafted 
chiefly on Northern Spy stock and ordinary nursery trees of the same varieties 
were planted alongside for comparison. The relative yields from the two 
classes of trees as shown for eight varieties Tor the seventh year of growth 
are not sufficiently decisive, either to approve or condemn the practice of scion 
selection. The results as a whole thus far clo not warrant anyone in paying 
materially higher prices for so-called pedigreed trees. 

Another experiment is being conducted to determine the best stocks for use 
in top grafting. The Jonathan, Tompkins King, and Grimes apples were all top 
grafted on Northern Spy, Tolman, Wolf Kiver, Paragon, and Champion stocks 
and compared with nursery-gi'own trees of these three varieties grafted on seed- 
ling roots. In all cases, except one, those of varieties top grafted on Wolf 
Elver, the top-grafted trees on knowm stocks have made a better average 
growth during the period, lOOS to 1014, than those grafted on seedling roots in 
the nursery. Among the various stocks the trees developed on the Paragon 
are now distinctly in the lead, with those bn Tolman coming second. The 
superiority of these two stocks for Grimes and Tompkins King is very marked 
so far as growTli is concerned. In vsmoothness of unions the Tolman and 
Champion are probably best, wutli Paragon next, except with grafts of the 
Jonathan, with which variety the Paragon stock has tended to outgrow the 
scions. Northern Spy stock has averaged third in growdli and is about equal to 
Paragon in unions. Although making an excellent trunk and root system, it is 
considered less desirable than either Tolman or Paragon for stock piiiposes 
owing to its unusual tardiness in starting growth in the spring. Attention 
Is called to some interesting relations between certain stocks and scions 
obvserved by S. Fraser, of Geneseo, N, Y. This nurseryman finds that the 
Twenty-Ounce top grafted on Baldwin makes from 50 to 1<X> per cent better 
trees in five to eight years than when worked on Northern Spj^ The Wealthy 
does very poorly on Khode Island Greening, whereas Ehode Island Greening 
does very w^ell on Wealthy. Hubbardston scions top grafted on Ben Davis, 
Northern Spy, and Tolman resulted in such peculiar changes in twig color that 
they coiiM not be used w^ith safety for further scion wood until they had proved 
their identity by coming into bearing. 

Four experiments in dynamiting orchard soils w^ei'e started in 1912. Two of 
these -were on orchards just being planted and two on 25-year-old Baldwin trees 
wffiich had become more or less sod bound. Briefly stated the results for a 
period of three years have failed to show any-appreciable benefits, either in the 
young or the old orchards. ^ 

la one experiment started in 1908 the orchard was divided into 45-tree plats, 
each involving three varieties of trees. The following treatments have been 
followed anmiaily: Tillage, tillage and interci*op, tillage and cover crop, cover 
crop and manure, cover crop and feitilizer, mulch, mulch and manure, and 
mulch and fertilizer. Data secured on moisture, growth, and yield at the close 
of a 7-year period show practically no difference between the clean tillage plat 
^ and the plat tilled early in the season and sowm to an annual cover crop of a' 
'‘'"^mixture of red and crimson clover. The use of a tilled annual intercrop early 
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in tlie season followed by a late cover crop of rye resulted in nearly 12.5 per 
cent more tree growth than for trees under either tillage or tillage with a 
cover crop. In general all of the mulching methods gave better results tbaii the 
tillage methods. The author concludes relative to this test that the best soil 
management in a young orchard is the one which conserves the moisture best. 
Tills gives the largest growth and earliest fruiting under most contliilons. The 
moisture is conserved most efSciently hy a good mulch of strawy manure or 
other plant materials, which should be accompanied by proper protection 
against mice. Where sufficient mulching materials are not available proper 
tillage and cover crops should give satisfactory results. On good tillable soil 
and with the trees well mulched the use of tilled intercrops is the most prac¬ 
tical method of orchard developmeat The financial returns from intercrops of 
potatoes in these experiments have usually run from $40 to $50 an acre even 
on the very poor soil involved. 

Among the annual cover crops buckwheat, hairy vetch, and millet rank high. 
It is suggested that the buckwheat may be harvested by high cutting or heading 
xwobabiy without materially reducing its favorable influences on the adjacent 
trees. The use of alfalfa in the orchard not only furnished an abundant supply 
of mulching material around the young trees, but under favorable conditions 
it may also afford a considerable surplus for hay. The mulch should be 
heavy enough to prevent the alfalfa from growing in competition with the 
principal tree roots. This system of management gave better results than any 
kind of annual tillage during the first seven years. In the older bearing 
orchards, wffiere the miilch-prodncing area is small, three courses are suggested— 
mulching materials may be brought in, a tillage system, preferably by disking, 
may be adopted, or It may be possible to replace both by a proper system of 
fertilization. 

The fertilizer experiments as a whole have shown that the fertility needs 
are often most important in the older orchards (E. S. R., 29, p. 437). In lieu 
of Si')eeific information relative to the needs of such orchards annual applica¬ 
tions of either stable manure at the rate of 6 or S tons per acre or a commercial 
fertilizer carrying about 6 per cent nitrogen, S per cent phosphoric acid, and 
4 per cent potash at the rate of about 500 lbs. per acre are recommended. On young 
trees applications of plant food alone have given as a rule but little benefit 
except in the imesence of an abundance of moisture. In a few cases some actual 
injury has apparently resulted to young trees from rather heavy applications 
of commercial materials especially rich in the more soluble forms of potash. 
Hence a good mulch of manure is helieval the best gexieral application for 
young' trees. Where this is not available moderate surface applications of the 
above noted general fertilizer are recommended. 

Making old orchards profitable, L. Gbeene {loim Bta, Oirc\ 20 (IPid), pp. 
S-SB, figs. H ).—^This circular summarizes the principal results secured in an 
apple orchard survey of Mills County, Iowa (E. B. K., 32, p. 540). 

Stock infiuence upon the -vintage equality and other characters of apples, 
B. T. P, Barkee (TJmv. Bristol, Ann. Rpt Agr. and Hort, Research Sta., 191S, 
pp. P7“Id2).—The results of analyses made under the direction of the National 
Fruit and Cider Institute for a number of years lead to the conclusion that the 
influence of the intermediate stock on the vintage quality is very slight, if it 
exists at all- Analytic data on fruit juice from various trees in, 1913 with 
average data for the period 1908-1913 are given. 

The cacao tree in the State of Bahia,'L. Zehhtnee {Le Gacmyer dans'VEtat 
de Bahia. Berlin: R. Friedlmder 4 Bohn, pp. Xll-fidd, '49).—An 

accO'Unt of cacao culture in Bahia, based upon travel studies made by the U'Uthor 
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during 1909 and 1911. The region of cacao cnltnre is briefly described and con¬ 
sideration is given to the estabiisimient of plantations, management, production, 
financial returns, varieties, harvesting and preparation, statistics, diseases and 
insect pests, transportation, and the relation of the State to the cacao industry. 

Citrus fertilization experiments in Porto B,ico, C. F. Kinman {Porto Rico 
8ta. BuL 18 (1915), pp. S8, pis. 2, figs. 2 ).—^Thhs bulletin reports cooperative fer¬ 
tilizer experiments in citrus groves which were started in 1905 by H. G. Hen- 
riehsen, continued by U. J. lorns, and completed by the author. In order to 
determine the comparative effects of nitrogen, phosphoric acid, and potash, 
both complete and incomxhete mixtnres of these elements secured from various 
sources were applied. The results secured in three different groves are here 
presented in tabular form and discussed. 

The results of the work as a whole show a i^ronoiinced effect on both trees 
and anantity of ffuit due to fertilization. This effect was greatest as to 
trunk, top, and leaf growth, and as to leaf color where a complete fertilizer was 
given. The difference in leaf color appeai'ed to be most pronounced during 
periods of drought. In one grove the color was poorest in the plat given no 
phosphoric acid and in another grove the color was poorest where no nitrogen 
was given. 

The growth in the check plats was so slow and unsatisfactory that all except 
one were discontinued before the conclusion of the experiments. The appear¬ 
ance and growth of the trees in plats given a complete fertilizer were practi¬ 
cally the same, except that in a plat given nitrogen in the form of dried blood 
they were not so thrifty. The weight of fruit harvested from check plats was 
only 27 per cent of that harvested from complete fertilizer plats. 

In one grove the gain in yield by plats given three elements over those given 
two was 80 per cent and in the other 44 per cent. Of the trees receiving only 
two elements those given no potash bore more than those given no phosphoric 
acid. 

The trees receiving no nitrogen gave the poorest yields. The average weight 
of the fruit i,>er hundred was heavier in the plats given no nitrogen than in 
those where phosphoric acid or potash was omitted. The differences in yield 
between plats receiving muriate of potash and sulphate of potash were too 
slight to indicate the superiority of one form over the other. No differences 
were noted between these plats in respect to quality, flavor, or color of the 
fruit. In one grove where nitrogen was applied in the form of nitrate of soda 
the yield was but 83.7 per cent of that where an equal amount of nitrogen was 
given in the form of sulphate of ammqnia. In another grove, however, there 
was practically no difference resulting from the two treatments. On the basis 
of the results of these experiments dried blood axqxsars to be a somewhat less 
favorable source of nitrogen for citrus fruits than either sulphate of ammonia 
OF nitrate of soda. No marked difference in flavor of fruit was observed result¬ 
ing from the application of different fertilizers. There was also no apparent 
difference in time of ripening of the fruit between the various fertilized plats. 
The fruit ripened earlier in the check plat than in the fertilized plats. 

Drug plants under cultivation, W. W. Stogkbergeb (U, B. DepL ' Agr., 
Farmers^ Bui. 663' (1915), pp. 39, figs. 8 ).—^The author calls attention to a 
number of drug plants suitable for cultivation in the United States and gives 
general suggestions relative to the culture, harvesting, distillation, yielding, 
marketing, and commercial prospects for drug plants. Specific information 
secured from various sources in this department is then giyen 'relative to^ the 
cultivation, handling, and yield of individual species,' including also available 
data relative to the demand and prices paid. 
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A Mbliograpiay of clepartnient publications dealing wltb drug plants is 
appended. 

Experiments in hybridizing Japanese flowers wliicb. appear to show a 
variation in Mendel’s law, AV. P. Jenny {BcL Amer. 79 {1915)^ No: 2036, 
pp. 18,19; aOs, in ScL Amer., 112 {1915), No. 8, p. 182). —^Tbe aiitlidr found that 
tlie dry pollen of tlie white moonflower applied to the stigma is inert, and will 
not fertilize the ovary unless the pollen be wet with the fluid excreted uix>3i 
the surface of the stigma of the moonflower. This discoverj^ led to the series 
of experiments here described, in which the Japanese morning-glory was crossed 
with the white moonflower. As a result of these experiments, extending over 
several years, it is concluded that hybrids of Japanese morning-glory -with the 
w^hite moonflow’-er are subject to Mendel’s law in only a limited way, if at all. 
This is believed to be due to the influence of the fluid excreted by the stigma 
of the moonflower. Crosses between the Japanese and American morning- 
glories arising from pollination by insects follow Mendel’s law. 

Dwarf evergreens, G. Y. Nash (Jour, N. Y. Bot, QarcL, 16 (1915), No. 18S, 
pp. Jf7-61, pis. g).—-The author briefly discusses the selection and care of ever¬ 
greens, and gives short descriptions of a number of dwarf evergreens, both 
coniferous and broad-leaved, which may be readily procured. Lists of evergreens 
for special purposes or conditions are also given. 

Lime and sulphur solutions, G. E. Stone (Massachusetts 8ta. Giro. 53 (1915), 
pp, 21 .—^TMs is a revision of Circular 39 of the same series (E. S. E., 32, p. 338). 

FQEESraY. 

The ^rational Forests and the farmer, H. S. Geaves (U. B. Dept Agr. Year^ 
took 1914, PP* .65-B8, pis, 6). —In this paper the author calls attention to many 
ways in which the National Forests influence the welfare and development of 
agricultural communities. Among the special benefits to the farmer here dis¬ 
cussed are the benefits through protection of water resources, through sup¬ 
plies of forest products, from grazing privileges, direct and indirect benefits 
from the establishment and maintenance of various industries utilizing the 
resources of the forests, and the benefits from public improvements built by the 
Government. 

The farm woodlot problem, H. A. Smith (U, B. Dept, Agr, Yearhoolc 1914, 
pp, 439-456, pis, 8).*—-An economic discussion of the farm woodlot problem in 
which consideration is given to the question of taxes, wmodlots as sources of 
'wealth, marketing difficulties, how the farmer may protect himself in marketing 
timber, and woodlot values, present and future. 

The new Massachusetts forest taxation law, F. W. Eane (Boston: State 
119151, pp. So, pis. 8). —^This pamphlet contains the full text, with explanation, 
of the Massachusetts forest taxation law passed in the spring of 1914, 

Natural reforestation in the mountains of northern Idaho, H. B. Humphrey 
and X E. Weaves (Plant World, 18 (1915), No. 2, pp. Sl-47, flgs. 9).—The 
authors here present the results of a study of various types of natural reforesta- 
tion as observed in the mountains of northern Idaho. 

[Beport of progress on] forestry (Missouri Bta, Bui. ISl (1915), pp, 478, 
479), —A concise statement of progress made in forest investigations, carried 
on by E. C- Pegg during the year ended June 30,1914. 

With the view of studying the methods of prolonging the service of wO'Od 
fence posts about 550 posts, representing 25 species, were set in 1913. Exami¬ 
nation at the end of the first year showed no evidence of decay' or fungus 
growth- Persimmon, honey locust, and a few coffiee-bean posts showed damage 
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by borers. Tlie creosote bad leached out 'and discolored the soil to certain, 
extent around some of the cottonwood, willow, and sycamore posts. 

test of the effect of storage conditions on the vitality of forest tree seeds 
indicates that the vitality is low after they have been stored for two years, and 
that the proper method of storing forest tree seeds will depend upon the species 
to which any particular seed may belong. 

The preservation of structural timber, PI. F. Weiss (New York ami London: 
MeGraw-JiiU Book Gompany, Inc., 1915, pp. XF/Ii+di^, pis. 41, figs. S2).—A 
text-book and manual of information dealing with the wood preserving industry, 
the subject matter being based largely on lecture notes ijrepared by the author 
for civil engineering students at the University of Wisconsin. 

The introductory chapter deals with the importance and history of wood 
preservation. The succeeding chapters discuss the factors which cause the 
deterioration of structural timber, the effect of the structure of wood upon its 
injection with preservatives, the preparation of timber for its preservative 
treatment, processes and preservatives used in protecting wood from decay, 
the construction and operation of wood preserving plants, prolonging the life 
of cross-ties from decay and abrasion, prolonging the life of poles and cross- 
arms from decay and insects, prolonging the life of fence posts from decay, 
prolonging the life of piling and boats from decay and marine borers, prolong¬ 
ing the life of mine timbers, paving blocks, shingles, lumber, and logs, the 
protection of timber from fire and minor destructive agents, the strength and 
electrolysis of treated timber, and the use of substitutes for treated timber. 
Considerable information dealing with wood preservation, wood preserving 
processes, and data on the wood preserving industry of the United States, etc., 
is appended. 

The deterioration of lumber.—A preliminary study, IM. B. Peatt (Cali- 
fornia Bta. B-iil. 252 (1915), pp. 301-B20, figs. 8 ).—In the study here reported 
lumber from three important timber species, viz, sugar pine (Pintis lam- 
’bertiana), western yellow pine (P. ponderosa), and Douglas fir (Psen-dotsuga 
taxifolia), was under observation in the yards of a rei>resentative lumber com¬ 
pany in the northern part of the Sierra Nevada Mountains of California from 
the time it left the sawmill until it -was shipped. Data w^ere secured relative 
to the loss in grade due to air seasoning, kiln drying, and finishing, and the 
causes leading to the loss. 

The limited amount of data secured in this work show that the upper grades 
of sugar pine deteriorate much more in seasoning than either western yellow 
pine or Douglas fir. The average lo.ss for all lumber tallied in unfinished upper 
grades of sugar pine through fall seasoning was approximately $12 per thou¬ 
sand board feet as compared with an average loss of $2.58 per thousand board 
feet through summer seasoning. One test in kiln drying sugar pine at the same 
temperature as western yellow pine and Douglas fir indicated that the deteriora¬ 
tion in the upper grades of sugar pine lumber would be much less if kiln dried 
than when air dried in the spring or fall. Until the matter of kiln drying of 
sugar pine has been worked out more satisfactorily, however, it seems preferable 
to air dry the summer-cut stock. 

Blue stain and brown stain, the greatest sources of depreciation in sugar 
pine lumber, are largely the result of poor drying conditions due to imperfect 
circulation of air, poorly drained soil, failure of a pile to shed rain water, 
or damp, rainy weather. The author concludes that since a large loss is 
liable to occur in air-seasoned sugar pine owing to the sensitiveness of the 
wood to blue stain and brown stain the value should l)e fixed'in, accordance 
with the ultimate grade and value of the species, rather than'its grade and 
value at the saw. 
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Since air-dried western yellow pine lumber cbeeks so badly, it pays to kiln 
dry all of tlie iippor grades. Approximately SO i)er cent of western yellow pine 
tallied in tills study retained tlie original grade as made at tlie mill after tlie 
lumber bad been kiln dried and surfaced. The average loss tbrougb deteriora¬ 
tion during kiln drying of tlie upper grades was approximately $1.55 per tboii- 
saiid board feet. With lumber surfaced on two sides there was a further loss 
ranging from 51 cts. per thousand hoard feet in lumber taken directly from 
the kiln to $2.27 per thousand board feet in that stored in the sheds. 

Experience has shown that kiln drying is the only practical method of keeping 
up the grades of Douglas fir. Approximately 91 per cent of the upper grades of 
Douglas fir 1 in. in thickness retained the original grade when shipped after 
being kiln dried. The average loss through deterioration due to kiln drying 
was 53 cts. per thousand board feet for 1 in. lumber and $2.90 per thousand 
board feet for 2 in. lumber, which checks very badly. 

BISEASES OE PLANTS. 

Physiological relations of powdery mildews to their hosts, G. M. Reeu 
(Missouri Bta. Bui. 131 (1915), pp. 4^9, 470 ).—It is stated that absence of light 
during the growth of barley and wheat results in a marked decrease of infection 
by xiow’dary anil dew; also a retardation in the development and a lengthening 
of the incubation period of the fungus. A marked correlation is noted between 
the violence of infection and the development of chlorophyll in etiolated plants. 

A connection between mildew attack and photosynthesis is indicated by the 
fact that wheat and barley grown in the presence of light, but in the absence 
of carbon dioxld, remain free from mildew. Mineral starvation of the plant 
confers upon it partial immunity as regards the fungus, but it does so indirectly 
by lessening the vigor of the hOvSt and so depriving the parasite of its ik’oper 
nutriment. Such substances as manganese sulphate, potassium sulphate, and 
lithium bromid added to the soil may slightly decrease susceptibility in the 
host. Dwarfing host plants by a high content of mineral in the soil wmter 
has no effect as regards susceptibility to mildew. There seems to be a positive 
correlation between normal development on the part of the host and successful 
attack on the part of the fungus. 

Studies in the genus Phytophthora, J. Rosenbaum in Phytopathology, 

4 ( 1914 ), No. 6, pp. 394 ^ S93 ).—study is reported of a number of species of 
Phytophthora, 10 of which have been collected and grown in cultures. 

The results indicate that the kind of spores produced and the time of their 
appearance on a given medium is in some cases characteristic of the different 
species. I^Iorphoiogical studies also reveal characters of taxonomic importance. 
A great variation was found to exist in spore forms. From inoculation experi¬ 
ments the author concludes that the parasitism of species of Phytophthora is of 
a rather low order, 

The Verticillium wilt problem, C. W. Caefentee (A&a*. in Phytopathology, 4 
(1914), No. 6y p. 5.9d}.-"Tertieillium wilts are said to have been reported on 
I'lotato, okra, eggplant, snapdragon, and dahlia. 

Of the first three plants the parasite is said to be F. alho-atrum, while for 
dahlia wilt the cause is given as F. duhliw. In addition to attacking the hosts, 
mentioned above, F. aUo-atrmn is believed to be the cause of a spontaneous wilt-' 
ing of two cotton plants at Arlington, Va. It likewise occurs in the vascular 
system of the weeds Abiitilon and Xanthium,' and is also the cause of the wilt' 
of snaixlragon. Attention is called to some views regarding the classification 
of the genus and its species, and the desirability of a monographic study Is' 
pointed out. 
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Classification of local rusts, J. P. Bennett (Missouri Bta. Bui ISl (1915) f 
f. 409). —It is stated tiaat tliere have now been collected and identified 67 
species of rust occurring on 127 hosts obtained from 443 collections. It is 
thought probable that there are still at least as many more species occurring in 
Boone County that have not yet been collected. 

The relation between Buccinia graminis and host plants immune to its 
attack, E. C. Stakman (Ahs, in Phytopathology, 4 (1914)i Afo. 6, p. — In 

continuation of previous studies (E. S. B., 31, p. 146), the author states that in 
many cases, both with cereals resistant to a biologic form of P. gmminis and 
wheats resistant in varying degrees to attacks of P. graminis iritlci, varying 
degrees of infection occurred. In some cases fairly large areas of the host 
tissue were killed outright, in others the discolored portions indicating the 
death of the host tissue were extremely small. In extreme cases no spots 
whatever are visible to the naked eye. A histological study of the infection in 
such cases indicates that small areas of the leaf, comprising sometimes only four 
or five cells are killed and the fungus is then unable to develop further. In the 
case of normal infection the killing of the cells by the hyi^hte does not seem to 
occur. Whether or not hypersensitiveness of the host plant toward P, graminis, 
which Is unable to infect it, is a universal phenomenon is not yet determ iuecl. 

Grain smut infections and control, G. M. Heed (Missouri Sta. Bui. 131 
(1915), p. .^6*1?).—In testing pure strains of wheat a wide range as regards sus¬ 
ceptibility to bunt (TiUeMa fCBiens) was observed. A high degree of eiliciency 
was indicated as regards the method of inoculation employed, which consisted 
simply in dusting the seed with the dry spores of the fungus. Treadwell proved 
to he less susceptible than Bed Cross or Early Bii^e. It has not yet been con¬ 
clusively shown that late planting results in a high iDercentage of smut, but it 
has been i3roved that a high degree of soil contamination with smut spores 
causes smut in the subsequent crop. 

The necessity for annual seed treatment of seed oats for loose smut ( Ustilago 
Iccvis) is indicated. A wide variation in susceptibility was notetl, some sup¬ 
posedly resistant varieties proving to be otherwise. The common method of 
treating seed oats with formalin (1 lb. to 40 gal. water) is said to be abso¬ 
lutely effective in preventing the smut. 

A bacterial leaf-spot disease of celery, I. C. Jagger (Ahs. in Phytopathology, 
4 (1914)i No, 6, p, 395), —^The author reports having had under observation in 
central and western New York for the past five years an apparently iindescribed 
leaf spot of celery. It i^s said to occur very commonly in that I'egion, but so 
far only a few cases of noticeable injury to tlie crop have been observed. Spots 
of a rusty brown color, irregular in outline, are formed on the leaves, from 
which bacteria have been rei}eatedly isolated and characteristic spots reproduced 
by inoculation. The bacterial spots closely resemble those due to Septoria, 
being distinguished by means of the pycniclia in the spots formed by the fungus. 

Downy mildew of cucumbers, G. E. Stone (Massachusetts Star dire, 51 
(1915), pp. 2, fig. 1). —^TMs is a revision of Circular 40 (E. S. B., 32, p. 342), 

The control of onion smut, G. E. Stone (Massaciiusctts Bta, Oirc. 52 (1915), 
PP- figs. 4)- —is a revision of Circular 41 (E. S. R., 32, p. 342). 

Leaf spot and some fruit rots of peanut, F. A. Wolf (AM. in Phytopathology, 
4 (1914), No. 6, p. S97). —^The substance of this note has been previously given 
(E. S. B„ 32, p. 546). 

Effect of temperature on g’erminatipn and growth of the common potato' 
scab organism, "M. SHArovAinv (U, B. Dept, Agr., Jour. Ayr. Besearch, 4 {1915), 
No. 2, pp. 129-134, pi 1, fig- 1)- —^T'bis is a brief account of studies en the 
potato 'scab oi*ganism formerly'known'as Oospora scadies, put recently claimed 
by Lutman and Cunningham (E. S. B., 32, p. 546) to be identical with Actmo- 
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myces cJiromogemis, Several strotsgly patEogenic strains were studied at the 
Maine Experiment Station after being isolated from diseased specimens from 
Maine, Yernioiit, and Wisconsin. 

It is stated that while temperatures of 35 to 40° G. arc most favorable for 
germination of tlie gonidla, they are unfavorable for long continued growth, 
althoiigli at 35° a stimulating effect was produced at first. Tlie maximum 
temperature for groNvtb is about 40.5°, the optimum 25 to 30°, and the minimum 
about 5°. 

Involution forms appeared abundantly when 0.25 per cent of potassium mono- 
pIiospEate was included in a synthetic culture medium, but none resulted from 
temperature conditions. 

The use of sulphur for the control of potato scab, H. C. Lint {Ahs, in 
Phytopathology, 4 (lOtl), Mo. 6, pp. S9Q, 5^17).—Investigations have been car¬ 
ried on to obtain data regarding the effectiveness of sulphur for the control of 
potato scab, and also to determine the influence of the various factors involved. 

The results thus far obtained indicate that spring applications are more satis- 
factoiy than fall applications. The benefits derived from the use of sulphur 
were greater when applied to land on which no cover crop had been grown the 
preceding season than on land where such a crop had been used. Seed treat¬ 
ment with formaldehyde and the application of sulphur to the soil , gave better 
results than the sum of these two treatments used separately. Broadcasting of 
the sulphur on the soil after planting is considered the best method of appli¬ 
cation. When used in connection with fertilizers, sulphur was found more 
effective with ammonium sulphate than with sodium nitrate, with acid phos¬ 
phate than with steamed bone, and with muriate than with sulphate of potash. 

Seedling diseases of sugar beets and their relation to root rot and crown 
rot, H. A. Edson {V. B, Dept, Agr,, Jour, Agr,, Research, 4 {1915), No, pp, 
135-168, pis. 11). — A study is reported of damping off; in beets, also of another 
seedling trouble designated as root sickness, together with associated rots of 
the growing or of the mature root. Some factors infliiencing the health of the 
plants, as alkali injuiTi are also discussed. 

Four fungi casually related to damping off are Phoma hetw, Rhi::octonM sp., 
thought to be identical with CorUcium vagum solani, PytMmi deharyantmi, and 
an undeseribed member of the Saprolegneacese. While plants attacked by the 
first two may recover temporarily or permanently, those suffering from the other 
two usually suecumh. Phoma and Bhlzoctonia produce a characteristic decay 
in mature beets, tiie former infecting primarily the seedling and remaining after 
recovery in a dormant condition on the host, developing occasionally a clmrac- 
teristic black rot on growing beets in the field, and being noted frequently on 
beets in storage. It may destroy the root or appear on the seed stalk and the 
mature seed. 

Control measures are to be sought in proper cultural methods and seed treat¬ 
ment looking to the jiroduction of uninfected seed. 

P. (leharyamtm is capable of attacking the feeding roots of the beet throughout 
its vegetative period, and may attack the mature beets. 

RMzopus mgricans is found to attack the tissue of dead or dormant sugar 
beets, producing a characteristic decay. 

A bibliography of cited literature is appended. 

moma bet® on the leaves of the sugar beet, Venus W. Pool and M. B. 
McKay {U, B. Dept. Agr,, Jour. Agr. Research, 4 (1915), No. B, pp. 169-178, pi, 
1).—The authors found that P. hetw produces a characteristic infection on leaves 
that have a stomatal count of EO to 100 per square millimeter on the upper 
leaf surface, a low physiological condition permitting infection of all c^xcept" the 
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lieart leaves. The spots bearing pyenidia usually appear during July and 
August on old or yellowing leaves near the ground, the pycnospores being dis¬ 
seminated by such agencies as beet balls, wind, irrigation water, insects, and 
inaiiiire, 

P. 'beta) in leaf tissue is killed in I hour by dry heat of SO tO' 90” C., In. S 
iiioiitbs by storage in boxes of soil exposed to outdoor conditions, in 5 to 8 
iiiontbs by burial in the ground, but apparently in 2 inonths by ensiling. A 
period of one year seems sufficient to eliminate P. bctw from au infected 
field, with the possible exception of the mycelium in a sugar beet root or mother 
beet stalk. No evidence of a perfect stage of the organism was found. 

Blossom-end rot of tomatoes, 0. Beooks (New Mam/psMre Bta. Gonirib, 
8 (1914), PP‘ 345 - 374 , pis. S, figs. 5 ).—A reprint of an article previously noted 
(E. S. 'E., 32, p. 343). 

Eesistance to Cladosporium fulvum in tomato varieties, J. B. g. Nortok 
(Abs. in Phytopathology, 4 (1914)^ P* SOS ).—^The author reports a study 

of 256 idaiits of 14 varieties of tomato grown in the greenhouse in the early 
Si>ring of 1914, nearly all of which were badly affected with Cladosporium, 
except Stone and Sterling Castle, which were practically immune. 

Loss from mosaic disease of tomato, J. B. S. Norton (Abs. in Phytopathol- 
4 US14), No. 6 , p. 398). —^The author reports the extensive occurrenee of a 
mosaic disease of tomato in Maryland. Greenhouse exi)eriments showed that 
the plants first attacked by the disease bore scarcely less weight of fruit than 
those whicii remained healthy longest, but healthy plants set 33 per cent more 
fruit than infected ones. 

Orchard experiments in 1914, M. T, Cook and G. W. Martin in PhyUh 
pathology, 4 (1914), No. 6 , p. 394 ).—brief account is given of experiments 
carried on by the New Jersey Experiment Stations, in which finely divided sul¬ 
phur was applied to peach orchards. 

The results indicate that scab was successfully controlled, although some of 
the trees w^'ere partly defoliated. On apjffe trees finely divided sulphur did not 
give as good results as lime sulphur. 

Hosts of brown rot Sclerotinia, J. S. Norton (iL7As\ in PhpUrpathology, 4 
(1914), No. 6, p. 398),—Inoculation experiments with conidia of the common 
brown rot fungus of orchard fruits have shown that conidia developed on the 
cherry, wild-goose plum, blackberry, Japanese plum, Damson plum, gre(iii corn, 
pear, peach, apple, wild black cherry, strawberiy, cral> apple, Cratjegiis, Pyrus 
betullfoUa, dried prune, peach, apricot, and raisin. About m Siiedes of plants, 
iucluding Eosa, Amelanchier, Ruhus oc-oidvnlalis, P. arbutifoUa, and Vydonm 
fiiponica, sliowtKl no outward sign of infection. 

Apple fruit spot and q^uince blotch, 0. Brooks and Carolina A. Biack (Nmo 
Jlampshdre ma. m. Gontrib. 5 {1912), pp. 63-72, pis. 2).—A reprint of an article 
previously noted (E. S. E., 27, p. G52). 

Apple leaf spot, C. Brooks and Margarkt DuMeeitt (Nm Hampshire Bta. 
BcL Gontrib. 6 (1912), pp. 181-190, pi 1 ).—A rejnlnt of an article previously 
noted (B. S. E., 28, p. 548). 

Apple rust or cedar rust in West Virginia, N. J. Giduings and A. Beeci 
(West Virginia ma. Giro. W {1915), pp. 16, figs. 7).—Discussing briefly the 
life history of the apple and cedar rust fungus, the author describes attempts*’ 
at control by preventive treatment. 

Control by use of sprays, wbile iwssible, seems Impraetlcable for tbe com¬ 
mercial orebardist. Destruction of cedar trees seems effective If complete, and 
practicable, costing less than 48 cts. per acre over 1.113 acres exiierimented 
npon. It Is believed that tbe cedar-free urea should cover a radius of at least 
a mile around au orchard. 
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xipple varieties sliow <a very wide raTi.^e of susceptibility, and even different 
trees of tlie same kind sliow variation. Lists are given of varieties found to 
be iiomiiiie, resistant, or more or less susceptible. 

Treatment of apple canker diseases, J. C. Yv^hitten iAHf^>9oiiri Sin. Bill ISl 
(1915), p. 483). —Tbe indications are that wiiitewasbing the trunk of apple 
trees protects them from the entrance of canker by preventing the undue rise 
of temperature and resulting scald on the sunny side of the tree. 

Canker can be eradicated if treatment is commenced before it has gone so 
deep as to weaken the wood of the tree. 

A nursery disease of the peach, M. T. Cook and Cl A. Schwaeize (Ab-s\ in 
Phytopathology, 4 {1914), No. G, p. 894). —authors* attention was called to 
a ijeculiar disease of Elberta peaches in the nursery in 1014. 

The disease is said to attack the young shoots a few inches back of the tips, 
producing cankers on one side and causing a characteristic curving as a result 
of the growth on the uninjured side. The cankers originate as small brown 
spots and gradually enlarge until they are 2 or 3 cm. in length. The diseased 
area becomes brown and depressed, and finally splits down the center. Gum 
exudes from the split. The causal organism is considered a species of Sphie- 
ropsis and successful inoculation experiments have been carried on with it. 
So far as the authors’ observations go, the trouble is of rather limited dis¬ 
tribution. 

A wilt disease of Japanese and hybrid plums, B. B. Higgihs (Abs. in Phyto* 
pathology, 4 {1914)^ d, pp. S98, S99). —For a number of years a destructive 
disease, locally known as plum wilt, has been reported to the Georgia Experi¬ 
ment Station, and investigations have been conducted regarding its cause. 

According to the author the disease is caused by a fungus which enters 
through wounds, the hyphm passing rather slowly toward the center of the 
tree, as well as up and down through the water duets, causing the formation of 
gum which plugs the water duets and cuts off the water supply. The leaves 
wilt suddenly and then dry up. Ai}parently about a year is consumed from 
the infection to the death of the tree. The fungus has been isolated, grown in 
cultures, and its pai*asitism demonstrated by means of inoculation, but the 
identity of the organism has not been determined. 

Studies on Blasmopara viticola, C. T. Geegory {Als. in Phytopathology, 4 
(1914), No. G, p. 399).'---In a study of the downy mildew of the grape the author 
found that infection could take place only through stomata, never through 
injuries. Experiments have demonstrated that couldia sown on the upper 
surface of the leaf could cause infection provided a continiious film of water 
extends over the margin to the lower surface. The discoloration of the lesions 
is considered due to decomposition of the chlorophyll and ehloroplastids. The 
swelling of the stem of the host is said to result from the hypertrophy cd* tlie 
cells and the intussusception of mycelium between the cells. 

The eonidiophores are usually said to be produced through stomata, thougli 
they may burst through the loose tissue above the veins or directly through the 
epMej^mls of the fiower pedicel. The inability of the fungus to fruit on older 
berries is considered due to the absence of stomata. 

Citrus canker, A. B. Masset (Ada. in Phytopathology, 4 {1914), A'o. G, p. 
397). —This is a brief note on the occurrence of citrus canker in south Alabama 
and elsewhere, a previous account of which has been given (B. S. R., 32, p. 53). 

A new rust of economic importance on the cultivated snapdragon, G. L, 
Feltieb and C. C. Bees {Ahs. in Phytopathology, 4 {1914), No. 6 , p. 409).-^ 
According to the authors the snapdragon is becoming of some importance as a 
greenhouse crop. Recently the culture has been interfered with by a new rust. 
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Tills was first observed in tlie vicinity of Cbiicago in 1913, and. in 1914 was 
reported in a number of localities in Ohio and Indiana. 

The rust appears on the plants in the field about the last of July, the nredo 
stage persisting until fall, when the teleuto pustules may be found on the stems 
and branches. The iiredo stage may be also found in the greenhouse throughout 
the winter on cuttings and seedlings, and later on mature plants. Toward 
spring the rust seems to die out in the house, reappearing in the summer. The 
fungus was first descrihed as Fucoinia antirrhini in 1895, but there seems to 
be no reference to the rust since that time. 

A Nectria parasitic on Norway maple, M. T, Cook (Ahs. in Pliyotpathotogy, 
4 {1914), d, p. S9C )).—The author reports having observed for the past two 
years a disease of Norway maple, symptoms of which bear striking resemblance 
to those of the chestnut bark disease due to EndotJda parasiiiaa. 

The leaves of the infected maple trees wilt and the branches die. Observa¬ 
tions showed that the trouble was due to a canker which girdled the branches. 
The infection iisuaily occurs through a wound. The causal organism is con¬ 
sidered probably N. elnnaharina or N. coceinea. On an isolated group of Nor¬ 
way maples the disease has proved very destructive. It tvas also found in a 
nursery, but here the fungus was apparently saprophytic;. 

Thrombotic disease of maple, W. H. Rankin (Ab.s*. in Phytopathology, 4 
{1914), No, 6, pp. 895, dPd).—The first indication of this disease, found near 
Claverack, N. Y., is a withering and drying of the leaves without change of 
color except a slight blanching. After one limb of a tree becomes alfected, 
other limbs either directly above or below are killed, the disease progress,lng 
until within a month or two the tree is dead. 

An examination of a diseased limb showed no fruiting bodies of a fungus, 
and the bark on recently killed limbs was found apparently healthy. Upon 
cutting into the sapwood of the current season’s growth, it was found to be 
streaked with dark-green lines. The mycelium of a fungus was abundant, 
and the dark-green streaking is said to be due to the abundant production of 
sclerotia, which were packed in the vessels. The causal fungus was found to 
be a species of Aerostalagmiis. 

Inoculation experiments and other investigations are said to be in progress. 

A mutation in Phyllosticta, O. IT. Crabill (Ahs, in Phyoipathology, 4 (1914), 
No. 6, p, 89G ).—The author reports observing in studies of several s,pecies of 
fungi isolated from frog eye leaf spot of apple one which answers closely to the 
descriptions of Phyllosticta, except that it produces ehlainydospores. This !.s 
believed to be a mutant from the usual form of the fungus. 

The perfect stage of Phyllosticta pavdee, V. B. Btewakt {AM. in Phykh 
pathology, 4 (1914), No. €, p. 899 ).—The author rciiiorts observing the mature 
perithecia in May, 1914, on the underside of diseased horse chestnut leaves 
that had been exposed to the winter. Cultures made from the perithecia and 
transferred to horse chestnut seedlings produced tlie characteristic lesions 
of the leaf blotch within 10 days, indicating that the iierithecia are tlie perfect 
stage of the fungus P. pa vice. 

Comparing this stage of the fungus with one previously described by Peek, 
the author finds that they are identical, so that the name for the sexual stage of 
the fungus should be LwHtadia cesouli. 

The longevity of pycnospores and ascospores of Endothia parasitica under 
artificial conditions, F. B. Heald and R. A. Studhaltor {Phytopathology, 5 
(1915), No. 1, pp, 85-44, J; (i'hB, m Phytopathology, 4 (1914), No. 6, p. 401).— 
The author states that pycnospores in suspension in water show a slow but 
gradual reduction in the number remaining viable. At temperatures from 
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42 to 75® F.j one-tMrd were viable at tbe end of 49 days. At freezing tefnpera- 
tiire or below the loss of vitality was less pronoimeecl. '\Tbeii separated and 
allowed to dry, i^yenospores vrere found less resistant tlian if dried in/tbe 
foim of sporeliorns. When dried on glass, from 66 to 7S pei* cent were killed 
by tbe process, and none remained viable for more tban 2 weeks. 

When separated and allowed to dry from suspension in water, ascospores 
w^ere found miicb less resistant to desiccation tlian w^ben clried in peritbeciii or 
as spore-prints on object slides. When so separated, from 86 to M per cent 
of tbe ascospores were’killed in tbe pirocess of drying, and none remained 
viable more tban 85 days. 

Tbe vitality of separated spores when dried on living- leaves or bark was 
found to be mncb greater tban when dried on a glass surface. 

All nnreported fungus on tbe oak, C. A. Schwaeze (Ahs. m Pliytopatlwlogy, 
4 (1914)y No, d, p. S96 ),—^Tbe author reports a leaf spot on tbe black oak, 
chestnut oak, and red oak in different parts of New Jersey, in which tbe spots 
are from 3 to S mm. in diameter and light reddi>sb-bi‘Owm in color witli a 
narrow dark brown border. Examination showed tbe presence of a fungus 
w^bicb is very similar to, if not identical with, Actinopelte jnyonica, 

"Notes on soil disinfection, C. Haetlby {A1}S. in Phytopathology, 4 (^914), No, 
d, p, 398), —Information additional to that previously noted <E. S. R., 31, p. 647) 
is given regarding experiments conducted with soil disinfection for pine seed 
beds. 

Heating has proved a failure on account of tbe fact tbat the soil is left in a 
condition suitable for tbe reestablishment of parasites. Sulphuric acid, copper 
sulphate, and zinc cblorid were more effective than formaldehyde, and were 
fairly satisfactory even when applied tbe preceding autumn. Tbe use of acids 
was found cheaper tban formaldehyde, and has given rather satisfactory re¬ 
sults except on soils containing carbonates, where acids have failed and toxic 
salts have proved tbe best. Tbe precipitation of copper salts was found to be 
delayed by adding ammonia. A large number of other substances have been 
tested, but only sugar, acetylene, and arsenicals seem to be w^ortliy of further 
consideration. 

Tbe acid treatment, followed two days later by an application of lime, Is 
recommended as a possible substitute for beating for crops that do not tolerate 
add alone. 

Hematodes and their relationships, N, A. Cons (U, 8, Bepi, Agr, Yearhooh 
1914, PP^ 457-490, figs, 20). —^Tbis is a somewhat popularized discussion of 
nematodes in general and also as curious,' harmful, or helpful organisms. It is 
intended to indicate to tbe general reader tbe vast number of nematodes that 
exist, tbe enormous variety of their forms, and the intricate and important 
relationships they sustain directly or indirectly to mankind. 

ECOHOmC ZOOLOGY—ENTOMOLOGY. 

Field mice as farm.' and orchard pests, D. E. Lantzi (17. 8 . Dept Agr,, 
Farmers^ Bui, 670 (1915), pp, 10, figs. 7). —^TMs deals with the habits, distribu¬ 
tion, and methods of combating meadow and pine mice. The protection of tbe 
- natural enemies of mice is also touched upon. 

Our shore birds and their future, W. W. Cooke (U. 8, Dept Agr. Yearlooh 
1914, pp, 273-294, pis. S, figs. 8).—This is a discussion of the habits of shore 
birds, particularly as their migration habits relate to tbe problem of protection. 
It As pointed out that few shore birds put less tban a thousand miles between 
their nest and winter home,, and most of .them make a trip of several thousand 
miles each lyay. Among the species considered are Wilson snipe, woodcock, up- 
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land ployer, EsLinio cnrlew, etc. WLile excessive shooting, clue to inadequate 
state laws, has resulted in their recent decrease in numbers, it is thought that 
with the wise administration of a federal law they wdll again become comnioii 
enough to afford the hunter a fair amount of legitimate sj^ort. 

Eleven important wild ducli foods, W, L. McAtee (’£7. Dcptf, A.f/r^ Bill* 205 
( 1915 ), pp, 25, figs. SS).—In this bulletin, the third of a series on the subject 
(E. S. R., 30, p. 545), the author shows how eleven groups of plants may be 
successfully used as food for wild ducks in localities where now unknown. 

Those here described are musk grasses, duckweeds, frogbit (Limnodkmh 
s pong id), thaiia {Tlutlki divaricata), water elm (Planer a aquatica), swamp 
privet (Foresfiera acuminata), eel grass (Zostcra marina), wigeon-grass (Bup- 
pki marit/bna}, water cress (Sisymhriiini iiasturtium-aquaticunh), water weed, 
and coontail (Geratopliyllmn demerHum). 

Mortality among waterfowl around Great Salt Lake, Utah, A. Wetmoke 
(TJ. S. Dept Agr. But. 217 (1915), pp, 10, pis, S). —This is a report of progress 
in investigations carried on by the Biological Survey in Utah and California 
with a view to deterniining the cause and means for preventing the extremely 
high mortality anjong ducks and other waterfowl. It is shown that untold 
thousands of wild ducks, snipe, sandpipers, and other birds of less economic 
value which frequent the marshes along the eastern shore of Great Salt laiko 
and other localities, as Tulare and Owens lakes, California, perish annually. 
Dining the work in Utah in 1914, 27 species of birds of 11 families were found 
to he affected, “Among these were 9 species of ducks, 10 of shore birds, and 8 
miscellaneous forms ranging from grebes and snowy herons to the piiilt 
Among ducks the pin-tail and*'green-winged teal seemed to be most susceptible, 
while the mallard, spoonbill, and cinnamon teal followed them closely. Avocets 
and stilts suffered more heavily than any other shore bu'ds. 

“ The birds affected first lose the power of flight and are unable to rise in the 
air, though in some cases they can flutter across the water and in others can 
fly for a few rods before dropping back. The legs next beemme affected and the 
power of diving is lost. As the birds grow weaker they crawl out on the mud 
bars, if able to do so, or hide in growths of grass or rushevS. In a later stage 
of the affection they are unable to rise. Finally the neck relaxes and the head 
lies prostrate. If in tlie w'^ater death comes by drowning, but on land birds may 
live for two days or more in this condition. 

“A large series of post-mortem examinations revealed no pathological lesions 
other than tliat the intestine was reddened and firm and hard to the touch. 
When the giit was slit, washed, and examined under a low magnification, the 
capillaries in the intestinal villi were found to be distended, showing intense 
irritation. ... A severe dysentery occasioned by the irritation of the intestine 
was the obvious external symptom.^’ 

Reference is made to the numerous theories that have been advanced to 
account for the mortality, including bacterial infection, parasitic nematodes, 
smelter and factory waste, etc., all of which appear to have been eliminated as 
the probable cause. Fatbological investigations of affected birds, a brief reiwrt 
of which by J. R. Mohler, of the Bureau of Animal Industry of this Department, 
is presented, have led to the conclusion that the affection is i>robably an acute 
poisoning and not of bacterial origin. The author states that the work of the 
past summer has led him to conclude that the mortality results from an alkaline 
poison the nature of which is still to be determined. The absence of lesions in 
any of the organs, other than a severe irritation in the lumen of the intestine, 
the fact that practically all the affected birds are fat, that a large percentage of 
the birds recover when given fresh water, etc., all point to this conclusion. It is 
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pointed out tliat as soon as irrigation ceases and tliere is a great iiiercase in 
tlie amount of river water entering tlie constant flow steadily drains tiie flats 
and removes tiie stagnant water. As a result the mortality ceases almost at 
once. Fresii water is the only remedial measure yet discoveretL 

Some data on the effect of temperature and moisture on the rate of insect 
metabolisnij T. J. HmvDLES {Jour. Boon, But., 7 {1914), No. 6, pp. 41J~-417)--‘~^ 
The author finds that the rate of metabolism in certain actively feeding insects 
with an ahnndaiit supply of succulent food is not affected hy large differences 
in atmospheric moisture. 

On the valuation of liiiie^sulphur as an insecticide, H. V. Tartar {Jour. 
Boon. Ent., 7 {19U), No. 6, pp. 463-467).—It is stated that the work done hy 
the department of entomology of the Oregon Experiment Station indicates 
clearly that the calcium polysulphids are the principal insecticidal consUtuents 
of lime-sulphur. Experimental work carried on at the laboratory indicates 
that if hydrogen sulphid is liberated under normal conditions it is in very 
small quantity and evidently is not an important factor to consider. 

Insecticide formulas, C. W. Woodworth {Calif or ma St a. Giro. 128 {1916), 
pp. 7).—Formulas for the preparation of various insecticides are given in the 
order of their importance in California. 

Twenty-ninth report of the state entomologist, 1913, E. P. Felt {Unlv. 
State N. Y. BuL 589 {1915), pp. 257, pis. 16, figs. 36).—Under the heading of 
Injurious Insects (pp. 13-44) the authoi- briefly reports upon control work 
wdth the codling moth during the year in continuation of that of the preced¬ 
ing four years (E. S. R., 30, p. 656), and gives brief accounts of the lined 
corn borer {Iladena fractilinea), w’hich was the source of injury to com 
through boring into the heart and killing the stalks in Ulster County; the 
European grain moth or wolf moth {Tinea grayiella), an important cereal pest 
discovered in a seed warehouse at Albanj^ where it had nearly destroyed 
hundreds of bushels of sweet com; Sesia rhododendri, said to be generally 
distributed in Kew York Zoological Park and common in and about Pixis^jcct 
Park, Brooklyn, and also recorded from Cheltenham, Pa.; the azalea leaf 
skeletonizer (Gracilmia a^alew) which injured azaleas in greenhouses at 
Yonkers and Rochester; the arbor vitm leaf miner {Argpresthia tliuicUa) 
which was abundant at Wostbiiry; white grubs and June beetles; the spotted 
hemlock borer (MelanopMla fulvoguttnta) which caused the death of hemlock 
in the New York Botanical Garden; the white pine weevil {Pissodes stroU), 
which Is widely distributed; the hickory bark borer (Bceopiogmter qiiadri- 
sinmsa); the pitted ambrosia beetle {Cortliglns pmictatisslmns), which in¬ 
jured rhododendrons at Irnngton and Tarrytown; the cactus midge {Itonida 
opmtiw); and the banded grape bug (Paracaloaons scrupeus), a pest of 
grapes which is increasing in numbers in western New York and daumges 
grapes in the Niagara district. 

In a brief discussion of the use of miscible oils on trees (pp. 45-47), the 
author states that the data at hand abundantly justify a refusal to recommeml 
these materials as applications to dormant sugar maiffes a,ml warrant the 
employment of caution iu their use in a similar way for other trees. 

Under the heading of Notes for the Year (pp. 48-07), accounts are given of 
the occurrence of a number of important insects, including Aspidiotus osdonii, 
not previously recorded from the State, and Piilvimria acericola, two rare 
scales, which were found during the past season, the former at Scarborough 
and the latter at Tarrytown. Fruit-tree pests noted are the apple tent cater- 
xplllar, plum citrciilio, pear thrips, fal^ red bug {Lggidm mendaw), pear 
psylla, plant lice, San Jos€ scale, and the variegated cutworm {Agrotis sauoia). 
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Among those mentioiieci as attacking shade trees are the elm leaf beetle 
{GaleruGeUa luteola), the English elm iwuch gall {Tetraneura ulmimcGUli), 
the false maple scale (Phenaeoccus acericola), spruce bncl scale (Physokennen 
picew), and tulip tree scale {Toiinieyella liriodcndri). Forest tree pests noted 
Include the forest tent caterpillar, locust borer {Cyllem roUnm), and spruce 
aphid {Mindariig aUciinus), Among the miscellaneous insects noted are the 
drug-store beetle (Sitodrepa panlaea), mason bees (Osmia felti), white wdnged 
Bibio (Bihio alMpennis), and BolitophiJa cxncrea. 

Lists are given of publications of the entomologist and additions to collec¬ 
tions. In an appendix, which is part 2 of A Stiidj" on Gall Alidges (E. S. E., 
SO, p. 656), the author deals with the subfamily Itouididirun, which comprises 
by far the larger number of the family and includes practically all the gall 
making forms. Keys to the tribes, genera, and species and colored plates of 
the galls formed are included. 

Additional notes on Porto Bican sugar cane insects, T. H. Jones {Jour. 
Scon. Ent., 7 (1914), No. 6, pp. Jf61~-463) .—The data here presented are supple¬ 
mentary to those given in the accounts by Yan Dine, j>reviously noted (E. S. E., 
29, p. 353; 30, pp, 355, 356). 

The California pear thrips in Maryland, W. M. Scott {Jour. Econ. Ent.^ 7 
{1914), No. d, pp. 478, 479). —The author reports the dlscovei'y of this pest in a 
small Kieffer pear orchard near Baltimore, where tlio leaves were ciirlecl and 
blackened at the tips and around the margins, and most of the blossom clusters 
destroyed. 

The status of spraying practices for the control of x>laiit lice in apple 
orchards, P. J. Parrott and .It. E. Hodgkiss {New York Slate Sta. Bui. 492 
{1915), pp. 19S-210, pis. 0, fips. 2). —Three speeujs of jihuit lice, the rosy npplo 
aphis (ApM.s' sorM), apple aphis, and oat aphis (A. areme), are Injurious to 
apples in New York, the twm former normally causing the greatest losses In crop 
production. It is pointed out that exi)erinients by the station indicate that the 
most effective and satisfactory means of protecting young fruit during its 
formative stage is through the destruction of idant lice on the expanding l)uds- 

“The most efficient spraying mixtures are nicotln solution, oil emulsions, or 
soap preparations. The physical features of the location of the orchard, such 
as the direction and elevation of the slopes of the land, proximity of water and 
character of soil, have a marked influence on the develoinneut of the buds. The 
time for effective spraying will therefore vary with individual orchards as well 
as with different varieties of apples.” 

Controlling plant lice in apple orchards, F. II. Hall {Neto York Slate Sta. 
Bui 4-02, popular cd. {1915), pp. 3 - 7 , fujs. ,2).—popular edition of tlie above. 

Four aphids injurious to the apple, B. S. Pickktt {Illinois Sia. Cira. 179 
{1915), pp. 4). —The si)eeies noted are the apple aphis, the rosy npide aphis 
(Aphis sorU), the European grain aphis, and the clover aphis (A* haJeeri). 

Control of the San Jose scale in Missouri, L. IIaskmak {Uissouri Sta. Btik 
132 {1915}, pp. 9, figs. 4).—lYlth the passage of the Nursery and Orchard Inspec¬ 
tion Act in 1913, the station wuis authorized not only to inspect for insect pests 
and diseases but also to assist with the cleaning up where tliese weto found. 
Since the Ban Jos^ scale was the one pest of most vital imi>ortance to horticul¬ 
ture in the State steps were at once taken to assist in its eradication. 

Spray experiments are said to show that two apjff ications, one in late fall and 
one in the spring before the buds open, are required in the case of "badly infested 
orchards. Where but one application is made equal results are ol>ta!ned from a 
late fall or early spring application. It is stated that so far as the control of 
the San Josd scale alone is concerned, lime-sulphur and commercial miscible oils 
gave practically the same results. 
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Kotes on Coccid® found in Pern, B. W. Kust {Jour. Bcon. Bnt., 7 (i.9i^), 
No, S, pp. 467-473).-—A discussion of the occurrence of some twenty species of 
OoceidiB in Peru. 

Beport on the gipsy naotli work in Hew England, A. P. Buegess {U. Bep'L 
Agr, Bill, 204 (1915), pp, 82, pis, 11, figs, 3 ),—^Tliis is a report of progress in 
tlie work against tlie gipsy moth now under way by the Bureau of Entomology 
of this Department, especially that with parasites. The liriportance of bring¬ 
ing forest lands into a growth which is unfavorable to the development of the 
gipsy moth is emphasijsed. 

Maps which show the dispersion of natural enemies in New England, includ¬ 
ing A-pcmtelcs lacteicolor, GompsiUira concinnatd, and Oalosoma sycophmita; 
the towns in New England in which silvicultural experiments are being con¬ 
ducted; the areas in New England infested with the gipsy and brown-taii moths 
in 1014; and the gipsy moth quarantine districts are attached. 

Wilt of gipsy moth caterpillars, B. W. Glaseb (U, B. Dept, Agr,, Jour, Agr, 
lieseorch, 4 (1915), No. 2, pp. 101—128, pis. 4t figs, 17 ),—This is a summarised 
account of the present status of our knowledge of the wilt disease of gipsy 
moth caterpillars, based upon a review of the literature and investigations 
earmkl out by the author, an employee of the Bureau of Entomology of this 
Department. The data presented have been summarized as follows: 

“■ The wilt of gipsy moth caterpillars is a true infectious disease that is dis¬ 
tributed over the entire territory infested by the gipsy moth. Epidemics of the 
disease occur only in localities heavily infested by the gipsy moth. Climatic 
conditions appear to bear an important relation to wilt in the field. The disease 
is more prevalent among older than among younger caterpillars, but small 
caterpillars also die of it in the field. No diagnosis of wilt is valid unless 
polyhedra are demonstrated microscopically. There is no account of the 
occurrence of wilt in America prior to 1900. Minute dancing granules may be 
observed in wet smears. Polyhedra are probably reaction bodies belonging to 
the highly differentiated albumins, the niicleoproteids. The pathology of wilt 
does not vary with the age of the caterpillars. The polyhedra originate in the 
nuclei of the tracheal matrix, hypodermal, fat, and blood cells. The nneloi of 
the tracheal matrix and blood cells seem to be the first tissue nuclei affected. 
Many minute violently dancing granules are found in the pathological nuclei 
of fresh tissue. Giemsa's stain demonstrates many little granules in the nuclei 
of diseased tissue sections. The alimentary canal seems to he the last organ 
ill the body to disintegrate. 

“ Two types of blood corpuscles exist in normal hemolymph. Two types of 
pathological blood corpuscles exist in diseased caterpillars. The blood is a 
fairly reliable index of a caterpillar’s condition. The blood test is impracticable 
for large experimental series. Bacteria are not etiologically related to wilt 
The virus of wilt is filterable with difficulty. Such a filtrate is free from Imc- 
teria and polyhedral bodies. Caterpillars that have died fi‘om infection with 
filtered virus are flaccid, completely disintegrated, and full of polyhedra. 
Minute diincing granules were observed in the Berkefeld filtrate. These may 
be identical with certain granules observed in smears and tissue nuclei and 
may be etiologically significant The incubation period of wilt varies, and tem¬ 
perature at times seems to bear an important relation to this variatioii. A 
large number of caterpillars used in ^^^he exi)eriments died of disturbances in 
their normal physiological activities.';''"The success of wilt infection experiments 
Is absolutely dependent upon attention to seemingly insignificant details. Ge¬ 
netic immunity of certain individuals i.s probable. Active immunization with, 
sublethal doses is possible. ^ The polyhedral bodies may be stages of the 111- 
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terable virus, but as yet no evidence to substantiate this view lias been pro¬ 
duced. Infection naturally takes place tbrougb tbe mouth by means of the 
food. Some of the imported parasites may be important factors in aiding tlie 
dispersion of tbe wilt disease. Allbougb probable, there is no definite evidence 
as yet that wilt is transmitted from one generation to another.’' 

A list of 18 titles relating to the subject is included. 

The squash-vine borer, F. H. Chittenden {TJ, G. Dept. Apr., Farme?*s' But 
668 (1915), pp. 6, figs, iB).—A revision of Circular 88 of the Division of Ento¬ 
mology, in which a popular account is given of the distribution, food habits, 
natural history, and preventive and remedial measures for this pest. 

The verbena bud moth, D. E. Pink (U, 8. Dept. Apr. Bui. 226 (1915), pp. 
2 )ls, 3. fig. 1). —A summarized account of the life history and habits of, and of 
control measures for, the verbena bud moth (Oletlireutes lie'besana). This 
moth apiiears to confine its injury solely to flowering plants, having been reared 
from tiger flower (Tigridia iHivonia), snapdragon (Anfirrhimim spp.), flag 
(Iris spp.), hedge nettle (Stachys palustris), mullein (Yey^MseMm thapsiis), 
verbena (Verhena spp.), closed gentian (Gentiana andreios*li), and false fox¬ 
glove (Dasystmna flava). Injury is caused through its attacking the stems, 
feeding upon flower heads, wmbbing seed capsules together to feed upon the 
young and undeveloped seeds, and feeding upon dry seed pods. 

The eggs are deposited singly or in groups of from three to five on sepals of 
flower buds or along the upper part of the flower stalk and hatch in from seven 
to ten days. Under laboratory conditions the life cycle occupied 43 days as 
follows: Eggs deposited March 2 hatched March 10, the larvie pupated March 
31, and the adults appeared April 14. During July and August iu 1918 the life 
cycle was passed in 34 days. In the vicinity of Norfolk, Va., where the observa¬ 
tions were made in cooperation wuth the Virginia Truck Station, at least five 
or six generations are produced each year. 

The methods of control found effective against the larvfe include the applica¬ 
tion of arsenicals and the cutting back and destroying of infested flower stalks. 

A bibliography of ten titles relating to the subject is included. 

The serpentine leaf-miner on cotton, E. A. MoGkegoe (Jour. Econ. Ent., 7 
(1914) > ^ 0 . 6, pp. 447 - 454 , figs. 8). — A. report of studies at Batesburg, S. 0., of 
the dipterous leaf miner Agromy;:^a smiteUata on cotton. The paper supple¬ 
ments a general account of the j^est by Webster and Parks, previously noted 
(E. S. K., 29, p. 857) in which they refer to it as A. piisiUa. 

List of zoopliagous Itonididse, E. P. Felt (Jour. Econ. Ent., 7 {191%), ¥ 0 . 6, 
pp. A/58, 459 ).—^A list is given of 20 reared siiecies. 

Artlirocnodax coiistricta n. sp., E, P. Felt (Jour. Econ. Ent., 7 (1914), ¥ 0 . 
6 , p. 481). —The itonidiCl here described was reared at Bio Piedras, P. It., from 
garden beans infested with the common red spider, upon wdiich it is thought to 
be predaceous. 

The losses to rural industries through mosquitoes that convey malaria, 
D. L. Van Dine (Reprint from 8outh. Med. Jom\, 8 (1915), ¥ 0 . 3, pp. 1B4--I9f/, 
fips, 2 ).—^.1 discussion of the mosquito-malaria problem in the South and of 
investigations being carried on by the Bureau of Entomology of this Depart¬ 
ment. The Investigations under way consist of survey work, climatological 
observations, biological and pathological work, and experimental control work. 

The details of an intensive study whidhd^being made of malarial conditions 
on a plantation of 3,500 acres located at Mound, La., in a region on the Mis¬ 
sissippi w^here m'alaria is prevalent, are presented. It is shown that 48 out. of 
74 tenant families on' the plantation were treated by the physician for malaria 
during the crop season of 1914, and that a total loss of 1,842 days,'representing 
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1,066 cinys of adult time, resulted. Details relating to the occurrence of and 
loss of time from malaria are presented in tabular form. 

WMle three species of Anopheles, namel 5 ^ AnophcJa^ qumlrimamhlatm^ A. 
■panctlpemiis, and A. cnn.nhjus*, occur in the Yieiiiity of Moand, La., the first 
mentioned is by far the most abundant and is apparently the species concerned 
as the conveyor of malaria in that region. Observations on breeding places show 
that A. quailnmaeulaius is partially domestic in its breeding habits. 

The introduction of a tacMnid parasite of the sugar cane weevil borer in 
Hawaii, O. II. Swezey (Jour, Ecori. Ent,, 7 A'O. d, pp, .//5d-//57).—A de¬ 

scription of the manner in which Eeromada spJienopkon was introduced into 
Hawaii from British New Guinea. A reference to its introduction into Fiji 
by Illingworth has previously been noted (E. S. R., 32, p. 350). 

This tachinid was first discovered at Amboina, in the East Indies in 190S, 
by Muir, where it parasitizes a wmevil infesting sago palm. An attempt to in¬ 
troduce it into Haw’aii from that locality failed on account of the relay stages 
of the journey having heen too long. It wms later discovered in British New 
Guinea destroying a high percentage of the borers in sugar cane. The first 
attempt to introduce the pest from New Guinea into Hawmii failed on account 
of the illness of Mr, Muir but a second attempt later was successful, living 
parasites having reached Honolulu in August, 1910. The author states that at 
the time of waiting after a period of three years the parasites are established 
almost entirely throughout the sugar cane districts of the Hawaiian Islands. 
In plantations where the borers previously caused the greatest damage to cane, 
little damage is now^ occasioned. 

On the original habitat of Stomoxys calcitrans, F. Mum (Jour. Boon. Ent., 
7 (1974), An. 6 , pp. 4^0 ).—^The author believes that the stable fly originated 

in Africa. 

Susceptibility of Pollenia rudis to nicotin, P. J. Pabrott {Jour, Boon. Bnt., 
7 (1914)^ A"o. d, p. .^<S7).—^A nicotin pa-eparation consisting of 90 per cent nicotin 
and 10 per cent water applied by means of a small wad of cotton to the sills 
at the base of window’' panes in laboratories at the New York State Station, 
w'here the cluster fly ” had heen numerous and annoying, caused the death 
of a large percentage of the insects within a short period of time. 

The pjrobable best method of rearing certain scarabseid larvjB, A. A. 
Gieault (Jour, Econ. Ent,, 7 {1914)^ Bo. 6‘, pp. 443-44 '^)•—^A description of the 
author^s method, developed at the Bureau of Sugar Experiment Stations In 
Queensland. 

Agrilus politus infesting roses, H. B. Wriss {Jour, Bc-on. But., 7 (1914}, 
Bo. 6‘, pp. 4S8-440 )-—During the course of nursery-inspection work in noriliei'n 
New Jersey attention w^as called to the death of standard roses, the steins of 
which were Kswollen somew^hat at different points. The biiprestid beetles which 
emerged apparently represent the species A. poUtiis, previously recorded ns 
reared only from wdllow. ■ 

A new pest of cane in Fiji (Sphenophorus nebulosus), J. F. Illinowokth 
(Jour. Econ. Ent., 7 {1914), Bo. 6, pp. 445 ).—This article deals with a smnll 

beetle borer resembling the ordinary cane borer {'RMMocnenm olmurm). 
It is apparently E. neUtlosus, which, though exceedingly prolific, has as ^yet 
done little damage to sound cane in Fiji. 

Some ccccinellid statistics, H. E. Ewrau {Jour. Bcon. Ent., 7 (1914), No7% ■ 
pp. 440-448, fip. 1).—This article ih'cludes a table which show^s the relative 
abundance of different species of coccinellicls in five different situations, namely, 
.,m hops, thistles, lamb’s quarters, kale, and vetch, and a diagram showing the 
relative numbers, expressed in percentage terms, of the total population of 
different species found in^ each patch. 



ECONOMIC ZOOLOGY -ENTOMXILOGY* 


257 


Notes on tiie rice water weevil (Lissorhoptrus simplex), J. L. Webb (Jotin 
Bmi. Ent„ 7 (191 Jf), No. 6, pp. 432-438, pL 1, figs, g).—These notes are suppie- 
mentary to the accounts by Tucker (E. S. K., 27, p. 562) and Newell (E. S. B., 
29, p, 259). Careful experiments are said to have determined that drainage is 
still the safest remedj?" for the rice water weevil. 

Effect of temperature upon the oviposition of the alfalfa weevil (Pliy- 
toiiomus posticus), T. H. Paeks (Jour. Eeon. Ent., 7 (1014}, No. 6, pp. 417-4'^^^ 
pi i, fip. 1 ).—The author reports upon a series of oviposition experiments with 
P. posticus conducted at 8alt Lake City in 1911 and 1012 in which the variation 
in mean daily temx)eratnre throughout the oviposition period of the weevils 
was compared with the rate of oviposition of the beetles kejit in confinement. 

The relation between the curves representing temperature variation and ovi¬ 
position record was very noticeable, and the mean daily temperature seemingly 
affects the progress of oviposition until well into the summer. The oviposition 
record of 16 beetles in 1912 shows 1,181 to have been the largest number of 
eggs deposited and 726 eggs per female the average for the series. In a series 
of experiments with 11 females collected from hibernation on December 20, 
1911, and allowed to deposit eggs in the warm laboratory room during the 
winter and spring as high as 1,918 eggs were deposited by one female, the 
average number of eggs de]')ositcd being 913. 

^Relation of the Arizona wild cotton weevil to cotton planting in the aiid 
West, B. B. CoAD (Z7. 8. Dept. Apr. Bui. 233 (1915), pp. 12, pis. 4).—Tim hxille- 
tin deals*with cotton growing in Arizona in its relation to the boll weevil, a 
variety of which (Anthonomus grandis iJmrl)eriw) has been found developing 
on a wild cotton plant (I'hurhcria thespesioides). Accounts relating to this 
pest by Cook (E. S. R., 29, p. 458), Pierce (E. S. R., 30, p. 5G), Pierce and 
Morrill (E. S. R., 31, p. 350), and Goad (E. S. R., 31, p. 458) have been pre¬ 
viously noted 

The author discusses the distribution of this weevil and Thurberia, the life 
history of the weevil on cotton in the South and on Thurberia, nature of 
damage to cotton, food preferences, the transfer to cotton, etc., and give de¬ 
scriptions of the weevil stages. While existing on the wild cotton plant in some 
of the mountains of southeastern Arizona, the weevil seems to be particularly 
concentrated in the ranges surrounding Tucson. The author points out that 
while its attack may be transferred from the wild cotton plant to cultivated 
cotton in the Santa Cruz and Rillito Talleys, its iiresent habits are such that it 
would not injure cotton greatly, although its habits may be changed to a cer¬ 
tain extent and more injurious ones acquired. ‘‘The present habits render it 
quite i)roba!)le that the control of the Arizona form will be a very different 
problem from that of the cotton-wmevil and more easily solved. A careful 
watch should be maintained for the first ajipearance of tlie weevil on culti¬ 
vated cotton in order that it may be combated .successfully.” 

Notes on the life history of Prospaltella periiiciosi, D. G. Tower (Jour, 
Econ. Ent., 7 (1914), No. 6, pp. 422-4^12). —The author calls attention to the fact 
that P. pernmosi, which,he previously described as new (E. vS.''‘R., 29, p. 450), 
is a true internal parasite, the larval forms living within the body tissues of 
the female San Josd scale except during the last part of the second larval stage, 
when the entire contents of the host are consumed by the larva, which then 
pupates in the empty skin of the scale. , 

While the number of eggs deposited by an individual has not been determined, 
the author reports having obtained 1,364 developed eggs from 20 females selected 
as they emerged, giving an average of 68 developed eggs apiece. By rearing 
parasitized scales of the first stage in the laboratory at temperatures varying 
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from 6S to 72° F., it was found that the parasites reached maturity in from 
36 to 39 clays, while the parasites in the second stage scales matured in from 
39 to 23 days. The \Yintor is passed as undeveloped and partially developed 
eggs in the bodies of the first and second stage scales, and the first larral stage 
also winters over in the second stage scales and also in the bodies of second 
stage larval parasites. It is stated that these second stage larvae are not ar¬ 
rested in their development by the second parasite within them until after 
they have completed their growth and passed their waste. Since older foipiis 
of the parasite, such as the second stage larva, pupj^, and adults, have not been 
observed to winter over, it appears that dormant or winter spraying will kill 
the parasite as well as the scale. 

The predaceous enemies of the scale, such as Jlicroweisia (reniilUi) misella, 
are destnictive to the parasite in all its stages of development except the adult 
stage. 

On the capture of living insects by the cornfield ant (Lasins niger ameri- 
canns), W. P. Flint (Jour. Econ. Ent., 7 {19U), Mo, 6, pp, //T’d-.JTS).—The 
author records observations made every night for nearly two mouths of the 
movements of the cornfield ant at Bloomington, Ill. It was frecpiently noticed 
that on warm nights when the ants were very active they would attack and 
kill many small insects that came near their nests. 

Description of a new sawfiy injurious to strawberries, S. A. Rohwer (Jour, 
Econ. Ent,, 7 (1914), Mo. 6, pp. 479-4SE), — A new species which Is the source 
of injury to strawberries in Iowa is described as Empria fragarice. 

The economic status of the fungus diseases of insects, R. W. Glaser (Joiir. 
Eeon, 7 (1914), Mo. 6, pp. 47S-476). —brief review. 

Harvest mites, or ** chiggers,’' F. H. Chittenden (U. Depi. Agr., Farmer,'^" 
But 671 (1916), pp. 7, figs. S). —This is a revision of Circular 77 of the Division 
of Entomology,' previously noted (B. S. R., IS, p. 559). 

FOOBS—HnMA¥ HIJTEITIOK 

Air, water, and food from a sanitary standpoint, A. G'. Woodman and J. F. 
XoBTON (Mew Yorl\ John TVileif d Sous, Inc.; Loudon, Chapman Hall, Lid., 
1914, 4 * od. rev., pp. 1, fig^> 16). — In this, the fourth edition, the 

whole book has been carefully revised and the character of the treatment of cer¬ 
tain parts has been radically changed to make it of more use in colleges and 
technical schools. Since the last edition, In 1009 (E. S. li., 22, p. 366), ‘Hherfe 
have been distinct advances in analytical methods, and a changed iioiiit of view 
has brought about a sommvhat different interpretution of results. This is par¬ 
ticularly true with regard to the relation of air to health and comfort . . . All 
of the discussion nn air and water has been completely rewritten, as has the 
section on milk, the older methods revised, and numerous additions, to corre¬ 
spond with the latest practice, made. As in previous editions, these discussions 
are intended to be essentially elementary rather than exhaustive. 

Progress in' food chemistry, H. Beckurts, H. Frfjbiohs, and 0. Beck 
(Jahresher, Vniersuch. Mahr. u, CemmmU., 23 (1913), pp. i.92).—-This publica¬ 
tion contains a brief summary and digest of the more important additions to 
tlie knowledge of chemistry of food and nutrition during the year 1913. The 
subjects covered are general chemistry of foods and nutrition, milk, butter and 
margarin, cheese, eggs, fats and oils, meats and meat products, cereals and 
cereal products, fruits and fruit products, sugar, and beverages, both alcoholic 
and nonalcoholic. 
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Preservation of meatj A. Gueini {GUn, Yet, iMUanJ, Mass, Pol Sanit, e Ig., 
S7 am), 15-16, pp. 669-678; 17, pp, 711-724; 18, pp. 764-782; 19, pp, 799- 
825). —TMs article includes some analyses sliowing tlie composition of fresli and 
preserved meats. 

Pork and pork fat and tkeir use in tke kousekoldj M. Herter and G. Wins- 
DOEF (In Die Bedeutung des BeJnaeines fur die IHeischvcrmrgung. Berlin: 
Deut, Lan4%v. Gesell., 1014, PP^ 115-166, pis, 2I{). —Tn this article information of 
general interest is given regarding the cost of pork, methods of slaughtering, 
and its inspection and handling in the meat trade. The different cuts of pork 
are described and illustrated. The preserving and pickling of pork and pork 
products are also considered, together with the different wa 3 ^s in which the 
various parts of the animal may be utilized, and some information regarding 
the value of pork in the diet. 

Composition of corn (maize) meal manufactured hy different processes and 
the influence of composition on the keeping qualities, A. Ij, Winton, W. G. 
Buenet, and J. H. Bobnmann (Z7. B, Dept, Agr. Bui, 215 (1915), pp, 31).—This 
bulletin reports the results of an investigation in which was studied the gen¬ 
eral composition of American table corn meal milled by different processes, but 
more especially the keeping quality of different ty].)8S which had dried to dif¬ 
ferent degrees and were stored in various localities. The composition of grits 
and by-products was also considered to some extent. 

General information is given concerning the eoiisiimption of (roni meal in its 
various forms in different parts of the country. Tiie stone and roller processes 
of grinding corn and the various products of corn milling are briefly described. 

Chemical analyses were made of samples taken from 41 mills located in Z2 
towns in 17 States. These samples were classified by the authors as follows: 

Whole-kernel, stone-ground meal; bolted, undogerminated meal; degermlnated, 
bolted, roller-ground meal (‘cream meal ’) ; and low-grade or ‘ stiindard ^ meal.’’ 
The analytical data regarding these samples are reported in detail, but may be 
summarized briefly as follows: 

“ Whole-kernel meal at the time of grinding Is the same iii composition as the 
corn except in regard to moisture, but soon develops a greater acidity. 

“ Bolted, undegenniiiated meal contains less fiber than the corn, but no other 
general rule can be formulated owing to the variable conditions of manufac¬ 
ture. 

Degoriiiinated, bolted meal contains less protein, fat, liber, and ash, but more 
nitrogen-free extract than the corn. 

“Low-grade (‘standard’) meal contains sometimes more and sometimes less 
of each constituent than the conn” 

In exjieriments carried out to determine the effect of moisture upon its keep- 
ing^ quality, ton lots of degerininated, bolted, rollor-groniid meal, <*oiitaiiiliig 
different amounts of moisture, were stored at Savannah and Chicago. The 
detailed results of these experiments are reported and are summarized briefly 
by the authors as follows: 

“The lot containing 16.G8 per cent of moisture showed an excess of acidity 
in 12^ weeks, a loss of fat in 10 weeks, and a musty fastis In 20 weeks. The 
lot containing 15.04 per cent of moisture only slightly excelled the limit for 
acidity (30) in 24 weeks, and did not suffer in taste or aptiearaiice, while those 
with 13.41 per cent or less kept well in, all respects up to the end of the ex¬ 
periment (24 weeks). 

Caxload lots . . . with 15,73 per cent of moisture, showed an excess of 
acidity at Savannah in 8 weeks and at Chicago in 12 weeks, but did not suffer 
appreciably in quality. Highly dried meal with 9.86 per cent of moisture after 
24 weeks showed a maximum acidity of only 21.8,” 



260 


EXPEPJMENT STATIOIST KECOBD, 


Stndies of tlie comparative keeping qnality of wliole-kemel and clegerminated 
meal sliowed tke superior keeping quality of the latter. 

From a conslcleration of the results of these experiments the authors draw 
the general conclusion that “ degerminated, bolted meal containing not over 
14 per cent of moisture and 1 per cent of fat, as determined by the method of 
the Association of Official Agricultural Chemists, properly stored should keep 
for 6 months; with a moisture content of 15 per cent it should keep S months. 
Seliindlerks limit for moisture, namely 13.5 per cent, obtained by drying in an 
open dish, corresponds to about 14.5 per cent by the method of the Association 
of Official Agricultural Chemists. 

Whole-kernel meal, like cream, should be produced locally and consumed 
soon after grinding; properly dried, degerminated meal, like butter, keeps well 
during transportation and long storage." 

The use of rice dour in bread making, N. No^tslli (Gior. RisicoU., 5 {1915), 
No, 5, pp. 6S-72). —General information and comparative analyses are given of 
bread made with 25 per cent of rice flour and several other kinds of bread. 

Bitter and sweet cassava—^hydrocyanic acid contents, A. E. Collens (BuL 
Dept, Agr, Trinidad and ToMgo, Iff. {1915), Ro. 2, pp. 5ff-56). —Determinations 
were made of the hydrocyanic acid content of freshly dug roots, of those which 
had been removed from the ground for three days, of the liquid expressed from 
bitter cassava, and of the boiled roots. 

The results of these experiments showed “ that if sweet cassava is properly 
cooked either by boiling or roasting ... no hydrocyanic acid is developed 
even on allowing to stand for one day. In the case of both bitter and sw^eet 
Cassava if the roots are not properly boiled and are allowed to remain soaking 
in wmter for some time, there is a possibility of a small .amount of hydrocyanic 
acid being developed." 

Ash content of canned vegetables, with special reference to canned peas, 
Agnes F. Mougan {Jour. Home Econ., 7 {1915), No. B, pp. 7;3-77).—^The “work 
of others is reviewed, and the results reported of experiments in wdiieh were 
studied the loss of mineral constituents of canned vegetables due to blanching. 

“As compared w^itli the corresponding fresh peas, the ash content of peas 
blanched and canned by the usual high pressure process was foxind to be 4G.1 
per cent less, that of peas blanched and canned by the standard home process 
50 per cent less, and that of peas unblanched and canned by the standard home 
process 22.G per cent less. All these percentages were calculated for the water- 
free substance, 

“The percentage of extraction of PaOs in each case is rather higher than the 
total salt extraction, indicating a special solubility of the phosphorus eoin- 
ponnds. 

“ Ins|)eetion of two varieties of commercial canned peas show^s a high total 
of splits in the liquor." 

[Food ,and drug inspection] {Ann. Rpf. Bd Mealth Mass., 45 {191S), pp. 
pis. 2). —review of the work of the department of food and drug 
inspection for the year ended Kovember 30, 1913, is given. 

The report of the state analyst, H. C. Lythgoe, presents in detail the results 
of the examination of 0,72T samples of foods and drugs, of which 7,500 were of 
good quality. The work of the department also included the inspection of cold- 
storage plants and the examination of articles placed in cold storage. Data 
are given showing the results of this examination and the disposition of con¬ 
demned cold-storage foods. 

The report also iiicludes a r^snm^ of the inspection of slaughterhouses and 
dairies. 
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OMo food and drag* laws {Goliiml)US, Ohio: mate, 1913, pp. 60).— com¬ 
pilation, prepared by the Agricultural Commission of Ohio, gives the text of 
acts regulating the manufacture and sale of foods, drugs, jjaints, oils, etc., sani- 
tary inspection, and weights and measures. 

Meat and food inspectors’ examinations, G. T. Billing and A. H. Walkeb 
(London: Sanitarp PuMishinff Go., Ltd., lOllf, 2. ed., pp. X//-f figs. 8). — 

This revised edition, which is intended for the use of those preparing for meat 
and food Inspectors’ examinations, contains model answers to questions set by 
the Royal Sanitary Institute and other examiuing bodies. 

Selection of household equipment, Helen ^Y. Atwater (U. /S'. Dept. Afp\ 
Yearljool' lOU, pp. S39~362, pU. 4, fig. 1). —In this article the author takes up 
a number of principles which should, govern the selection of household equip- 
inent. Among other considerations emphasis is laid upon the importance of 
planning before buying; the consideration of necessity, convenience, and pleas¬ 
ure; and economy in cost and care. More detailed information is given regard¬ 
ing the choice and selection of permanent equipment, the iinish of woodwork and 
walls, and the selection of furniture and household textiles. 

The school lunch service, E. F. Brown (Dept. Ed. N. Ik Gily, Din. Ref. (Did 
Research Bui. 3 {1914), pp. 20). —This i>am})hlet gives a resume of the origin, 
development, and present organization of the New York School Ranch Commit¬ 
tee. The mechanism of the service and the methods employed, together with 
the cost and nutritive value of the food supplied, are considered somewhat at 
length. Sample menus, including figures showing their fuel value and cost, are 
also given. 

Memorandum on methods of providing meals for children in connection 
with public elementary schools and on dietaries suitable for the present 
circumstances, L. A. Selby-Bigqe (Bd. Ed. ILondon] Gire. 856 (1914), pp. 20). — 
This pamphlet, issued by the Board of Education of London, considers some¬ 
what at length the necessity for the feeding of school children under eeikaJn 
conditions, gives suggestions regarding its suj)ervision, and enumerates a num¬ 
ber of the problems involved in such work. It is stated that a good dietary can 
not only contain suitable quantities of nutritive and energy-producing material, 
but can be varied, palatable, easily digested, and obtained at reasonable cost. 

Tables of meals are given which contain recipes for theprei)aration of the food, 
the amounts of the ingredients given being such that the meal will suiirdy B)!) 
children. Ap])roximate cost data are given, together with supplementaiy notes 
on eqaipment of dining room and kitchen, and notes upon cooking. The meals 
described include four classes of 1-coiirse dinners, namely, soup diniiers, meat 
dinners, fish dinners, and cheese dinners. Tables are also given for 2-course 
dinners and for breakfasts and teas. 

Prevention of beii-beri among Philippine scouts by means of modifications 
in the diet, W. P. Oiiamberlain (Jour, Amer. Med. Assoc., 64 (1915), No. 15^ 
pp. 1215-1220, fig. 1). —^This report, which sui)ports the theoi'y that beri-berl is a, 
disease due to the ingestion of a diet deficient in some essential principle, gives 
the results of clinical observation and experience. Following the adciition of 
beans or mongos to the ration and the substitution of unpolished rice for pol¬ 
ished rice, beri-beri almost entirely disappeared among the scouts. 

The metabolic relationship of the proteins to glucose, N. W. Jannet (Jour. 
Biol. Ghein., 20 (1915), No. S, pp. S21S50, figs. 8). —From results of feeding 
experiments with-laboratory animals (dogs), the author concludes in pa.rt as 
follows: 

“Each protein produces a definite amount of glucose in the phlorizinized 
organism. The various yields represent 50 to 80 per cent by weight of the 
protein administered. These yields apx)roximate the ratios which the giiico- 
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genetic amino acids of the proteins in each case bear to the total amino acids, 
as actually determined by hydrolysis. . . . 

The amounts of glucose yielded by the metabolism of proteins stand in no 
obvious relationship to their ability to promote growth.. . . 

«Vegetable and animal proteins under optimal conditions are metabolized 
at the same rate in the animal organism. All the extra glucose and nitrogen are 
eliminated by the ninth hour after ingestion.’’ 

The influence of the plane of protein intake on growth, E. V. McCollum 
and Maeguebite Davis {Jom\ Biol. Chem., 20 {1915), 'No. S, pp. 415-Jf28, figs. 
i2).—Laboratory animals (rats) were fed a ration consisting of dextrin, butter 
fat, and varying amounts of skim-milk powder, for which was substituted in a 
part of the experiments wheat protein, wheat embryo protein, and egg i)rotein. 
A number of curves are given to show the influence of jarotein intake on growth. 

The results of these tests may be summarized In iiart as follows: “ The lowest 
plane of protein intake derived from milk which can maintain young rats with¬ 
out loss of body weight is 3 per cent of the food mixture. There is a pro¬ 
gressive increase in the rate of growth with rations derived from milk, as the 
plane of protein intake igj raised between 3 and 8 per cent of the diet. . . . 

“ For a time at least rats may grow at about half the normal rate when the 
protein is supplied by the wheat kernel to the extent of 6 per cent of the food 
mixture. 

“ Two and forty-five hundredths per cent of protein derived from desiccated 
egg is not sufficient to maintain young rats without loss of body weight. 

During six weeks a ration carrying but 4 per cent of protein from wheat 
embryo compares favorably with a similar plane of protein intake derived from 
milk powder, and is somewhat better than fl per cent of protein from the entire 
kernel. 

‘*Th!s plan of experimentation [is believed to offer] a valuable method of 
comparison of the proteins from various sources, provided all deficiencies are 
made up by suitable additions.” 

The comparative nutritive value of certain proteins in growth, and the 
problem of the protein minimum, T. B. Osbokne, L. B. Mendel, et al, (Jour. 
Biol. Chem., 20 (1915), No. S, pp. S51-378, figs. 10). —In continuation of previous 
work (E. S. B„ 31. p. 558), relative to the importance of amino acids in mainte¬ 
nance and growth, the authors report further feeding experiments with labora¬ 
tory animals (rats). The diet used contained protein-free milk and milk fat 
with varying amounts of casein, edestin, lactalbumin, and several other proteins. 

It was found that growth could be facilitated or repressed at will by the 
addition or withdrawal of cystin from a diet containing 9 per cent of casein. 
With only 9 per cent of lactalbumin in the food, growth w’'as about hormah This 
protein contains both lysin and tryptoxffian in relative abundance, wliich it is 
thought make up a more perfect balance in the proiwrtion of the amino acid 
groups essential to nutritive efficiency. 

It would seem from these and similar observations that the amino acid 
content of proteins is an index of the comparative values of these proteins as 
nutrients In growth. The reauired mininmm of the protein lowest in its yield 
of any one amino acid essential to maintenance or growth may be expected to 
exceed greatly that of some other protein containing an abundance of the neces¬ 
sary amino acid. 

Further observations of the influence of natural fats upon growth, T. B. 
OSBOBNE, L. B. Mendex, ET AL. {JotiT, Biol. Chem., 20 (1915), No. 3, pp. 379-389, 
figs, d).—-In prertous exi>eriments (E. g. R., 31, p. 560) the authors have ob¬ 
served that if rats are given a ration consisting of isolated and purified pro- 
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tein, a carboEyclrat© like starch, protein-free milk, and commercial lard, they 
usually grow normally for about three months, but never attain their full size. 
A partial or complete cessation of growth which results in a decline of body 
weight occurs sooner or later, and ultimately ends in death if the diet is not 
changed. The authors found that if part of the lard were replaced by other 
natural fats recovery resulted. 

The results obtained in the present series of experiments are summarized as 
follows; 

‘‘The failure of lard to promote growth in the same manner as do other 
natural fats (i. e., hiitter fat, egg yolk fat, cod liver oil) is not attributable 
to deteriorating changes arising from heat or chemical agents in the commercial 
manufacture of the product. Heating butter fat w’ith steam does not destroy 
its growth-promoting efficiency. 

‘‘ Beef fat also renders the inefficient diets used by us more suitable for pro¬ 
ducing growth in rats than does lard. 

“ When blitter fat and beef fat are subjected to fractional crystallization 
from alcohol, the growth-promoting factor remains in the mother liquid or 
‘ oil ’ fractions. The fractions containing the fats \\'ith liigh melting points are 
ineffective.” 

Turin metabolism of man.— TLX, The decomposition of piirin compounds 
in the digestive canal, V. O. Sivun {Ffinger's Arch. PliyHol.^ J51 (itU//), A'o. 
11-12^ pp. 582S86). —It was found by artilieial digestion experiments that; the 
piirin compounds contained in bouillon were easily decomposed by cultures of 
Bacilliis coU. It is concluded that the loss (about 00 per cent) which the exog¬ 
enous purins undergo during their passage throngli the hoinau organism occurs 
in the digestive canal, principally due to the action of the intestinal bacteria. 
See also former work (E. S. B., 29, p. 63). 

The metabolism of vegetarians as compared with the metabolism of non- 
vegetarians of like weight and height, F. G, Benedict and P. Both (Jour, 
Biol, Gliem,, 20 (1915), A'o. B, pp. 2Bl-2Jfl ),—Employing a unit respiration ap])a- 
ratus, investigations w’-ere carried out to study the metabolism of vegetarians 
and nonvegetarians, both male and-female. In a discussion of the experi¬ 
mental (lata the authors conclude “ that living upon a vegetarian diet for a 
longer or shorter period does not fundamentally alter the basic gaseous 
metabolism. ... 

“The average respiratory quotient found with the 22 ■vegetarians (i. e., jl 
men and 11 wonum) was 0.83, while ihe average quotient foimd with 132 indi¬ 
viduals subsisting on a mixed diet (77 men and 55 women) was 0.81. This 
difference is slight and is wholly incompatible with the bffiitff that vtigetarians, 
when in the post-absorptive condition, have available any considerably larger 
proportion of easily combustible carbohydrate material than have nonvege¬ 
tarians.” 

The metabolism of athletes as compared with normal individuals of 
similar height and weight, P. G. Benedict and PI, M. Smith (Jour. Biol 
€heni,, 20 (1915), No, B, pp. 2P-252 ).—In these experiments the authors studied 
the effect upon,basal metabolism of abnormal amounts of |>rotoplasm such as 
are present in the body of the ti'ained athlete. The subjects of the expeximeiit s 
were divided into groups of approximately equal weight and langht, each 
group-including athletes and nonathletes. The avera,ge heat production per 
kilogram of body weight was for the athletes 2G ealories and for the nonathletes 
24-4 ealories. The heat production per square meter of body surface was for 
the athlete 863 calories and for the nonathlete 807 calories. 
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Prom tEese experiments tlie autliors conclude as follows: “Athletes have a 
somewliat higlier metabolism, both per Eilogram of body weight and per square 
meter of body surface, than do the nonathletes with whom we have compared 
them. . , . 

“The greatly increased proportion of active protoplasmic tissue present in 
the tnilnecl, hardened athlete is alone sufficient to account for the increase in 
the metabolism, and ... this is not only an absolute increase, but from the 
nature of the comparison the metabolism is like^^se increased per kilogram of 
body weight and per square meter of body surface. It would thus appear that 
the increase in the metabolism noted with athletes points strongly toward the 
earlier conception that the catabolism of the body is proportional not to the sur¬ 
face of the body, but to the active mass of protoplasmic tissue.^’ 

A comparison of the basal metabolism of normal men and women, F. G. 
Bexebict and L. E. Emmes (Jour. Biol. Gheiiu, 20 (1915), No. 5, pp. ’ 

In this investigation the metabolism of 80 normal men and CS normal women 
was studied. The computed heat production for 24 hours per kilogram of body 
weight averaged 25.5 calories for men and 24.0 calories for women. From 
these ol^servations the general deduction is drawn that the metabolism of men 
is from 5 to 6 per cent greater than that of women of like weight and height. 

S’actors a:ffectmg basal metabolism, F. G. Benedict {Jour, Biol, Clieni., 20 
{1915}, No. S, pp. 26S’-299, figs. 6). —In this paper the author draws general 
deductions from a large number of metabolism experiments, which have been 
made for various purposes, with a view to determining the most important 
factors affecting basal metabolism. These deductions may be summarized in 
part as follows: 

“Unquestionably body weight plays an important part. In g'eiieral, large 
bodies give off larger amounts of heat than smaller ones, but there is no direct 
relationship between the total body weight and the total heat production, . . . 

“Careful analysis of metabolism measurements obtained on athletes, normal 
men and women, and normal and atrophic infants, leads to the conclusion that 
the metabolism or heat oiitinit of the human body, even at rest, does not depend 
upon Newton’s law of cooling, and is, therefore, not i>roportional to the body sur¬ 
face. While certain disturbances in this supposed relatioushii) between the heat 
production and the body surface may correctly be ascribed to errors in the 
formulas used for computing body surface, nevertheless the vast bulk of the 
evidence shows that the variations between metabolism and bodj^' surface are 
far outside of any possible errors in formulas.” 

The proportion of inert body fat and active tissue greatly affects basal 
metabolism, and on this basis is explained the greater metabolism of athletes as 
compared with nonathletes. “The apparent influence of sex, ns brought out 
in the comparison of the metabolism of men and women, may also be attributed 
to the greater proportion of _inert body fat in the latter, with a consequent 
smaller amount of active protoplasmic tissue.^’ 

The effect of height upon basal metabolism is “due without doubt to the 
fact that the taller individual has the larger amount of active protoplasmic 
tissue. All these variables deal directly with the mass of the heat producing 
organism; i. e., the amount of active protoplasmic tissue.” 

Another very important factor is the stimulus to cellular activity which is 
influenced by several factors. “One of these factors is age, and it has been 
noted that with the growing organism of youth there is a much gi^eater cellular 
.activity than with the adult, and a consequent higher metabolism. It has been, 
brought out, however, that in old age there may be actual atrophy of protoplas-' 
Mic material' 
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‘‘ Sleep Las also been sliown to Lave an influence upon tiie basal metabolism, 
tile stimulus to tlie cellular activity being greater witla an individual wiien lie 
IS lying awake than wlien be is asleep. 

“ Considerable fluctuations in tbe basal metabolism have been foiimi from 
day to day not only witii a fasting man, but wdtb normal individuals studied 
over considerable periods of time. These variations could not logically be 
attributed to changes in body weight or body surface, and obviously there was 
no change in- height. Even^in the course of 2-1 hours the fasting subject was 
found to have three distinct metabolic planes, showing clearly a diurnal varia- 
tioii ill the stimulus to the cellular activity. 

“ Still other factors considered as influencing the stimulus to cellular ac- 
tlvity are prolonged fasting, the character of the preceding diet, and the after 
effects of severe muscular work. 

From the evidence gathered with the various subjects studied it is clear 
that the basal metabolism of an individual is a function, first, of the total mass 
of active protoplasmic tissue, and second, of the stimulus to cellular activity 
existing at the time the measurement of the metabolism is miide. Apparently 
at present no law can be laid down that will cover both of these Important 
variables in the basal metabolism of an individual.” 

A respiration apparatus for small animals, F. G. Benedict {Jour. JiloJ. 
Chem-., 20 {1015), No. S, pp. 301-318, f!gs. 3).—description is given of a, uioilb 
fled universal respiration apparatus of the closed-ciremit tyi)e, which was dee 
signed for the ineasurenient of the carbon dioxid i)rodnction and oxygen con¬ 
sumption of small laboratory animals. It is also iirovided with a device for 
graphically recording the muscular activity of the animal. The results are 
reported of test experiments with the rabbit and the guinea pig. 

Corrections in bomb calorimetry, G. N. ITuntly {Analyst, 40 {1915), No. 407, 
pp. 4J-4S )-—^This article, which is supplemental to an earlier one,<^ gives nu¬ 
merous other corrections which are to be applied in bomb calorimetry. 

ANIMAL PEOBUCTION; 

Aoiinial husbandry {Missouri Sta. Bui. 131 {1915), pp. figs. 2).' — 

Notes on the following investigations are presented: 

Ago as a factor in animal dreeding, by F. B. Mumford and L. A. Weaver.— 
The results seem to Indicate that early iiregnaiicy and lactation causes arrested 
development in the mother. Pregnancy itself did not cause retarded growth.. 
The growth curves of young pregnant sows followed the same general direction 
as the growth curves of young noni>regnaut sows when each was subjected to 
the same conditions of food, shelter, and exercise. The gi’owth curves t>f young 
sows with suckling pigs, compared with the growth curves of nonsuckling sows 
of similar age and breeding, give evidence of the retarding ettect of lactation 
on the growth. 

Use of feed experimeyit, by TI. O. Allison.—In this expeiament comparing the 
influence of various planes of nutrition upon breeding cattle, no definite con¬ 
clusions have been reached, but indications are that the higher the plane of 
nutrition the more food there is required for beef production. 

Preparation of corn for fattening sieei\s, by H. O. Allison.-—Five lots of six 
choice 2-year-old steers each were fed. a ration composed of corn silage, hay, 
cotton-seed meal, and corn prepared in various ways. The steers receiving 
finely ground corn chop made the highest average daily gain and the gi*eatest 

« Joor, Soc. Chm. Indus., 29 (1910), No. 15, pp. 919-923. 



266 


IXPEEIMEKT STATION- BECOED» 


profit per steer* More beef and pork were .produced from a biisliel of corn by 
tbe lot wMeli receiyed broken ear com. Tbis lot produced the second lilgliest 
profit per steer. 

Forage crop rotations for pork production, by L. A. Weaver.—It was found 
tliat after deducting tlie gain put on by com fed to bogs grazing on different 
forage crop plats, tbe returns per acre with pork at 7 cts. per pound were as 
follows: With rape, oats, and clover, *$47.04; rape and oats, $44.10; rape in rows 
(ciiltivatecl), $44.95; rape broadcasted, $34.09. ^ 

Eelatire efficiency of pregnant mares for farm work, by E. A. Trowbridge^ 
E, H. Hughes, and S. T. Simpson.—^Tbe results indicate that draft mares can 
produce bealtby and normal foals and still do tbeir share of ordinary farm 
labor. Mares wntb suckling foals show a greater loss in weight in the spring 
and summer seasons than do mares not suckling. Mares nursing foals make 
very rapid gains in weight after weaning. 

Feeding wheat to fattening swine, by L. A. Yv^eaver.—^A ration composed of 
corn, w’heat, and tankage 5:5:1, or of %vheat and tankage 10:1, made very 
economical gains on swine. lYhen wheat was fed in one of the above combiiia- 
tioiis more gain was pn’oduced than when it was fed alone or with corn only, 
and more gain was produced by corn alone or com and tankage 10:1. 

A stmJg of the residual effects of forage crops for swine, by L. A. Weaver.- 
The first year’s work indicates that there is but slight advantage in feeding hog' 
that have been previously on pasture, as compared to hogs that have been 
previously kept in a dry lot. 

Self-feeders for fattening swine, by L. A. Weaver.—^A slight advantage has 
been observed in feeding pigs by a self-feeder over the ordinary metho."^ of 
feeding. 

Some factors afiecting fetal development, J. M. Ewarb (Proc. Iowa Acad. 
^cL, 20 {IBIS), -pp. SSoSSO). —This is a progress report of work being carried 
on at tbe Iowa Experiment Station to determine tbe effect of the nutrition of 
tbe clam during the pregnancy period upon the developing fetus. Studies with 
five lots of 5 gilts each have been previously noted (E. S. B., 2S, p. 574). 

Three lots, of 10 yearling sows each and four lots of 12 eweB each were also 
fed upon different feed stuffs with tbe following results: 

Effect on offspring of feed fed pregnant swine and ewes. 


Bail}’- pregnancy ration. 
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20 
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1.33 
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SI 

19 

0 
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From this it is seen that tbe supplemented rations not only produced larger 
but stronger pigs at birth, though tbe carbohydrates were limited as in 

tbe meat-meal lots, tbe increase in protein and ash was such as to influence 
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markedly tke size and strengtli of tlie newborn pigs. The meat-meal ration gaye 
somewhat better results than where a vegetable protein supplement such as lin¬ 
seed-oil meal was allowed. It was noted that both meat meal and oil meal in¬ 
creased the coat as well as the color of the skin. The meat meal produced a 
larger bone than oil meal, and both of these surpassed corn alone. 

Attention is called to the small number of offspring per ewe in the corn 
silage lot, w’hich contributes largely to the increased size of the young. Where 
sihige wais fed in addition to clover the vigor and size of the offspring was in¬ 
creased, whereas alfalfa as compared with clover, being richer in protein and 
ash than clover, i^roduced the strongest and largest Iambs, even though there 
were more of them. It is stated that more recent experiments have shown quite 
"clearly that cotton-seed meal added to corn and corn silage increases the 
strength as well as the size of the offspring. 

On the variation in the growth of mammalian tissue in vitro according to 
the age of the animal, A. J. Walton {Proc. Roy. ^oc. [London], iS'er.-L, SS 
(1915), No. B 606. pp. Jf76-Jf82y pi. 1). —^The author concludes from his investi¬ 
gations that “ growtli of tissues in vitro affords a valuable means of investiga¬ 
tion as to the effects of age upon growth. The tissues of young animals grow 
more rapidly and vigorously than those of adult animals. The plasma of young 
animals is a much less suitable medium for the growth of tissue in vitro than 
the plasma of old animals. The unsuitability of the plasma of young animals 
as a medium is probably due to the presence of an increased amount of some 
inhibiting substance.” 

The English rabbit and the question of Mendeliaii unit-character con¬ 
stancy, W. E. Castle and P. B. Hadley (Proc. Nat. Amd-. Bek, I {lOJB), No. 1, 
pp. S9-42, figs. 6). —Ill breeding experiments with rabbits the authors disprove 
the idea of unit-character constancy, or “gametic purity.” It is said that ‘‘if 
croSvSing is likely to produce considerable changes in the characters which it is 
desired to combine in a new race, it is evident that Menclelian crosses must bo 
used judiciously and with caution by the practical breeder,” and that “ if unit 
characters are not constant, selection reacquires much of the importance which 
it was regarded as possessing in Darwin’s scheme of evolution, an importance 
which many have recently denied to it. 

Breeding of farm animals, M. W. Haeper (New Yoric: OrmgG JuM (7o., 
Idlli, VP- XyiIA-^S5, figs. lO/i ).—This is a general treatise on animal breeding 
desigued for the fa,rmer, breeder, and student. It discusses the fundamental 
principles underlying animal breeding such as development, selection, variation, 
and heredity, together with the more practical phases of the w'ork. An appen¬ 
dix contains tables giving data as to breeds and breeders’ associations. 

The jack bean (Canavalia eiisiformis), P. Babnstein (Lamlw. Vvrs. Blat., 8$ 
(1914), No. 1-2, pp. 116-122). —The composition of the jack bean (O. cnslformis) 
is reported as waiter 13.2G per cent, protein 31.51, fat 2.1S, nitrogen-free extract 
41.99, fiber 8.59, and'ash 2.4T. The coefficients of digestibility as detennineil 
111 a 4-week test with sbeep are given as dry matter ST.fi i)er cent, organic mat¬ 
ter 88.6, protein S0.5, fat 72.1, nitrogen-free extract 90.1, and fiber 72.9. The 
starch value is estimated to be 63.7, wdth 18.69 per cent of digestible protein, 
making It somewhat lower in nutritive value than the common field bean. The 
sheep were fed 0.44 lb. of crushed beans per day without apparent injurious 
effects. 

Beet residues for farm stock, 6. B. IjINdsey (Massachusetts Bta. Oirc. 48 
(1914), PP- 7).—A general discussion of the feeding value of dried'beet pulp, 
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molasses beet pulp, and beet leaves, based in part on work previously noted 
(B. S. E., 30, p. 176), 

Ensiling potatoes witli a lactic acid culture, Ana and G, Mate (IUus, 
LmidM). Ztg., S4 (1914)^ No. 86, pp. 767, 768). — Successful experiments are 
reported In ensiling steamed and raw potatoes when tlie material was inoculated 
witli a lactic acid culture. The silage was fed to cattle, slieep, and swine witii 
favorable results. 

Eactors affecting range management in New Mexico, E, O. Wooton ([h S. 
Dept. Agr. Bill. 211 (1915), pp. 69, pis. 9, figs. 6). —^Tliis is a general resume of 
range conditions in New Mexico, It is said that the present status of the stock 
raising industry in New Mexico is but one phase of the adjustment of the vari¬ 
ous industries of the State among themselves and to the physical environment. 
The topographic, climatic, and soil characters of the State restrict hy far the 
greater part of its total area to the business of stock raising so long as the 
present agricultural methods continue. It is recommended that some form of 
range control be instituted which will prevent the present system of over¬ 
stocking. 

Meat production in the Argentine and its effect upon the industry in the 
United States, A. D. Melvin and G. M. Eommel (U. S. Dept. Agr. Yearhoolc 
191 Jf, pp. x381S90 ).—^A paper presented before the section on experiment-station 
work of the xlssociation of American Agricultural Colleges and Experiment 
Stations and lu’eviously noted (E. S. R., 32, p. 12). 

Meat production in Australia and New Zealand, E. C. Joss (U. S. Dept. 
Agr. Yearhook 1914, pp* 4^1-468, pis. 4)* — A. report of a study of the conditions 
under which the meat and meat food products of Australia and New Zealand 
intended for entry into the United States are produced, slaughtered, treated, 
and shipped. 

It is stated that stock raising comprises the leading industry in both Aus¬ 
tralia and New Zealand, the former exceeding ali other countries in the number 
of sheep and the amount of wool exported. In Australia, where the production 
of wool rather than mutton has been in the past the chief aim of sheepmen, the 
Merino or fine-wool t 3 i)e of sheep predominates. In New Zealand considerable 
attention has been given to the breeding of sheep for meat production, with the 
result that trade reports show the Downs, Romney, Leicester, and Lincoln 
lamb carcasses of New Zealand are highly regarded in the European market 
In ATw Zealand the government has lent considerable encouragement and aid 
In developing the live stock industry by fostering the raising of sheep and dairy 
cattle, searching out and opening up new markets, granting subsidies to steam¬ 
ship companies, etc. 

The meat-inspection laws and regulations of AuBtx*alia and New Zealand are 
briefly described. 

It is said that Australia’s beef exports have increased rapidly in recent years, 
there being at present a prosixect of large dealings with the Pacific ports of the 
United States. Australian mutton is quite widely distributed also, although to a 
less extent than the beef. The beef trade of New Zealand is small compared 
with that of Australia, but the exports of mutton and lamb are in most years 
more than twice as large as those of Australia. In addition, these countries 
export large numbers of frozen rabbits and hares. 

Baising the dairy calf, E. G. Woodwabd (Nebraska Sta. Bui 149 (1915), 
pp. 3-16, figs. 8). —This bulletin gives information on the raising of a calf on 
skim milk, and other items of general management. 
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Tliree dairy steers were fed from birth up to about one year of age. Whole 
milk was feci for about 3^ weeks. The grain consisted of a mixture of com 
chop and ground oats 2:1.^ The results were as follows: 

Eesulis of feeding three tlairy steer calveH on skim milk. 


Kind of calf. 

Period 

fed. 

Peed consumed. 

Weight of calf. 

Average 

daily 

gain. 

Whole 

iniOc. 

Skim 

milk. 

Alfalfa 

hay. 

Grain. 

Birih 

weight. 

Pinal 

weight. 

Jersey. 

Holste In-Jersey..__ 1 

Grade Hoistein. 

Bays. 
SCO 
3S4 
! 344 

LU, 

258 

251 

245 

Lhs. 

5,95S 
6,366 
5,620 

Bhs. 

1,609 

1,696 

1,584 

Lhs. 

1,178 

1,652 

1,238 

Lbs. 

60 

48 

74 

Lhs. 

6S0 

750 

700 

Lhs. 

1.44 

1,83 

1.82 


It Is estimated that it requires 175 lbs. of whole milk, 2,700 lbs. of skim milk, 
125 lbs. of grain, and 450 lbs. of hay, costing a total of $12.88, to x*aise a calf to 
the age of six mouths when skim milk is used. Such a calf will weigh from 250 
to 400 lbs., depending upon the size of the breed ami the thrift of the calf. 
Whether or not it Avill pay to raise steer calves of the dairy l)reeds or the in¬ 
ferior dairy heifers for meat will depend entirely upon conditions. It is esti¬ 
mated that if the calf is raised oi\ whole milk, shortening the milk feeding 
|)eiiod to about three months, about 900 lbs. of whole milk, 250 lbs. of grain, 
and COO lbs. of hay, costing a total of $19, wall be required to raise the calf 
to six months of age. . 

deeding sour milk to young calves, T. E. Woodward (Ifoanrs Dairynmn, 
49 ( 19U), "No, 7, pp. 2J}8,256 ).—^As a result of experiments conducted by the Dairy 
Division of the TJ. S. Department of Agriculture, in which skim milk allowed to 
sour naturally was fed to 22 young calves of different breeds and at different 
seasons of the year, and sour whole milk fed to two calves, it was found that 
** in no case did the sour milk cause digestive disturbances, even when the 
change from the sweet to sour was made abruptly and with calves only a few^ 
days old. 

The sour milk is not so palatable as the sweet milk; some very young calves 
refuse to drink the sour milk, especially if the temperature of the milk is low. 
The calves made as rapid gains on sour skim miik as upon sweet skim milk, 
and seemed to do as w^ell on a diet alternating bet^veen sweet and sour skim 
milk as upon either alone. 

** Sour milk is not as satisfactory as sweet milk for -winter feediixg; it cbliLs 
the calves, and .some drink it reluctantly when the weather is cold. It seems, 
however, that xiny calf which drinks the sour milk readily will do well upon 
it even in cold wejither. in warm weather sour skim milk gives as good results 
as sweet skim milk. These experiments indicate that the dairyman might just 
as well let the milk for calf feeding become sour during the summer months 
instead of going to trouble and expense to keep it sweet.” 

It is suggested that the milk for feeding calves should be allowed to sour 
quickly and be fed as soon as possible; otherwise there is danger of coutaminti- 
tion with harmful bacteria. 

Calf-rearing ■ experiments in Hnngary, G. Kerekes {Kd^telek IBtidapeM}, 
24 {1914), 61, pp. 2172, 2173; ahs, in Intermt, InM. Agn [ISowo], Mo. Bnh 

Ag)\ Intel, mid Plant Diseases, 5 {1914), A'O. 11, pp. Calves were 

fed separated milk, the cream being replaced by rye flour at the rate of 4 to 5 
oz, per gallon of separated milk. The mixture was thoroughly churned and 
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w.irmocl to tlie temperature of fresh milk. The calTes were feci whole milk 
until four weeks old, when a gradual substitution was made of tSe emulsion 
‘ until eight weeks old. They were then fed entirely on the milk emulsion, with 
a gradual substitution, of separated milk at three months of age, when the 
calves were receiving approximately 21 gal. per head daily. The average weight 
at three months of calves fed in this manner was 207.5 lbs. per head, while 
calves fed whole milk weighed 24S.2 lbs.; at four months the weights were 880 
and 305 lbs., respectively. 

Hotes on degeneration in tlie teeth of oxen and sheep, 3. W. Jackson {Ann. 
mi4 Maff. Aut. Mist., S, sen, 15 {1915), Ao. 87, pp. .^07-2.9*5).—The author eom- 
meuts on the absence of the first lower premolar tooth in the jaws of oxen 
often found among animal remains. This feature is thought to he due to disuse, 
probably through change of food or habit under dome>stication. 

The woolgrower and the wool trade, F. R. Marshall and L.' L. Hllllr 
{V. * 8 . Dept. Agr. Bill. 206 {1915), pp. 52 , pis. 11, fig. 1). — The items discussed 
in this bulletin are present methods of disposing of wool by the growers, factors 
that determine the value of wool, wool grading, market grades, sorting wool, 
pounds of wool per pound of cloth, the need of improvement in handling American 
wools, how’' xViiierican methods of handling wool may be improved, and funda¬ 
mental rules for the wool trade. A glossary of terms used in the wool trade 
is appended. 

Suggestions from Australasia to American sheep raisers, F. R. Marshall 
iV, S. Dept. Agr, Yearhooh 1915, pp, 319-A>S8, pis. 2, ftg. 1). —^The American and 
Australasian attitudes toward sheep raising are compared, on the basis of a visit 
in 1914 to Australia and New Zealand, and suggestions given for the improve¬ 
ment of the manner of disposing of the wool clip and the breeding of sheep 
in this country. 

It is said that the Australian’s idea of what constitutes an economical wool- 
producing animal is governed not by the price per pound received for the 
greasy wool, nor by the weight of the fleece, but by the total value of wool 
produced per acre of land. The type of wool is closely associated with the 
type of sheep, and the type of sheep must be varied to wdthstand regional 
variations in altitude, temperature, rainfall, and vegetatioa. The general , 
effort in Australia to-day is to produce a wool wdiieh, compared with what is 
aimed at by American woolgrowers, is decidedly longer and coarser. It is 
argued that the larger framed and stronger constituted sheep that produce 
this robust wool suffer les>s from heat, drought, and scant feed than do the 
smaller and less vigorous producers of ultrafine wool. The newer type also 
has fewer skin folds on the,body and is easier to shear. This robust wool is 
lighter in oil tium are the finer wools and possesses a whiteness and an 
attractive character not easy to secure when fineness is paramount. The gain 
in the amount of wool produced per acre by the robust-wooled sheep more 
than offsets the extra price that has commonly been paid in the markets for 
the very fine wools. Other claims for the robust wool are that it retains its 
character in bad seasons or in a hard country, that it is not sO’ easily pulled 
off on bushes, and that it is less likely to shed from sheep in low condition or 
poor health, 

Methods of preparing wool for market in Australia are deemed far in 
advance of those used in the United States. It is said that because of their 
poor pi*eparatlon American wools bring less per pound than imported wools 
of similar character. This is substantiated by showing the results of sorting 
,and scouring 'two lots of wool—one grown in Idaho, the other imported, 
remained of the Idaho wool after sorting and scouring was considered 
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fully equal to the eleaii imported wool and was mixed wltli the imported lot 
for maniifactaring, but had received 3.3 cts. per clean pound less than its 
actual value. 

The adoption of the Australian system in preparing American clips for 
market is recommended. It would be necessary to allow selling agents to 
group together lots of similar wools from various clips to make up sufficiently 
large offerings to Interest the buyers in the trade who prefer to buy in lots 
of 50,000 lbs. and upward. In time it is thought that buying agents would be 
more willing to buy in smaller lots in order to insure the continuiition of the 
improvement. 

Breaking and training colts, V. G. Stambaxjoh {TJ. Dept. Agv., Farmers^ 
Bill. 667 {19.15), pp. 16, figs. 11 ).—^A general discussion. 

Average and frequency curves, O. Potts {Dept. Agr. iV. 8. Wales, Farmers^ 
Bill. 96 {1911/), PP^ I'^i 13).—The author demonstrated, by the use of average 
and frequency curves, that in the pens sui>plied for the egg-laying competitions 
for the past ten years there appear to be two distinct families in each breed 
throwing true as regards egg-laying capacity, one of these families, aptly called 
the ‘ low-bred,’ having a lower average egg-laying capacity than the other. 
While each family has a definite average egg-laying capacity, individual pullets 
will lay above or below that average. 

“ Examining the curves for three breeds it was shown tliat the high and 
low bred families are about equally balanced in the case of the White Leg¬ 
horn; hence there should he scope for considerable imin’ovemeiit l>y careful 
selection. Further, the Leghorns exhibit indications of having a higher egg- 
laying capacity than any other breed. The low-bred family predominates in 
the case of the Black Orpingtons; hence improvement by,,selection has a great 
deal of bad material to dispose of. The possibilities of the high-bred family, 
however, show that they are worthy of more attention than they have so far 
received. In the case of the Silver Wyandottes the high-bred family predomi¬ 
nates. The curve indicates that they could not attain the egg-laying capacity 
of either of the bi’eeds mentioned above; still with the high-bred family pre¬ 
dominating, it should be a matter of ease to establish a flock having a good 
average capacity for egg laying.” 

It was further demonstrated that ‘‘if a pullet of exceptionally high egg- 
laying capacity is chosen, it is more than probable that she belongs to the 
high-bred family, while it is donbtfnl w’'hether a of average capacity 

belongs to the low or to the high bred family; and, in all probability, she is a 
cross between the two. To establish the high-bred family it is essential to 
choose the breeders from the family of higher egg-laying capacity. It has 
been seen that the exceptionally good layer probably belongs to this family. 
However, it would appear to be unwise to breed from her; she is an exception, 
and her progeny, in order to maintain the average of the family, would !)e low 
layers by way of compensation. The best birds to breed from would be the 
true sisters and brothers of the exceptional pullet, and the hens should not be 
much above the average of the family.” 

.Sex-linked inheritance in poultry, G. Lefevbe {Missouri 8ta. But IS I 
(1915), pp. 488, 489).-~~ln continuation of work previously noted (E. S. E„ 31, 
p. 368) a Silver Spangled Hamburg male was crossed on an Fi hybrid female 
(from Leghorn maleXHamburg female), the resulting Fa generation being 
spangled in both sexes. In mating an Fl hybrid male and Fi hybrid female 
(both from Hamburg maleXLeghorn female) the resulting generation gave 
spangled and nonspangled females, the males showing all degrees of spangling. 
In mating an Fi hybrid male and Fi hybrid female (both from Leghorn 
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uialeXHanibiirg female) tlie resulting B\ generation showed spangling and 
noiispaiigling in both sexes. 

It is coiicliiclctl that “ a si)angle factor is present in the Ilanihiirg which Is 
transmitted in a sex-linked fashion, hut evidently the pattern is affected by 
other factors, as the spangling varies from a condition which is practically 
identical with that of the pure Hamburg to oue in wdiicli the pattern is dis- 
tiirhecl to a considerable degree, both in its purity and its distribution over the 
hody.’^ 

In crossing a Black Bantam male and Fi hybrid female (from Black 
inaleXSeabright Bantam female) the resnlting F 2 generation showed a full 
cock-feathered condition, a hen-feathered condition, and an intermediate con¬ 
dition in the males. In crossing an Fi hybrid maleXFi hybrid female (both 
from Soahright maleXBlack female) the resulting Fa generation showed a 
full cock-feathered condition in all the males. In crossing an ¥% hybrid 
nialeXFi hybrid female (both from Black maleXSeahright female) the re¬ 
sulting Ih generation showed the full cock-feathered, hen-feathered, and inter¬ 
mediate conditions in the males. 

No conclusions are drawn, and it is proposed to continue these experiments. 

Chaiiges in tbe secondary sexual characters of Gallinse, A. PEzaed {Gonipf. 
Rend. Acad. Bek IParts], 160 {1915), No, 7, pp, 260^265, fig. i).—The results of 
experiments in ovariotomy with poultry indicate that spurs and the male 
plumage may be developed in the female, but that the turgid comb and the 
crow of the cock are characters peculiarly belonging to the male bird and do 
li'bt accompany ovariotomy as do the other secondary sexual characters. 

Sexual differentiation of pigeons^ eggs {Carnegie Inni, Washington Year 
Book, 13 {1914), pp. 117-119). —brief account of the work of O. Biddle, who 
h^as shown that In pigeons, which usually lay two eggs at a time, commonly 
one male and one female, eggs destined to produce males are smaller, and 
have higher water content and smaller energy content, than those that produce 
females.’’ By the use of the bomb calorimeter it has been demonstrated ‘‘ that 
eggs destined to become males contain less stored energy than eggs destined 
to develop into females. Whether the difference in energy content (however 
it may have arisen) is the cause of the difference in the eveiitnal sex or 
whether it is induced by a certain difference in the unfertilized egg which deter¬ 
mines the difference in storage metabolism is uncertain. There is reason 
for thinking that the ova of birds are of two kinds, those destined to produce 
males and those destined to produce females, and there is also evidence that 
the former contain a sex chromosome which the latter lacks. This difference 
in the chromosomal content of the eggs destined to be males and fcinales, 
respectivehv, may therefore he the eans^ of the difference of energy content of 
the two kinds of eggs.” 

A study is being made to determine “whether a modification of the amount 
of yolk stored in the egg can control the sex -of the resultant chick. One result 
secured is that when the female pigeon is subjected to alcohol vapor it lays 
smaller eggs than normal. Other substances used (phloridzin and urotropin) 
have caused a reduction'in the fertility of the egg, but have not markedly 
altered its size.” 

It has further been found that “ when two full sisters from such series are 
hatched from the two eggs of a, single clutch the first hatched behaves in copu¬ 
lation as though it were a male. Also females hatched early in the season (the 
period when most males are produced) are more masculine in behavior than are 
their own . sisters hatched late in the season. ... If extracts from the 'ovary 
of^ 'a.:',pigeon be injected into those females that are hehaving like males, they 
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come to beiiave like females. Contrariwise, if testicular extract be injected 
into tiiose ''females tliat are acting like females they come to act like males. 
. . . The sex hehayior of a bird is probably determined by internal secretions 
from its sex glands carried' to its central nervous system. On this hypothesis 
the quality of the internal secretions of the ovaries of birds that act like males 
must be different from tiiose of birds that act like females. The effect of the 
injected extract may perhaps be regarded as superior to that induced by the 
natural secretion of the ovaries,” 

The Campines, edited by F. L. Platt {Quincy, III: Ecl^FouUry Jom\ IHiK 
Co., 1914, pp. 87, pi. 1, figs. SO).—This treats of the history, care, and manage¬ 
ment of this breed of poultry. 

The White Leghorn, P. B. Hadley {Jour. Ilc7'cditij, 6 {1915), No. 4^ PP- 14'^-‘ 
151, fig. 1). —^This material has been previously reported from other sources (B. 
S. B., 30, p. 71; 32, p. 671). 

Chickens: Milk feeding and its infLueiice on growth and mortality.—Com¬ 
parative study of the value of sweet and sour milk, L. F. Bettuee, W. F. 
Kirkpateick, and L. E. Cakd {Oonncctient Btorrs Bta. Bui SO {1915), pp. 23, 
fgs. 17). —This is a continuation of work previously noted (E. S. B., 31, p. 4S4). 
The former experiments demonstrated that the feeding of milk to young chicks 
has a most favorable influence on the growth and on the lessening of mortality 
of the chicks. It tends to prevent mortality from all causes, and if fed soon 
enough and for a sufficiently long period, greatly reduces the death rate caused 
by bacillary white diarrhea. 

The later experiments demonstrated that sweet and sour milk are ai)- 
parently of equal value in their relation to growth and mortality, and that the 
different degrees of souring do not alter the results of milk feeding. The com¬ 
bined results on the 2,250 chicks fed show that those which received the sour 
milk gained 0.26 lb. per ten chicks for each pound of total solids consumed; the 
chicks that were fed sweet milk made a corresponding gain of 0.25 lb., and those 
which were not given any milk, 0.2 lb. In the lot}# of chicks which had been 
infected with Bactcrinni puUoruuh the mortality percentage was in the case of 
the sour-milk-fed chicks 40, sweet milk 39, no milk 54, and with iiiiinfeeted lots 
17, 16, and 30, respectively. 

It is concluded that the value of milk as a food for chicks does not depend 
upon any acids that may be present, nor upon any particular types of miero- 
orgiUihmis, but iqum the natural constituents of the miik. It is said that when 
milk is supplied freely to chicks it is imiunlant that they Iiavo abimclant exer¬ 
cise, otherwise they are subject to leg weakness. This api>lies more imrliciilaiiy 
to early hatched chicks that are broodcnl wholly or for the most part indoors. 
The feeding of sweet or sour milk to young chicks has not been fotrnd in any 
way injurious to the chicks. If the milk is dean and not too old, none but the 
most favorable results should accompany its use as a food for chicks. There is 
no preference in the choice of sweet or of sour milk, but it seems very desirable 
that the Sfime kind of milk be supplieil throughout the milk feeding period. 

The poultry industry in New York State {N. Y. Dept. Ayr. Bui. 65 {1914), 
pp. 20B-445, figs. 109).—This bulletin includes articles on the various breeds of 
poultry, the breeding of poultry for egg production, incubation, brooders and 
brooding, rearing chickens, feeding for egg production, poultry house construc¬ 
tion, poultry diseases, market egg problems, and other related topics. 

The egg and poultry demonstration car work in reducing our $50,000,000 
waste in eggs, Maby E. Pennington, H. G., Pierce, and H. L. Sheader (U. B. 
Dept. Agr. Yearlooh 1914, pp. SBS-^SO, pis. 4, fig. 1). —^This is a'popular review of 
work previously reported (B. S. B., 31, p. 570), describing the various grades of 
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eggs, their defects, and methods of remedying these defects. The work of 
demonstrating these facts to farmers and egg dealers in Kansas, Oklahoma, 
Texas, Arkansas, and Missouri is described. 

Edible snails, E. W. Rust {U. Dept. A or. Ycarhooh pp. 

This article gives a description of the principal edible species of snails and 
treats ,of their commercial production and the possibilities of the industry in 
the United ^States. 


BAIEY EAIMMG—BAIEYIUG. 

Bairy husbandry (Missouri Bui, ISl (IQ 15), pp, —The follow¬ 

ing investigations are in contimiation of previous work (E. S. R., SI, p. S70) : 

investigation, by 0. H. Eckles,—^Little difference was found in the tem¬ 
perature of silage provserved in silos built of concrete, wood, or tile. The tem¬ 
perature of the silage rarely exceeds 100° E. unless the silage is deficient in 
moisture or air is present. There was found to be a wide variation in weight 
per cubic foot, depending upon the amount of moisture and probably ii|)on the 
amount of grain in proportion to stalk. It was found that shock corn may be 
ensiled with good results if there is added an amount of water approximate to 
the amount of dry fodder used. 

Factors iuflucncmg the normal composition of milk. The effect of cottonseed 
meal and cottonseed hg-produefs, by 0. H. Eckles and L. B. Palmer.—A marked 
superiority in the keeping quality of butter made from a ration containing 
cotton-seed meal wns noted. The butter is firmer when cotton-seed meal is 
added. The character of the roughage fed, however, determines the effect of 
the cotton-seed meal in the ration to a considerable extent. 

Factors influencing the development of dalrg heifers, by G. H. Eckles, T. 0. 
Reed, and W. M. Regan.—^Two 6-months-old dairy heifers were started on a 
ration much below the normal in content of mineral matter; one received bone 
meal and chalk in addition, ilfter a year’s feeding on this ration typical symp¬ 
toms of calcium shortage were observed. It was found possible to restore the 
animals to normal condition by increasing the calcium in the ration. 

From the data at hand it appears that an animal receiving approximately 
one-Iialf of the protein called for hy the feeding standard is able to make a 
growth that Is almost normal. This indicates that the protein required is con¬ 
siderably less than that generally recommended. 

From measurements ttiken of calves and other growing animals in the station 
herd It appears from the data so far obtained that the different Ijreeils follow 
the same curve with the exception that certain ones reach maturity ((ni(‘l<er 
than others. It has also been found that the animal roaches maturity in skeletal 
grO'Wth very much quicker than it reaches maturity in weight. Holstein cattle 
reach their mature development of skeleton at the age of between four and 
five years, while they continue to increase in weight normally for at least two 
years longer. 

A height measurement taken from the top of the shoulder blade has beiai 
found to be more accurate than one taken at the withers. This is clue to the 
fact that certain fluctuations occur in the latter owing to the relaxation of cer¬ 
tain muscles which attach on the chest and shoulder blades and serve to hold 
the body up. Buring periods of rest these muscles relax with a consequent 
decrease In height 

Bevelopiiient and present state of dairying in Sweden, E. ITaglunb (Inters 
nat Inst Agn [Rr/me], Mo. Bui Agn Intel and Plant Diseases, 6 (Um), No, 2, 
pp. 179-185),—A general riSsum^ of the daii'ying industry in Sweden. 
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It is said tMt tlie best known varieties of Swedish cheese are S’wedisii large- 
eyed cheese, which in type and appearance resembles the Swiss Bmmental cheese, 
about 14 ill. in diameter and 4| in, high; and Noniand whole-milk cheese with 
small eyes, very soft, with a slightly pungent taste, about 16 in. in diameter 
and 6 in. in height, and made both with and without sj^ices (caraway and 
cloves). Snihland shepherds’ cheese resembles the preceding cheese, but is more 
pungent and compact and is never spiced. Besides these cheeses, imitations of 
most of the well-known Dutch and English cheeses are made. 

A study of three thousand advanced register records {Guernsey Breeders'' 
Jour., n. ser., 7 (1915), No. 5, pp. 25-38, figs. 9), —In a comparison of 1,500 rec¬ 
ords taken of Guernsey cattle between 1901 and 1911, and a like number taken 
between 1911 and 1914, it was found that the records showing less than 6,000 
lbs. of milk per amiiim have decreased 49.6 X)ei* cent, and those from 6,000 to 
8,000 lbs. 32.2 per cent. In the 8,000 to 10,000 lbs. division there has been a 
9.1 per cent increase, in the 10,000 to 12,000 lbs. division 96.5, in the 12,000 to 
14,000 lbs. division ISl.O, and in the over 14,000 lbs. dh'ision 22S.5 per cent. 
There has been a decrease in the number of records falling in the division of 
under 400 lbs. of milk fat, and increases in all the other divisions. 

In a comx>arisoii as regards the percentage of milk fat in the milk it was 
found that very few records show' less than 4 per cent. Oliere has been a large 
increase in the 4 to 4.5 per cent division. This conditio]! prevails to a lesser 
degree in the 4.5 to 5 per cent division, while in the divisions above this there 
is a decrease in the proport ion of records in the second lot. However, a greater 
number of records fall in the 5 to 5.5 per cent division than fall In any other 
division. The average percentage of milk fat for the breed at the time these 
figures were compiled wais 5.002. 

Nearly as large a proportion of records is made by the 2-year-old heifers with 
first calf as by the older cows, and w-hile the proportion of aged cows has 
slightly decreased in the second iot of records, that of the 2-year-olds has 
slightly increased. 

Champion cows of each breed (Uoard^s Dairyman, 49 (1915), NO'. 19, p, 
700).—’The names are given of the cows of each breed holding tbe highest semi¬ 
official 3 'early records in their several classes, corrected to May 1, 1015. 

Rations for dairy stock, J. B. Lindsey (Massachmelts Bta. dire. 50 (19.15), 
pp. 8). —Some principles of feeding dairy cattle are discusst‘d, and suggestive 
rations are given. 

Feeding dairy cows cassava meal, J. E. Lucas (/iwn.. BgL Agron.^ 4 . ser., S 
(1914), ^^ 0 . 7-12, i)p. 8S7~J42). —It is concluded that cassava meal when used as 
supplementary feed with a basal ration of sugar beets, chopjKHl si raw, a lfalfa 
hay, and wheat bran exerted a favorable iuiluence on botli the milk yield and 
the fat content, being more desirable In this respect than gluten meal. 

Iiifiueiiee of gTazing* and of dx’y-stari feeding on milk, Iv. Brunovsky 
(MoIoeJi. KJiozl % Bkotov., 18 (Wl.^f), No. 88, pp. 791-794; aOs. in Internat. InM, 
Agr. IRonie], Bio. Bill. Ayr. JnleL and Plani Diseases, 5 (1915), No. 2, pp. 277, 
278)*—A cow -was fed for 20 days as follow's: dlie first four days the whole lime 
In a meadow; the next four days half the day in the stable where she wms fed 
11 lbs. of meadow hay; the third four days in the stable, 22 lbs. of hay being 
fed; the fourth four days like the second; and the fifth like the first. 

It was found that W'hile grazing theuow yielded 20.3 lbs. of milk per day and 
when stall fed only 16.3 lbs. The fat percentage increased when the cow was 
transferred from the meadow to the stall from 3.7 to^4.05. 

The relation of the quality of proteins to milk production, E, B. Hart, G. C. 
Humphrey, e‘t al. (Jour. Biol Ghem., 21 (1915), No. 2, pp, 2S9-258, figs. 4).— 
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EXPEBIMEI^TT STATION EECOED. 


Tlie aiitlior>s present data on tlie comparative efficiency for milk production of 
tlie proteins of milk, corn, and tlie wkeat grain. 

It was found that ‘‘on a nutritive ratio of 1:8, equivalent to about 7 per 
cent of digestible protein and 9 to 10 per cent of total protein, positive nitrogen 
balances were maintained with milk proteins for the production of as high as 
S5 lbs. of milk per day, hut negative balances resulted when the |>roteIiis were 
derived from the com or wheat grain. During the negative nitrogen balances 
increased tissue autolysis resolted, and for a brief iiine at least there was no 
decrease in the milk protein or milk solids elaborated. 

“The results indicate clearly that the quality of the proteins Is an im¬ 
portant factor in maintenance and production, aiid that the synthetic powers 
of the mammary gland wall not compensate for deficiencies in protein struc¬ 
ture. The fact that negative balances were observed on the 1: 8 nntriti^'e ratio 
of corn or wheat proteins exi>lains the results of experience which has wisely 
dictated a narrow nutritive ratio for milk production. The narrow ratio, of 
course, may not be so necessary when we learn with what eOieiency the commer¬ 
cial protein coiieentrates may supplement a basal group of proteins like those of 
corn, oats, wheat, alfalfa, etc. . . . 

“Milk proteins had an efficiency for milk production and tissue restoration 
of about 60 per cent, while the coim and wheat grain proteins showed an effi¬ 
ciency of 40 and SO per cent, resimctively. These results were obtained iiiuler 
experimental conditions requiring a roughage of low nitrogen content.” 

The cost of milk production, H. A. Hopper and IT. E. Robertson {"New Yorh 
Cornell Bta, Bui. S57 (1913), pj). 1S3-1G2, figs. 6 ).—From a study made of the 
costs Incident to milk production for 834 dairy cows with full year’s records 
in 58 dairy herds in Jefferson County, N. Y., it was found that 7 of the 58 
herds, comprising 97 cows, were kept at a loss of ,$1,335.71. On the basis of 
net cost and actual receipts, 161 cows, or 19 per cent of the total iiuinl)er, 
caused a loss to their owners of $1,799.87, or $11.18 ])er cow. The average 
production w-as 0,621 lbs. of milk and 241 lbs. of milk fat. The milk w^as 
produced at a net cost of 1.21 cts., and the milk fat at 38.8 cts. per ixmnd. 
The average selling price of the milk was 1.52 cts. per pound, and the net 
profit per cow was $20.89. The net cost per cow was $80.24 and the receipts 
were $100.68. The average cost of feed per cow was $51.57, and the labor cost 
$28.12. The average cost of ddivering 1,00 lbs. of milk 2.14 miles was 11.7 cts. 
The profit from cows yielding 10,000 Ihs. of niilk a year was 51 per cent greater 
than from those yielding 6,<X)0 lbs. 

[Second and third reports] on the cost of food in the production of milk 
in the counties of Kent and Surrey (Jour. BoutheaM. Agr. (Jot Wge, No. 22 
(WIS), pp. 19-lBO). —The work noted in the second report, by G. IT. Chirrad 
and J. Mackintosh, is similar to that previously reported (E. R., 25, p. 679). 

In the third report, by G. H. Garimd, extensive data axe given on the cost of 
feed in the production of milk in England—about 6id. (15.S cts.) per gallon, 
exclusive of labor and other charges. 

It is suggested that cows should be fed according to the yield of milk they 
give. If they are already getting a liberal feed, it is not possible to increase 
materially the yield of milk by extra feeding, at least not sufficiently to pay for 
the increased cost of feed. The records show that the cost of feed per gallon of 
milk is much lower for a 4 or 5 gal. cow than it is for a 2 or 3 gal cow, the 
reason assigned being that the maintenance ration required for either cow is 
practically the same, wlillp the feed required for the higher-producing cow is 
not proportionately higher in cost. 
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Milk and cream {Maim Sta. Off, Insj), 67 {1915), pp. P-<08).—Analyses are 
given of samples of milk collected during the months of October, November, 
and December, 1914. A discussion of the results by A. M. G. Soule is appended 

Condensed milk, A. McGill {Lai), Inland Rev, Dept, Oariacta Bui, S04 (19155f 
pp. 27 ).—^xinalyses are given of condensed milk. 

Evaporated milk, A. McGill {Lab. InUin&Rev. Dept. Canada Bui. S05 (1915), 
pp. 19 ).—^liiialyses are given of evaporated milk. 

Devonshire “clotted” cream, W. Sadler {Rev, Qen. Bail, 9 (1914)^ Nos, 20, 
pp. 457-JffW, pi. 1; 21, pp. 4S1-4S9). —^This article describes the method of iiiak-* 
ing clotted cream, a dairy product of Devonshire and Cornwall, England. 

It is said that in the production of clotted cream, milk is placed in shallow^ 
pans and allowed to remain in a cool room for the cream, to rise. The pans are 
then heated over a hot water stove, and after the heating is completed, are 
placed in a cool room until the contents of the pans are sumcieiitly cooled, 
after which the cream is skimmed off and is ready for sale. 

The practice has been to add a small quantity of water to the milk before 
setting the pans for the cream to rise. The author finds, however, from his 
experiments that this is not desirable, since it does not add to the actual weight 
or the percentage of fat in the cream, and the cream so produced does not 
possess the keeping qualities of similar cream raised from normal juilk. 

The principal and most recent applications of bacteriology to the dairy in¬ 
dustry, G. Fascetti {liiiernai, Inuf. Af/r. [Ronic'l. Mo. Bui. Agr. Intel, and Plant 
IJiseuiscs, (j {1915), No. 2, pp. 168-179, pi. 1). —^Tliis is a resume of the results of 
experiments in the use of selected fermeids in the cheoso-maldng iiidnstry. 

It Is said that the i>iire cultures of lactic ferments, cocci, or bacilli, according 
to the type of cheese, when added to raw milk liave given results wliich have 
led to their adoption in practical cheese factories, especially for ilie eliminalioii 
of the principal and most frequent defects in the products. 

The problem now confronting the bacteriologist is to determine wliich of the 
typical forms of lactic ferments at present known are to be used and with what 
precautions. 8neb information is necessary in developing the in'oeess of manu¬ 
facturing cheese from pasteurized milk, which is said to be still enveloped in 
uncertainty. 

A bibliography of 20 references is included. 

The part played by micro-organisms in the idpening and in the produc¬ 
tion of the pungent fiavor of Brindza, the ewes’ milk cheese made in Hun¬ 
gary, O. Gratz and K. Vas {Kisdrlet. KoMem., 17 {1914), Nos. 9, pp. 347-S94; 
4, pp. 635-644; ahs. in Inleniat. Inst. Agr. iBome], Mo. Bid. Agr, Iniel. and 
Plant Diseases, 5 {1914), No. 12, pp. 1674^ 1675). —Bacteriological tests were 
made, at intervals of from four to six weeks for six months, of five samples of 
fresh Brindza cheese. 

It was found that the microfiora varied, iirohably due to the want of clean- 
liness in handling ewes’ milk, the use of bad rennet, and contaminatioi|. It 
is said that there is no cheese with so high a germ eontenl. as P*riiidza even 
though after it is made and during storage the multiplication of micro-organisms 
ceases. Alost of these ai’e lactic bacteria, although not so hirge a percentage 
as in other cheeses. The large majority of accidental micro-organisms are 
probably introduced during the process of manipulation. These soon disappear, 
the streptococci and cocci dying much sooner than the lactic bacilli. The ac¬ 
cidental micro-organisms do not take part in the ripening of the chee'Se, because 
the conditions do not favor either their development or the activity of their 
enzyms. The lactic enzyms cause the ripening, although the enssyms of the 
rind of the curd ball also play an important part in the ripening process. 
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EXPEBIMENT STATION BECOBD. 


It is said tBat tlie origin of the piaiiant flaTor of some ewes’ milk elieeses 
is usually in a decomposition of tlie fatty matter, and in exceptional cases 
butyric fermentation. This decomposition is not caused by the bacteria attack¬ 
ing fatty matter, but to enzyms, the most important being the lipase of OidluHi 
lactis. If the outside of the curd balls (rich in butyric ferments and. on which 
O. Uwtis is always present) and the fat layer under this outside (in wliidi the 
enzyms are found) are not carefully removed when the cheese is worked up 
again, these come in contact with the whole of the kneaded paste and com¬ 
municate a pungent flavor to the cheese. 

Strongly fl.avored Brindza has a pale orange color, is dry, subject to crumbling, 
strong smelling, and never turns moldy. Sweet Brindza is of normal consist¬ 
ency, but becomes sticky and moldy if it is not kept hermetically closed. 

Part 2 of the paper describes “ some new species of micro-organisms found 
during the research on the flora of Brindza and the part they play in the ripen¬ 
ing and production of the special flavor of this cheese. Considering the various 
properties of these bacteria observed during their culture and their biochemical 
action, they do not resemble any of the micro-organisms known so far to the 
literature of bacteriology. These new species are Bacterium saponifteuns, B, 
adipis, B. rufmn, BaciUus gravklus, B. siil)mergem, B, exiliSy B. ceraslmis, B. 
parahuPgricus, and B, indoUcusd^ 

Production of a nutritive beverage from skim milk, E. Eichloff {German 
Patent 280,4^^6, June 14,1918; ahs, in Jour, Boc, Chem. Indus., 84 (1915), No. 9, 
p. 507). —“The milk is heated with an acid, e. g., hydrochloric acid, to sterilize 
it and invert the lactose, and is then submitted to the simultaneous action of 
peptonizing enzyms and fermentation organisms; for example, trypsin and 
yeast The fermented liquid is sterilized by heat, filtered, and evaporated to 
the desired consistence.” 


VETEEIITAEY MEDICIlfE. 

[Report of the veterinary department], J. W. Connaway et al. ( Missouri 
Bta. Bill, 131 {1914), PP. — Btiidg of contagious ahortion. —The comple-' 

meiit fixation test was found to be a very reliable method for detecting animals 
infected with the Bacillus adorPus, confirming results obtained at other experi¬ 
ment stations. In old infected herds the i>erceiitage of reactors varied from 
60 to 90 per cent. With the methylene blue treatment, judging tvom the reiKirts 
sent in by owners of herds under experiment, good results are being obtained. 
“ In ope herd where the loss from abortion in heifers carrying first calf aver¬ 
aged 58 per cent during the preceding two years the loss was reduced tO' 2S 
per cent—apparently from the methylene blue treatment.” 

TuMrculosis of caMle and swine — transmission of same. —rost-morteiii exami¬ 
nations made during the i)ast year indicated that tuberculosis is not so easily 
transmitted from sows to their offspring as from cows to calves and cows to 
pigs. This is probably due to the destruction or mitigation of the virulence of 
the tubercle bacilli in infected swine by the prolific fat production of that 
aninuiL This may throw some light on the question of the value of fat-produc¬ 
ing foods in treating tuberculosis in man. 

A studg of internal parasites of swine and the effldency of various vermi- 
fuges.—The condition of the infested animal is not deemed a reliable guide to 
the extent of parasitic’'Infestation. “The diagnosis in some animals is readily 
made by noting the passage of worms. In others the imesence of worms was 
detected only by finding ova in the feces by microscopic examination; and in 
other hogs, but slightly infested, the presence of worms was detected only, by 
post-mortem examinations. When worms were present In large* numbers, all 
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tlie recognized vermifuges were effective in expelling tlie greater number of 
tlie parasites, but nearly all the ‘ remedies ’ failed to expel all tlio worms. The 
most effective vermifuges tried in the experiments were turpentine, iron sul¬ 
phate, copper sulphate, santonin, tobacco, and areca nut. Copper sulphate was 
found to be the most efficient in ex'pelling tbe thorndieaded worm. Each experi¬ 
mental animal was kept in a separate pen during the experiment and was 
slaughtered to determine the efficiency of the vermifuge administered.” 

Ex!}cnm.cnts on complement fixation—hog cholera, —The blood sera of swine 
were found hemolytic for the red blood colls of one experimeiital horse, one 
goat, and two cows, but not for a third cow (No. 3) whlcli was a reactor to 
tuhereiiliii. '‘Hemolysis occuri*ed whelhei* the blood serum used was from nor¬ 
mal hogs susceptible to cliolera, hogs affected with acute cholera, or from hogs 
hyperimmuiiized to cholera. 

‘'In the attempts to prepare an ‘antigen," extracts were made from the blood 
of six pigs suffering from the acute Iiemorrhagic type of cholera; six alcoholic 
extracts and six extracts with normal saline sohition wm'e used. The alco¬ 
holic extracts prevented hemolysis, but check (Xperinients showed thi>s to bo 
due to the alcohol and not to an ‘ antigenic eontojit ’ of the blood. The normal 
saline extracts, from blood, also failed to show the presence of a deviating an¬ 
tigen.” 

Separate saline extracts made from the spleen of six virus pigs failed to pre¬ 
vent hemolysis. Saline extract prepared from the spleen of ^iriis pigs gave a 
distinct deviation with the erythrocytes of cow No. 3 and with the blood serum 
of a hog iiyperimmuiiized to both the filterable virus and B. lifer. In 

quantities of 0.01 to 0.02 cc. of the spleen extract negative results were obtained 
from the sera from other inuniine hogs and from hogs suffering with acute 
cholera. The positive deviation obtained wfth the serum of the liypeiim- 
munized hog might have been caused by the B. suipcMlfcr antigen and not by 
the filterable virus antigen. “ Some further tests are to be made with the serum 
from this hog and cultures of B. suipcr'^tifcr. Extracts from kidneys of ‘ virus 
pigs' failed to show any ‘deviating content.*” 

Studies from the Bockefeller Institute for Medical Besearch (Btudic,^ 
RoeJccfcller Inst. Med. Research, 20 (1.915), pp. 591, pU\ 32, figs. 25).--rieprints 
of papers on work clone at the Bockefeller Institute or under grants therefrom. 
The topics dealt with are pathology and bacteriology, physiology and pharma¬ 
cology, chemistry, experimental biology, and contributions from the Hospital 
of the Bockefeller Institute. 

Some diseases, whose etiology is unknown, discussed in the light of the 
vitamin theorjj B- Keixiiajidt (Berlin. TicrarafL Wehnschr., SO (1914), Nos, 
87, pp. 645-647; SS, pp. 657-661). —^xliuongst the diseases dis(mssed are poly¬ 
neuritis gallinarum, trenibles in .sheep, and i)ara lysis of the Y(‘sti!)iilar nerve in 
pigeons. See also a previous note by Funk (E. S. B., 32, p. 5TS). 

Some important animal parasites affecting Ohio live stock, B. C. Mote 
(Ohio Bta. Bui, 280 (1914)t pp. 2S-52, figs, 21), —This iiifcriffiuction to the sub¬ 
ject calls attention to some of the aniuml parasites prevalent in Obio and con¬ 
trol measures therefoi*. A bibliography of 17 titles relating to the subject is 
included. 

A revised check list of the animal parasites of domesticated animals in 
India, S. H. GaicxEE (Jonr. Vompar, Path, and Ther., 28 (PJ15), No, 1, pp.B7- 
76).—A revision of a check list previously noted (BI S. B., 22, p. 791). 

Ahderhalden's protective ferments, 0. Beahm (Ztselir. AngeyW. Oheni., 27 
(1914), No. 60, AiifsatMeil, pp. 484-488), — A discussion of the different protective 
ferments and their value for diagnosing disease. 
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EXPERIMENT STATION RECORD. 


About tlie nature of tlie meiostagmin reaction witli inalignaiit tumors, G. 
IzAE (ZtSGhr, Imrmmitatsf. n. Ewpt. Titer., /, Ortg., 21 {1911^), No. 1-5, pp. 
301S08).--The aiitlior concliiiles tliat tlie sera from subjects affected, witii 
malignant growths liawe a lesser surface tension reducing iiow’er in enveloping 
certain fatty acids tliaii the sera from normal subjects. A nnml)er of facts 
elicited seem to point to tlie belief that this is dependent upon the increased 
content in the tumor sera of li]io!ds or lipoid-lixing sul>starices. 

Abderhaldeii’s reaction' and its relation to the presence of antithroiiibiii 
in the blood, H. Bn Waelk {ZlHcJir. Immiinituisf. 'U. Expt. Tlirr., ./, Orig., 21 
(1914), No. 1-5, pp. 83-90 ).—The injection of a hydrolyzato consisting chielly of 
peptones and amino acids yielded defensive ferments for the proteins from 
which the peptones and amino acids were obtained, rroteins administered per 
os also stimulated the development of protective ferments. Abderhaldeii’s 
reaction apparently stands in exact relationship to the antitlirombin jibase. 
The nature of the relationsbip will be considered in a future coimiiimieatioiL 

Preparation and standardization of vaccines, antitoxins, and serum, O. P. 
PiTCE {Coniell Vet., 4 (1915), No. 4> PP^ 111-183),—N general disensslon of the 
topic. 

The pharmacological action of some serum preservatives, C. YoKOTLiisr 
(PuK Hemii Beri). U. B., Tlffg. Lai). Bui. 96 (1914), PP. 87-119, pis. 2, figs. 13).— 
The effect on animals of normal serum, free of preservative and containing 
trikresol (0,1, 0.215, 0.3, and 0.5 per cent) phenol serum (0.1, 0.25, and 0.5 per 
cent), formaldehyde serum (1:1,000) and chloroform serum (saturated) was 
studied. 

“ Prom the experiments described it would seem that chloroform when added 
to serum, even to the point of saturation, is not capable of imparting to the 
serum a degree of toxicity which could he compared with that obtained on 
mixing serum with phenol and trikresol (0.25 and 0.5 per cent). Practically 
the only effect which could he produced by the subdural injection of chloroform 
serum is the result of an increase in intracranial tension. With the use of i;ho 
gravity method such results are not very ai»t to follow and it seems very doubt¬ 
ful that they occur at all. AVe, therefore, strongly .suggest that chloroform 
be used as a preservative for antimeningitis serum. It is well recognized that 
serum preserved wnlli chloroform after long standing will show a. cloudiness 
which is probably due to the jiartial precipilatiou of the Stnaini proteins. Iffiis 
faei:, however, does not alter the effieieiiey of such a serum. In the treatinenl 4)f 
the disease.’’ 

The gravity method is given preference over the syringe method. 

Studies on complement action; with special reference to the fi’actioning of 
complement by means of ammonium sulphate, C. If. P>rowninu and d’. J. 
BIackie (Ztsohr, ImmmiiUltsf. u. Biept. Tlier., 1, Grig., 21 {1914), No. 1-5, pp. 
422-446).—Ill these experiments the hemolytic eoinplement of guinea pigs was 
fractionated with ammonium sulphate. 

In the fractionation of complete serum the pseudoglobulin fraction was found 
ill some eases to contain the entire complement, whereas in others it was neces¬ 
sary to add albumin to develop the complement action of the native serum. 
Albumin and euglobuliii when used together added some complement action, but 
when used separately no action whatever. In the fractionation of the mid¬ 
dle and end portion by ammonium sulphate the entire euglobulin and a little 
.pseucloglobiilin were found in the middle portion. The end portion contained 
the entire albumin and the greater amount of pseudoglobiiliii. The pseudo¬ 
globulin wasAlivided into two fractions, one of which was inactive but when 
With,,its other comimnent exerted a stronger complement action.' The 
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various globulin fractions possessed in varying amounts the activity of tiie 
third component (Eltz’s). The albumin of guinea-pig serum was inert. 

In the article the various theories on the constitution of the complement 
are discussed, and the earlier view of the authors in this connection, vIk, that 
complement action is a complicated process, is considered correct. Serum- 
silicic acid hemolysis is deemed dependent upon the hemolytic complement of 
the serum. Definite parallelism exists between the toxic action of various 
sera and blood corpinscles sensitised with iinmime bodies, or si Heated. Treat¬ 
ment of a mixture of serum and silicic acid wUli carbon dioxid yields a pre¬ 
cipitate which contains the entire cobra venom inactivating powers })ossessfHl 
by the serum. 

The fraction (precipitate) when tested against blood loaded wllh immune 
bodies indicates the presence of only the middle portion. 

The hemolysis stimulating action of serum on mixtures of various di- and 
tri-pheuylmethane coloring matters, brilliant green, etc., is not dependent upon 
complement. 

Dialysis of native sera against hydrant water and dialysis of the serum 
remaining after precipitation with ammonium sulphate results in a decrease in 
deviability of compleinent without affecting tlie hemolytic |)Owers of the serum. 
This is said to indicate that hemolytic power and devia!)i!ity are two different 
functions of complement-holding serum. Frozen cum 3 >lement retains ils liemo- 
lytie titer and deviability for many weeks. 

The method is effective for obinlning standard complement. 

Investigations of the nature of anaplasms, E. C. Dias and II. nn B. Akaoao 
Inst. Ostoaldo Cruz, 6 (tOU/), No. S, p 2 ). pis. 13).~~I'he antliors’ 

Investigations led them to eonelnde that the Anaplasma arc not protozoans, but 
products of degeneration of erythrocytes. What has been dc^scribed by Theiler 
as aiiaplasinosis is considered by the authors a. clinical form of ifiroplasmosis. 
The anaplasmosjs of mammals is ascribed to different causes. 

A bibliography of titles is included. 

Tlie status of bacilli from fish meal wliicli give a positive Ascoli i-eaction, 
M. iZiKTGLE (Ztschr. l7ifeMionslcranli\ u. Jhjg. Ilausiierc, 15 (1914), No. 2, pp. 
ISl-lSJp fig. 1). —The growth in bouillon and negative resulfs with experimental 
animals led the author to conclude that the organism in the fisli meal examined 
was the psendoanthrax bacillus, notwithstanding its close relation to the 
anthrax baeilhis as indicated serologically. The conclusions agree with those 
of Pfeiler and Dresehor (E. R.. 30, p. 082). 

Investigations of foot-and-mouth disease, Dokwlkr (.4nmr, Jour. 'Vet. Med., 
10 (1915), No. G. pj}. 381-888, 41(1- 4'28, 429, figs. 2).—This is a general discussion 
With a review^ of recent work. 

Toot-aiid-inouth disease, its nature, cause, and treatment, compiled by J. (X 
Smith (Baslcatcheican Dept. Agr., Live Btoelc Bvanoh IPamp'hlet], 1915, Apr., 
pp. 7, figs. 2). —jiopular account. 

An improved method for the detection of mange acari, A. Jm Siteathiu 
(Jour. Ooiu.par. Path, and Ther., 28 (1915), No. 1, pp. 04-GG).—Tlie method 
here described is based upon the maceration of acari through boiling in a 30 
per cent solution of caustic potash for a period not longer than 10 minutes. 
The material is then centrifuged, water added, and the sediment examined. 
It is stated that the method is not destructive to the eggs of mange parasites 
and that on more than one occasion when acari were not discoverable' It' has 
been found possible to arrive at a diagnosis by the detection of eggs. 

The relapse in plroplasmosis, M. Carfawo (Centhh BaM. lete.J, 1. AM., 
OHg., 74 (1914), No. d-d, pp. 452-437, figs. 2). —^The author describes a .typical 
ease of relapse in the donkey brought about by a decreased resistmice. 
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Piroplasmosis of Bliodesian sheep, as observed by Bevaii, C. M. Wen yon 
{Jour. VomiKir. Path. an4 Tlier., 38 {1915), No. i, pp. 60, di),—TMs aillcle 
relates to a slieep which suffered from a double infection of aiiaplasiiicKSls and 
piroplasmosis. Reports by Bevan of the occurrence of piroplasmosis in slieep 
have been previously noted (B. S. R., 27, p. 482). 

Laboratory studies on tetanus, E. Fjbanois (Pud. Health ^crv, U. B., Hyg. 
Lai). Bui. 95 (lOUf), pp. 78. figs. 2). —Studies reported herein were on the condi¬ 
tions siirroimcling tetanus spores artificially implanted into vaccine virus, the 
behavior of tetanus spores injected vsubciitaneonsly into guinea pigs and white 
mice, and miscellaneous observations upon tetanus. 

Antigenic properties of various strains of East African trypanosomes, C, 
Schilling (Ztschr. Immunitutsf. u. Expt. Ther., I, Grig., 21 {19Hi), No. 1-5, 
pp. 358-365). —Old laboratory strains of nagana trypanosomes are, geuerally 
speaking, deemed of little value for preparing immune antigen outside of the 
jiiiimal body. Strains obtained in East Africa were found to be inferior antigen 
stimulators. 

The effect of daylight and drying on the human and bovine tyijes of 
tubercle bacilli, L. Findlay and W. B. M, Martin {Brit Med. Jour., No. 2820 
{1915), pp. 110, 111). —^To account for the absence of aerial infection of man by 
the bovine type of bacillus, the authors sought to determine whether atmos¬ 
pheric influences, especially desiccation and daylight, are more deleterious to 
the bovine than to the human type. Three different kinds of experiments were 
made, as follows: 

“(1) Effect of desiccation alone. —^Weighed amounts of cultures, four weeks’ 
growth, w’ere placed in small sterile test tubes, loosely plugged with cotton 
■wool, and kept in a dark, •^’'ell-ventilated cupboard. ' Under these circumstances 
definite desiccation occurred. Emulsions were finally made in salt solution 
and amounts equivalent to 0.01 mg. of moist culture were injected intra\'e.nously 
into rabbits. 

^*(2) Effect of (Jiffuse daylight alone .—For this purpose cultures, five weeks’ 
growth, sealed with parafiiii to conserve water of condensation, were e.xposed at 
the window. After desired intervals weighed quantities of growth ‘were re¬ 
moved, emulsified, and Injected as before. 

“(8) Effect of diffuse daylight with simultaneous deMccntion.--We}glml 
quantities of cultures, four weeks’ growth, were exposed at the window ;ln small 
sterile test tubes loosely plugged with cotton wool. Desiccation rapidly oc¬ 
curred. At intervals emuksions were made and Injected as l>efore.” 

The bovine type of bacillus "was found to be distinctly more susceptible to the 
effects of daylight and drying than the human type. This difference botwii'on 
the types may in part explain why aerial infection with the human type is 11 le 
more frequent. 

Histological studies on serous tuberculosis of bovines, E. Joest and V. 
Marjanen {Ztschr. InfelcMonshranJc. u. Eyg. Eaustiere, 15 {19H), No. 1, pp. 
1-38, pis. 4t figs. 11; ahs. in Berlin. TierdrMl. Wchmehr., SO (lOl/i), No. SS, p. 
602 ).—The authors find that in every ease of serous tuberculosis in bovines 
there are produced nonspecific inflammatory new formations. These later l)e- 
come infected with tubercle bacilli and result in the formation of pearl nod tiles. 

The significance of fowl tuberculosis for the pig, M. Christiansen {Ztschr. 
InfeMionslcrank: n. Eyg. Eaustiere, U {191S), No. 6, pp. S2'S-SJfO) .—The Investi¬ 
gation involved the examination of 118 pigs. The pig is considered highly re¬ 
ceptive to avail! tubercle bacilli, and an infection from this source is noted fre¬ 
quently. Views relative to the determination of avian tiiberciiloBis to swine 
.must'accordingly he changed. 
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Organ tuberculosis in pigs caused by the avian type of tubercle bacillusy 
M. ChsistiansiuN {MscJir. InfelctionsJcrmJv, ti. JJyg, Haustiere, 16 (1915), 5, 

pp, 26^-275, figs. 2). —Tbe new investigations iiave confirmed those reported 
above, inasniucla as avian types of tubercle bacilli were noted in tlie organs 
iiaviiig a typical appearance. Giant cells were noted in tlie tuberculous proc¬ 
esses. According to this, tlie finding of giant cells does not indicate tliat the 
tuberculosis is not caused by the avian type of bacillus. They were found in 
all mesenteric tuberculous processes, and in every case they were of the avian 
type. 

Tlie iodiii content of tuberculous tissues, P, A. Lewus and H. B. IIeaijss 
(Jour. Biol. Ghem., IS (IBlJi.), No. 2, pp. —“Tuberculous tissue derived 

from animals to which no iodin preparation lias been knowingly administered 
may contain amounts of iodin very appreciably higher than normal control 
tissue of the same animal. ,While it is (luite probable that tuberciiloiis tissue 
in animals treated with iodin products may store up iodin, this has been by no 
means clearly shown in any experiments so far reported. The highest figures 
for the tiiherculous tissue of untreated animals in our experience may equal 
the highest figures of those reported by others as evidence for the localization 
in the tissue of iodin intentionally adininistered.'’ 

A note on the use of purifi.ed antigen of Besredka in the serum diagnosis 
of tuberculosis, J. Bkonfenbrenneb and J. Rockman (Biochon. Bui., S (1914), 
No. 11-12, pp. 375, 376). — In some previous work it was found that when 
Besredka tuberculin was used as antigen seemingly specific results were obtained 
with the sera of tuberculous subjects by the complement fixation test. The fact 
that the antigen contains lipins (derived from the culture medium) allowed the 
possibility, however, that certain non tuberculous sera having lipotropic proper¬ 
ties might fix complement with this antigen. In a large series of experiments 
in which the Besredka tuhereiilin "was deprived of its lipins by means of ex¬ 
traction with ether in a separatory funnel it was proved that the lipins have no 
antigenic value in the comjfiement fixation test. The relations of the constitu¬ 
ents, such as proteins, etc., of the tuberculin to the antigenic properties are 
being studied in this connection. 

Oil the value of a new skin test for diagnosis of tuberculosis, J. Bronfex- 
BKPiNXEE (Als. ill Science, n. ser., 89 (1914), No. 1018, pp. 808, 8 O 4 ). — Sub¬ 
cutaneous injection of 0.55 ec. of a mixture of fresh blood of patients sufiering 
from tuberculosis (1 cc.) with tuberculin (crude diluted 1:10, 0.1 cc.) into 
a normal guinea pig causes a local reaction, similar in its aspect to a tuber¬ 
culin reaction, which is of good iirognostic value in diagnosis of tuberculosis.” 

The behavior of tuberculin in the tuberculous and nontuberciilotis organ¬ 
isms, W. G. IluppEL and K. Joseph (Zisdir. JmmtmMdtsf. ti. Then., /, 

Orig., 21 {1914), No. 1-5, pp. 277-295). —It was found that dead, intact, or 
rubbed up tubercle bacilli when given intravenously to guinea pigs and to rab¬ 
bits do not excite the symptoms of an acute intoxication. The chronic symptoms 
which result after giving normal guinea pigs killed tubercle bacilli may simply 
be caused by introducing foreign bodies and bringing about anatomical changes. 

Aqueous extracts made from disintegrated tubercle bacilli when given siib- 
eutaneoiisly to tuberculous guinea pigs produce a fall of temperature and are 
lethal in amounts of 0.0005 gm. Smaller doses of the soluble poison produce 
first a rise and then a fall in temperature. In'healthy animals the poison ex¬ 
tracted by wmter from tubercle bacilli produces a rise in temperature, and only 
with large amounts (0.025 gm. of soluble dry substance) is a fall of temperature 
with subsequent death observed. The lethal dose for healthy animals is 500' 
times greater than that for tuberculous animals, 
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The germ-free filtrates from tubercle bacilli boiiillou cultures do not contain 
substances toxic for normal guinea iiigs, these originating from tlie inetal)olie 
processes of tlie bacillus. Pure glycei*ol was found to kill normal guinea pigs 
In doses of 4 cc., but its toxicity can be markedly increased by an addition of 
liontoxie amounts of soluble tubercle bacillary substances. One gm. niicb^lc 
acid from tubercle bacilli (tuberciilinic acid) contains 400 norma! doses for 
tuberculous guinea pigs, but only 4 lethal closes for healthy guinea pigs, anil 
0.025 gm. of thymus nucleic acid is lethal for a healthy or tuberculous guinea 
pig. The specific breadth, that is, the relation of the lethal amounts of poison 
in 1 gm. of sid)staiice for 1 gm. of live weight of a tuberculous subject to the 
amount of poison necessary to kill 1 gm. of a healthy guinea pig, is for tuber- 
euliiiic acid 100, whereas for thymus nucleic acid it is —1. 

It is beiie^md that the method for testing tuberculin on guinea pigs in use at 
the present time should be retained. The tubercle bacilli poison can not be 
regarded as a true bacterial toxin because it does not'yield antitoxin nor 
specafic amboceidor in normal animals. In tuberculous animals, howev'-er, it 
produces normal precipitlns and specific amboceptors. It seems, therefore, 
that in the tubercle bacilli there are present two diifereiit antigens, one which 
induces the formation of precipitins and the other specific amboceptors. I5y 
treating tubercle bacilli with silicic acid it is possible to separate the precipitino¬ 
gen from the specific toxin. 

Tuberculosis protective vaccination with, antiphyinatol, T. Kratdtstritnk 
{ZUclir. Infcktionskranlc. il Hyg^ llaiisHere, H iJ91S), No. 6 \ pp. tS6‘6'-d82).— 
The KUmmer method was tested in three establishments. Autopsies were imide 
on 55 animals, 21 of which were protectively vaccinated, 10 curatively treated, 
and 24 served as controls. 

JMliie of the protectively vaccinated animals were found tuberculous, 2 animals 
receiving curative treatment after years had open tuberculosis, and 1 animal 
receiving a second injection of antiphymatol had udder tiibereiilosis. The sub¬ 
stance is considered of no value as a protective or curative agont. 

The tuberculosis problem in rural communities, S. A. Knopf (Pud. Ilealih 
EpU. lU. Reprint. 2/iS (WW, pp. ii).—The author believes that because 
of back of knowledge ami of the enforcement of well-known metliods of pre¬ 
vention it is difficult to control the spread of tuberculosis among persons in 
rural comiiumlties. He suggests tliat there is need of a camj)aigu of education 
to be followed by a more vigorous control of those atllieted with the <llsease. 

Contribution to the serodiagnosis of infectious abortion in bo vines, A. 
Klovuok. {osicrr. WvlinsuJin TierfieUk.j 19U/, i>p. EUl, :P19; abs. in JterUn. 
TierarzlL Wchnsvhr.^ W {Urilt), No. ffS, p. 72./).—This is a study of ihu agglii™ 
tination and complement fixation tests as regards their value for diagnosing 
infectious abortion in bov,fnes, S animals from a healthy esta.blishu.ient and 
145 animals located in S infected barns being used. 

Both tests were found valuable for this kind of work, but on aecoimt of its 
simplicity the agglutination test is preferred. A positive test indicates that ihe 
animal is liifeetM with Bacillus abortus, hut not a^s to whether a spc'cific in¬ 
fection of the uterus has taken ifiaee. It also will not determine whellier 
abortion will take place, as pregnant, positive-reacting animals have gone on to 
full term. 

A note on Syngamus laryngeus from cattle in the Philippine Islands, 
M. C. Hall (Amer. Jour. Tet. Med., 10 {1915), No. 6, pp. S'95, S9G, figs. S ).— 
This nematode, previously known from Annam only, is here recorded from the 
cow and the carabao in the vicinity of Manila. Aside from the irritation at 
the point of attachment, no pathological condition results from its presence* 
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Hog* cixolera and paratyphoid of pigs, 11, Miessner {IJ(yuL Ticrim‘:i-L 
Wchnnehr., No, d, pi). 70~-7i }).—oriticisiii of a circfilar sent out i)y a 

eomaiorcitil eoneeni to tlic veterinary ]n‘oreswion in regard to vacciuatiori 
against slioat typlioid. Slioat lyplioid is not eonsidcuaHl a. sojiarato entity, brit 
iinist be ri\garded tin pa.ratyphoid of pigs eaasiid l>y t!io paraty|)hoid 1» bacillus. 
Tlie name slioat tyjiiioid Is not deemed well elioseii, A chart issued by the eon- 
(icini gh'cs a dirfereiilial diagnosis hetwetm shoat typhoid aud hog cholera, 

Wliat is hog cholera? P. llnTYRA (Zt^ahr. infcktk>mlvra}ik\ it, Ilyg. Ham- 
Here, 15 (1914), No. 5, pp, 958-540).—A criticism of the nonienchitiirc suggested 
for hog cholera, etc., by Schern and Staiige (hi. ►S. Ih, S3, p. 182). 

E-emarks on the hog cholera question, E. Joest (ZtHch)’. InfeMiomkrank, u. 
llutf. JlaiiHlcrc, 15 {11}14), No. 6, pp. 4<^7-44r ),—^Yhe present conception of hog 
clntlera is said to con)i)rlse two ctiologically dUterent diseases, viz, one caused 
by llie illterahJe virus and the other by bacteria of the t.\'phoid coli group (B«- 
ckim sitljx.'Hiifcr, B. volditf/sai, B. ipphi hhu, etc.). To this can also he added 
a third condition caused by the fih.erabJo virus and bacteria, viz, mixed iufectioii. 

The names shoat typhoid and paratyphoid are not thought to be well chosen, 
a more appropriate term seeming to lie hacallary hog cholera. The name para- 
pest, suggested by Scherii and Stauge (10. S. It., 33, p. 182), should also rcMteivo 
due ccaisideratioii. Hog cholera in llu^ unreslrlctcMl senses .may he classified 
into two grouiKs: (1) Virus lu^st and pc‘st (mixed inlVctiou), and (2) bacillary 
hog <*holera (paraiusst). Uroup 1 comprises hog cholera in the restri(*ied. scaise. 
Hie hog <*hol<‘ra usually met wiih in. (haaiumy is probably a mixed iiirc'ctioii. 

Much didieuity Is experuaiciMl wlieu attempting to classify hog diolera, on the 
basis of the iiariio-anatumical iimlings. Hog cholera, appears cnnicully and 
pailiologically as a heiuorrhagic sc,‘pticemia, especially when the llUerable yinis 
is virulent and lias the ujiper hand. ,ln (termauy hog ciiolera. patho-anatomi- 
eally considered is viny seveux^ in nature, and. is characdm’ized I»y iullammatlon 
and necrotic changes In the intestinal canal, especially in tlie large hitestUie, 
8c>i)tleeiiiiC“hona)rrhagic manifestations are oftcui tihscait, esiieeially wluni tin* 
disease is chronic in course, or they arc in a, minority wlieu compared wilii 
tlu^ oilier intestinal changes. 

Dould: is exju’essed as to whether liog <.diolera, consuhu^al in the restricted 
souse, and pa rarest (shoat typhoid) can he diffmamtiated on the basis of the 
patiio-anatoiuh'al iimlings. Shoat typhoid usually runs a chronic (amrse, while 
hog cholera is chi<dly an aeul(‘ ('o!Hliti(,m. Accoialiiig to (lie aullmr's e,xp<‘rience 
the neoroih* processes in clirouic hog chohu’a (restricted sensid seems (o lie in 
the solitary lymph glands of the lulesliunl uiuci.isa, wlau’eas in the haeillary 
disease (shoal; typhoid) the elianges aia» oftmi diffuse. Button rormatioii is by 
no means a n\gular thing in hog choiiTa. In chronic heg chofm'a Ihe nemmsis 
plays a i>art. hhuMvall surrovimling tluv inteslJnal hHons, said to lie character- 
istfe id! shoat lyphoiil, is also foniHl around the typical necrosrMl areas under- 
ggHiig a, ’|>ro(*eMs (.if healing ,iu hog ('holera. 

Iimiiiiiiizatiou against erysixielas in Bogs especially with, killed cultures 
and 1}acte.rial extracts, K. BuiidKAiiT (.l/i.s*. in IBriia, T/i/rd/y//. WeimHckr., Hi 
(1915), No, 4, pp. J/if -}2).’~“''fhe purpose <,>f this work was to delermiue whether 
immunization <'.onld be inad(^ with either khltMl bacteria <ir bacterial eKtract. 
The tests were carried out with gray mice, ralihit,s, horses, liovimxs, and a sheep, 
I'lig, and goat. Although agglutinin producUon wa,s noted ,00 satisfactory 
protcadlvo serum couhl be elaborated, 

Mlariasis in native horses, I). ■Wnrrn [Zlsohr. InfeMionHmtnlu n, Uyg. 
llmmme, 10 (1911), No. 5-5, pp. 1(U-174, pi 11 12 (1912), No, 5, pp. 295-298; 
15 (1914), No. 2, pp. 155-158 ).—^d'he hrst Bvo pafHn'S report upon four cases 
imdci* observation and a like number are dealt with In the third, 
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The use of iieosalvarsan, J. Fuki {AlJaiorvosi Lapolc, S7 (Wlli), No, 1B7, p. 
$21-^323; al)S, in Bcrlm. Ti€r(ir;:^tl. Wchtischr., 30 {191 If), Wo. If1\ p. 769).- 
Neosalvarsaii wa,s eitiployccl for infliieii7.n. in liorses? j;ood results. Tlie sub- 
staiK‘0 Oiiii be siisjienclocl in jj^h’-eerin, or, in \vbut is still better, from 10 to 20 c*c. 
of pliyslologieal salt solution for injeclions. Tliis cbemotherapciitic agent is 
also recommended for treating emaciated horses or those affected with acne. 

RUEAii mGmmmm. 

Irrigation and soil conditions in the Sierra Wevada foothills, California, 
R. D. Robertson and J. W. Nelson {OaUfornia Bta. Bui. 253 {1915), pp. S25- 
578, pi. 1, figs. 20). —This report is based on work done under cooperative agree¬ 
ments between the Office of Experiment Stations, the state department of 
engineering, and the station. Its purpose “ Is to show the prOvSeiit status and 
the possibilities of irrigation in the foothills along the w'’estern slope of the 
Sierra Nevada, California, to describe in general the soils of this region, and to 
discuss the adaptation of these soils to various crops.’’ 

The area dealt wdth is about 5,000,000 acres, the topography consisting of 
deeply dissected canyons, rugged, rocky ridges, sloiies, rounded hills of gentle 
to moderate contour, and small, narrow, wTnding valleys. The soils of the 
region are cliiefiy of granitic and metamorphic origin. They are relatively 
high ill iron and are prevailingly red in color, although areas of gray, brown, 
and black occur. The prevailing textures are those of loams and clay loams. 
The soils generally have a friable, mealy texture when damp, are tilled without 
difficulty, and are said to be particularly adapted to the growing of fruit. 
Their humus content is relatively low, but usually increases with the elevation. 
** The topography *aiid drainage of the foothills are not favorable in most places 
for the development of a high-wniter table or for the accumulation of alkali. 
. .. The abundance and thrift of natiA'e vegetation over the entire belt is a fair 
indication of the depth, fertility, and moisture-retaining properties of the soil.” 

Water for irrigation is sm’d to be available for iniicli of the land from 
numerous streams and reservoirs. Tlie priiicipad rivers furnishing water for 
irrigation from south to north are as follows: “Above vSan Joaquin Yalloj — 
Kern, Tide, Kaw'eah, Kings, 8an Joaquin, Merced, Tuolumne, Stanislaus, 
Calaveras, Mokeliimiie, and Cosuinnes rivers; above Sacramento Valley—^jVmer- 
ican, Bear, Yuba, Feather, and Sa.cramento riv('rs. Throughout the Sierra, 
foothills there are nuinerrms springs which may be made to yield a large 
revenue if the How from them Is stored in small reservoirs. . . . Only storage 
wmrks are needed to conserve large volumes now running to waste to make 
this belt of elevated land one of the most important agricultural districts in 
California.” 

It is stated- tliat the pi*lneiT>al irrigation developments of the foolliill region 
are found in the Tulare and Fresno counties citrus belt, in the Placer County 
decldnous fruit belt, and in the vicinity of Oroville in Butte County. Irriga¬ 
tion conditions in these localities are described more or less in detail. 

[Irrigation experiments on the X^penhof experimental field], G, Richter 
{Jahresher. Kaiser Wilhelms Inst. Lafidic. Bromherg, 191S, pp. IfO, 7/7).—"Irriga¬ 
tion on a light sandy soil was accompanied by profitable increases in the 
yield of potatoes, winter lye, and oats with reference to the cost of irriga¬ 
tion. Complete fertilisiatioii of the potatoes without irrigation was accom¬ 
panied by the same increase in jdeld as irrigation without complete fertHlzation, 
The Increase in wdnter rye was profitable only w^ith heavy irrigations of 240 mm. 
(9.5 in.). Frequent harrowing of the rye was found a decided advantage. 

'' advantage. 

'"'/[Irrigation experiments on the Bromberg experimental field], G. Ei:ohtke 
^KuUer Wilhelms Inst, Landiv. Bromherg, 191S, pp. 55-.45)."--Irriga- 
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lion by spraying amounting to 1,30 mm. (5.1 in.), extending from April 1 to 
Jane SO, pips 120 mm. of rain was accompanied by a decided increase in the 
crop of winter rye. An irrigation of ISO nun. only slightly Increased the yield 
further. One liiindrecl and ten min. and 290 mm, of S'pray irrigation idns 403 
mm. of rain water were accompanied by a decided but nnprofitabie increase in 
the yield of hay on sandy.soil. The root development was also decidedly in¬ 
creased. 

The results with beans on a sandy soil using 125 mm. of irrigation were not 
profitable, but the increase accomiianyiiig an irrigation of 105 mm. was (iiilte 
|)rofitabIe. Negative results accompanied the irrigation of white and red cab¬ 
bage on sandy soil and of red beets on heavy soil. Tomatoes on sandy soil 
burst and rotted badly on account of an abnormal rainy period, especially on 
the irrigated plats. In spite of this the profit due to increase of crop accom¬ 
panying irrigation was marked. An excellent profit was obtained by the irriga¬ 
tion of fruit bushes and trees on sandy soil using 70 mm. and 150 mm. of irriga¬ 
tion plus 120 mm. of rain. Profitable results accompanying irrigation were ob¬ 
tained with sugar beets on a heavy soil in only two out of four cases, but irri¬ 
gation was quite profitable with carrots on this soil with 40 mm. and 50 nun. 
of irrigation plus 400 mm. of rainfall from May 1 to September 30. An irriga¬ 
tion of 110 him. slightly iiicreasetl this profit. 

The water economy of the soil, G. Richter (Jahreslier. Kai.^cr Wilhelms 
'Tmt. Landio. Bromherg, 19JS, pp. —In studies of the influence of culti¬ 

vation on the water economy of light sandy soil it was found that harrowing 
five times immediately after rtiiiis was accompanied by a marked increase in tlie 
yield of corn. Irrigation increased the wahu* conhnit of both the surface soil 
and subsoil of grass land, but the water content of the subsoil decreased with 
the deiitli and with the amount of living and d(‘ad root mattcu*. Tlie water con¬ 
tent of meadow and barley soils even when uuirrigatcHl was greater than that 
of grass and rye land, indicating, it is thought, that rye and grass possess a 
greater ability to utilize the water. Ifiowing and harrowing of the rye soil 
after harvesting followed by fallowing increased the water content of the sur¬ 
face soil about 2.1 i)er cent by weight, but did not affect that of the subsoil 

Studies in water supply, A. 0. Houston (Lorulon: Macmillan 4? €o„ Ltd,, 
19IS, pp. xn~\-S0S, pi 1, figs, —The coiitentB of this monograph have been 

l>revi()usly noted (K. S. R., 3.1, p. 41(>). 

Biver discharge, J, 'C. Hoyt and N. C. Grover (Ncte York: John Wilcp S- 
Boris, 1914, eoL, pp. XI 1-^182, pis. 10, figs. 33).—This is tin', tlfird 

edition of this book (IC, S. R„ 29, p.487), and has been further expanded to pre- 
smit the latest information on iiie subject. 

Surface water supply of the Yukon-Tanana region, Alaska, 1907 to 1913, Cl 
K. K1 llswort,ii and IL W. Daventort (U. B. (Uad. Burreg, Wntcr-Bupplg p{tperH42 
{1910), pp. 3.//,l pis. IS, llgs. 5).—This roiiort givt.'S a d<4:ailed summary of tlie 
wateissupply studies in the Tukon-Tana.na region since ltK)7, these having been 
dis<;*o.ntiriued indefinitely. The work of 1997 and 1908 has been previously 
noted (R. 8. R.,21, p.309). 

The physicra! and climatic features of the region are first described, followed 
by descriptions of stream basins and tlie results of measuremiouts of flow 
therein. It is stated, among other things, in conclusion that the stream flow In 
the region is generally uufnvoralile for, hydraulic development. ‘^The condi¬ 
tions of the Tiikqn-Tanana region are particularly unfavorable for the develop¬ 
ment of water power. The combinations of low minimum run-off wttiiout nat- 
tiral storage or favorabkp means of developing artificial storage, of low and 
uniform stream grades, of short seasons, and of variable market make the use 
of water jmwer a last resort.” 

No. 3—15-»7 
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Beport on the surface water supply of New Mexico, 1913, J. A. Pkench 
(Santa Fe, A. iUeu\.‘ State Engin. Eept., 1913, pp. 316, pin, .5).-irTii!s !*(^|»orf: 
covers floods in the OInco ilieo Creek basin in Jmie, Ifllfl: Cimarron IMver basin 
in June, 191o; ,]\iora Hiver and Sapello Cx’eek drainn,;^e'basins in 1AK»; and 
Eio de Arena and Chmeron Creek drainage basins lu Augusi:. IblA I't also 
gives misecdlaneous measurements in tlie Canadian and (dla Itiver basins, seep¬ 
age investigations of the Rio Grande, and evaporation data. 

The inverted weir, E. W. Ruttgur (Engin, Ecirn, 7S (1915), Ko. J?, pp. 72, 73, 
figs. //).—Tlie antbor in dealing with special properties of certain weir forms 
when used inverted calls attention especially to the proportlonal-tlow irn'erted 
weir. See also a previous note (E. S. R., SI, p. 784). 

Beport upon tlie Cypress. Creek drainage district, Beslia and Cliicot coun¬ 
ties, Arkansas, S. H. McGeory, O. G. Baxter, D. L. Yarnell, L. A. Jones, and 
■\V. J. ScHEicK (IT. S. Dept: Agr. But. 198 (1913), pp, 20, pis. figs. 2). —Tliis 
drainage project, tlie survey for wliicli was completed in Marcli, 1912, embraces 
a district in soiitbeastern Arkansas having an area of 4(>G square miles and 
classed as Ylississippi bottom laud. The topsoil generally is tlie ordinary 
Mississipiii alluvium, more or less modified by decayed vegetation. 

“ The water from which the district must be protected comes from two 
sources—first, direct precipitation upon the watershed in which the district lies, 
and, second, overflow from the Mississippi River, whose backwater enters the 
district through the gap in the levees at the mouth of Cypress Creek, damaging 
not only the district itself but a large area in Chicot Oomily, Ark., and northern 
Louisiana, since such water, once hehlnd the Mlssissipin River levee, must flow 
south to the Red River, The drainage problem, then, is not only to provide the 
necessary outlets and laterals to care for the run-off from the 6o8 sepia re miles 
tributary to that district but so to design and locate these outlets tlaat the 
drainage water now entering the iMississipjil Itiver through the levee ga|) u'ill 
be diverted, thus making it possible to close tins gap.” 

From run-off observations made in this and similar districts, the following 
formula of tlie Fanuing type was deduced for use in caleiflating run-off In this 

on 

project: J?=the run-off in second-feet per square mile and Ithe 

V -ii 

area of watershed hx square miles. 

The iiroxaised, iiiiprovement Includes 421.72 miles of ditches, tin,' total cost’ of 
' coiistrnchlon of wliicli Is estimated at Ji>2,207.403, or per benefited ac*re. 

Excavating* plant for heavy drainage work in Arkansas (hlngin. 7/ 

(1913), Fo. 2, p. JfiL fig. 1 ).—lliis article derds with the tyiH^ and dlmrnsH'sus of 
maelunery adapted to channel and levee c'onslrmlh.Mi in timbered a'lluvi'iim. 
The floating dipife'r dredge is preferred for this work. 

The ecoxioiny of farm drainag-e, R. D. iSiAUSPEN (U. S. BepL Apr, YcarhiHik' 
19J.fi pp. 243-^256, pis. 4 ).—In this article brief discussion of the l-Mmefiria! 
effects of land drainage and of surface and subsurface drains and their adapta- 
tioiis is followed by a more detailed discussion of the economic phasi's of flm 
siiT)ject, 

The cost of drainage is shown to be a factor varying not only with local Ion, 
owing to differences in the cost of tile and labor, but with tlie nature of liie soil 
and with the consequent depth and spacing of drains, R is stated that in con¬ 
sidering the economy of farm drainage it is proper first to eonqiare the aiiild- 
patecl results with the probable returns from otherwise Investing the money; that:: 
the drainage wvu'k ’will cost. 

Proper planning of drainage projects is considered essential, tietoriiiiiie 
the most economical i:»lon of drainage usually requires engineering Judgment,of' 
no mean order and a Ihorongh knowledge of the drainage pro|)erties 'of soils. 
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One not experienced in tliis kind of work slionld not take the responsibility of 
plainiiiig any eousiderable expenditure for drainage. , . , Construction work 
sliouid be carefully done, under tlie supervision of some one at icaist qualified 
to see tiiat tlie tile are laid according to the grades established by the ongiiieer 
who pla;iuied the work. . . . The fertility of the soil should be assured l)efore 
draiujige is planned and if any element of i)lant food is lacking the'cost of 
supplying it must he reckoned.” 

Clean water and liow to g'et it on the farm, II. W. Trullinger (U. S. Dcpi. 
Agr. Yearbook IblJ}, pp. 1S9-^156, pis. S, jigs. Jj ),—^Thls article discusses the 
sanitary tispeci\s of farm water suiiiiUes, illustrates good and bad well and 
Si>riiig surroundings, gives information rega,rdiug the protection of farm water 
supplies from coutanunation, and describes convenient methods for obtaluing 
riinuing water in the iioiise. A report by the author dealhig in part with the 
same subject has been previously noted (E. S. IL, Zi), p. GDO). 

Annual report on highway improvement, Ontario, 1913, W. A. McLean 
{Ann. Rpt. lUghwag Imp. Ont.^ JbJS, pp. 62, jigs. 24 ).—Tins report deals with 
model and experiiiienta i roads, road models, road machinery, speciticatioiis for 
road iimeluuery, concrete roads, and liavemonts in Ontario, and lownsiiip road 
admiiustratioii. 

As regards gra<Ung iiiachlues, it is stated that they are of greatest value in 
Xnireiy agricuilural distrlcls, working coustaiitly in uniform clay, loam, ami 
sandy soils, SStisam rollers are c(,uish\ered a necessity wherever broken-stone 
roads are Indiig imilt, hnton rollers being the best for ordinary country use. 
It is si a toil Uiat Iradhm Imulage, ilisplacing horses, for hauls of 2 miles or 
over shows distinct eeoiiomy, in some castes Pacing by one-half the cost, of 
hauling gravid and stone, h’he objections presented to concrete^ as a materia! 
for roads are that, tlie surface is too laird to gi\a‘' a pi'oper footlioid for horses, 
it is rigid and lia,rd on thcnr feet, it reflects lieat, it has an niu>lonsiiiit gljirc, 
it is brittle, expansion Joints cbip at the angles and under constant tratlb;! 
cleeiXMi to holes, and cracks arc unavoldalde and didleidt to repair. On the 
otlim’ hand, concrete for j'laN’emeuts is said to be low iu first cost ns co.ruiuiJX?d 
wHii oilier high-class jaivenients, and is one of the cheaiiest JnuteiiaJs yet 
available for a permanent pavement or roadway. 

Tile pu’esent coiicimto road praeti(‘e in Ontario is said to favor one-course 
construction, rieJi in cmmud, <^ouplcd with careful drainage of the subsoil. 

Trahlc factors, J. .Ea>st\vooi') (Harvegor, 46 (J9t4), No. pp. .bi6W//2).— 

d'he avilLior deals with ilu' condd.ions iiilluemaug tlie value of coeflictmits of 
pr«!,(Md:.la! damaging cfbml umbu' ihigUsb <;oiid)tions and reporls a tralliC'cesisus 
on two roads, from the resulfs of w'hicU he proposes factors for ('orlain classes 
of tralllc for Ixd^a macadam and paved roads as shown iu the following fable: 


.Proposi'fl Irnpie fttrfttrr. 


Kiiul fvf iraUle. 

Maiadundzoi'l 

nunls. 

Ytai," stune 
jviiviug. 

Ctraiiito. 

Lfwd. 

Stoop. 

Lo'vd, 


Level 

Stoop. 

Lfid or rickleii liorsc«... 

1 

2 

t 

1 


4 

1 


2 

4 

Y 

1 

;■ 


T 

Sin.ido-liorsft vob lelcs {ia’)avy)... 1 

‘1 

0 

2 

3 


1 

f| 

Two-horrto volddos (Ilgbi).- * - - 

4 

ii 

2 

3 


1 

i| 

Twodiorso vehicles (hcuvv)...... 

a 

9 

3 

4 


1 

l| 

Threetioiso veil ides... 

7 

12 

3J 

5 


n 

2 i 


9 

If) 

4| 

Ci' 


2 

3 

M'ot.or c vek s...... 



k 

' 


0 

0 

Md.or cars................ 

S 

8“ 

:i A 

h 



h 

Motor waiaais (rubbor tires)... 

12 

12 

2 “ 

2 


,1 

1 

Motor wagons (tiliiol tiros)... 

20 

20 

20 

1 20 


20 ^ 

20 
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EXPERIMENT STATION RECORD. 


Belatioii of road maintenance to traffic, W. D. Sohier (E-nSn. Bee., 70 
{19U), No. 22, pp. 582-~584 ).—Studies of traffic and repair on Massachusetts 
highways with reference to the influence of volume, weight of units, relative 
number of rubber and steel tired vehicles, and cost of maintenance are re¬ 
ported. 

The largest cost of upkeep on macadam roads in Massachusetts is said to be 
due to heavy automobile travel and heavy hauling on narrow tires. Tnililc 
values of gravel and water-bound macadam roads are given in the followiag 
table: 

Traffic values of gravel and water-hound macadam roads. 




Average daily traffic. 

Conditions of traffic. 

Light 

teams, 

carriages, 

wagons. 

Heavy 

teams, 

one-horse. 

Heavy 
teams, 
two or 
more 
horses. 

Automobiles. 

A good gravel road will -wear reasonably well and 
be economical vdth. 

50-75 

25-30 

10-15 

50-75. 

It needs to be oiled with. 

50-75 

25-30 

10-15 

Over 75, 

Oiled gravel, fairly good heavy cold oil ^ gal. per 
square yard, applied annually, satisfactory 
with. 

75-100 

30-50 

20 

500-700 or more. 

Water-bound macadam will stand with. 

J75-200 

175-200 

60-80 

Not over SO at high 
speed. 

Cold oil or tar will prove serviceable on such 
macadam with. 

175-200 

175-200 

60-80 

50-500. 

Macadam will tlien stand, but the stone wears, of 
course, with. 

175-200 

175-200 

60-80 

500 or more. 

Water-bound macadam with hot asphaltic oil 
blanket will be economical with. i 

Do., will stand at least. 

100-150 

50-75 

25-30 

1,500 and more with 
fewer teams. 

50 trucks. 

Do., will crumble and perhaps fail with more 
than (on narrow tiros, ice, farm, and wood 
teams, etc.). 

150 

75 

30 

Water-bound macadam with a good smlace coat¬ 
ing of tar gal. per square yard recoated an¬ 
nually witli i gal. of tar per square yard) will 
stand with. 

100-150 

50-75 

25-30 

1,500 or more. 


Notes on the selection of pavements for heavy-ti'affic roads, H. O. Sicirley 
(Engin. and Contract., Jf2 {1914), Mo. 24, pp. hSI, oS8).—An outline of the fa(y 
tors involved in the selection of pavements for use on country roads subjected 
to heavy traffic, including excessi^^e loads hauled by tractors, is giveiu 
It is stated tliat before selecting the type of pavemetit to be used a more or 
less accurate census of the different kinds of traffic should be taken and an 
estimate made as to the possible increase or decrease of the different kiiHls., 
The following criterion for the selection, of the type of pavement is sviggeskal: 
‘"Where the annual cost of maintenance of a less durable type of road sur¬ 
facing will exceed the annual cost of maintenance of a more durable typf^ af 
surfacing, x>lns 4 'per cent on the excess cost of the more durable type over tlie 
less durable type, the more durable type should be used, anil vice versad’ 

State management of public roads, its development and trend, J. 10. Funnv- 
BACKER (U. B. Dept. Agr. Yearbook 1914, PP- 211-226, pis. 2, figs. 2)."—'hi lias 
article, dealing mainly wnth economic phases of the subject, it is stated, wltli 
reference to the progress of state road management, that forty-two States bare 
thus far established highway departments for educational or administrative 
w’ork, and of these thirty have made actual appropriations in aid of road con¬ 
struction or maintenance. “In all, $208,000,000 had been appropriatial *from 
state funds between ISOf and January 1, 1915, for construction,'mainteBaiive, 
administration, and educational road work, and a total of about 3:1,000 inilcB 
of improved roads is the evidence to show that' this expenditure was not in 
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Tain, Tliese roads were built for the most part as a joint state and local 
imclertakiiig, so tliat a large local outlay not incltided in tlie state total was 
iiiTolvecl. . . . 

Ttie systems of road management now prevailing in tbe various States may 
be groii[iked iii six general classes. Tlie drst class comprises those States in 
wliicli the construction of all rojuls is more or less under state control. In tlie 
second elnss are comprised those States in wliich stale control of road con¬ 
struction is limited to those roads on which state funds lire expended. In the 
tliiiai class are included the Btates which grant aid in the form of state funds, 
but allow the expenditure to be made under local coiitroL In the fourth class 
are those States which have established highway departments for educational 
and advisory work. The fifth class is composed of the Btates which devote the 
labor of state convicts to road iinproveinent, and the sixth class comprises 
those States in ^Yhicil the control of all road construction is entirely local, - . . 

‘‘ Siinniiariiied briefly, the essentials to successful state highway administra¬ 
tion, as demonstrated by the exjoerieuce of the various state highway depart¬ 
ments, are as follows: (1) The eliuiination of politics as a factor in state 
highway work, (2) the control by the state highway department of all work 
cm which- state funds are expended, Cl) adequate appropriations for continuous 
maintenance of highways under eliieient supervision from the day the high¬ 
ways are completed, and (4) state supervision as to siirvey.s, plans and specifi¬ 
cations of roads and bridges constructed under bond issue, and sui)ervhsion of 
such other road and bridge work as requires considerable cash outlay juid the 
exercise of engineering Bkiil and knowledge.” 

Standard concrete culverts recomiiiended by tlie Michigan Highway De¬ 
partment {Engin. mid Contract,^ (ffdd), No. 2, p. fuj. 1). —^Tables and 
diagrams showing the standard type of concrete culvexT for si>ans varying from 
0 ft, 'to 18 ft., as recommended by the iMicliigun State Highway Department, 
are given, 

making fences, walls, and hedges, W. H. BurTURFiEXi) (New YorJc: McBride^ 
cC* Do., MlJf, pp, S6, pis. 8, 1^7).—This book deals with the construction 

of fences, gates, and walls. The text is divided into sections dealing with 
fences and their construction, walls (stone), and hedges. 

Kechanical cultivation in Belgium., P. Diffloth Af;r, et Buralej S 

(IDUf), No. fid, pp. 7J.6-721, lips. Jy ),—^The actual experlnieiital data of motor- 
pdow tests previously noted by De Ohassart et al, (15. li, 31, p. 487) are re- 
l>orte(I in complete form. The more inil>ortnnt results'are given in the following 
table: 

Uesnlts of nicvJmiiml plowing tests. 


Kind of macliiBO. 

Italed 

hor.'^e- 

Niirn- 
box* of 

Average 

plowing 

riow- 

hiK 

a'otal 
surface 
plowed 
m test. 

Volume 

soli 

turned 
per hour. 

Fuel cousiirap- 
tio:n in test. 

TjUl>ricat- 
iiig oil 
consumed 
iu t-ost. 


power. 

plows. 

widtlu 

<lopth. 

Essence. 

CouL 

Steam: 

'TTflotor. .. 

40 

8 

Meters. 

2.80 

Cm.. 

17.0 

Meckms. 

11.3470 

€71. met; 
1 ,202.0 

PAtm, 

Kg. 

Idi23 

Piters. 
6.17 
10.75 

. 

55 

12 

4.25 

16.5 

13.1196 

1,567-0 


mil 

Internal combus¬ 
tion: 

Cable and trac¬ 
tor - - . 

30-36 

3 

.90 

20.0 

4.0255 ! 

648.0 

198.50 

10.20 

Tractor. .. 

56-60 

8 

2.85 

15-5 

16.6014 i 

1,566.0 

341.00 


34.00 

r>o..' 

40 

6 

2.20 

16.5 

9.4113 ' 

967.0 

191.00 


16.67 

' Do.....i 

60 

10 

3.55 

10.01 

10.3401 i 

1,224. O’; 

219.90 


14.10 

Do,.-.' 

15 

2 1 

.65 

16.0! 

2.8036 

281.0 ! 

87.:io 


10.00 

Auto plow. 

Do..-.' 

Do.. 

Scarifier.. 

30 

85-105 

30 ' 

7-8 

6 

6 

2.65 

16. 0| 
17.0 
18. 0 i 
15.5 

3.2907 
13.9167 
12.4346 i 
8.4116 

643.0 
1, 48.3.0 
1,626.0 
345.5 

■ 80.00 
261.07 
272.00 
132.00 


2.40 

13.70 

19.44 

4.18 
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EXPERIMEI^T STATION RECORD. 


Results of some experiments made to determine the effect of varying the 
percentage of water in concrete {Engin, and Contract,, 4B {1.9No, It, pg. 
944-246, figs. 4). —The results of a series of experiments, using 6-in. eiiltes 
and reinforced beams 2 in. by 2 in. by 3 ft. of a 1:2:4 mixture and a' wjJter 
content varying from 20 to 42.5 per cent of the weight of the cement, aro 
reported. The cubes were broken at the end of 7, 30, and GO days aiai the 
beams at the end of 30 and GO days. The beams were reinforced with two 
round rods and designed to carry a load of 274 lbs. jyhiced at the center 
of the span. 

In breaking the cubes the 27.5 tier cent of -water mixture appeared to he 
the most desirable as regards strength- A drier mixture than this was notice- 
ably weaker and a slight increase in the amount of water resulted in a decided, 
decrease in strength. In breaking the beams the 27.5 per cent of water mixture 
also proved the stimngest, both at the end of 30 and 60 days. The relative 
strength of the concrete beams varied as regards the water percentage, and was 
practically the same as in the cubes of the same consistency. 

Tensile tests of mortar briquettes containing 20 oz, of sand and 12 oz. of 
cement showed that tlie mixture which gave the maximum strength was a 
trifle drier, containing 25 per cent of water against 27.5 per cent for the beam 
and cube tests, but the general relation of consistency to strength was the 
same. 

EUEAL ECONOMICS. 

The organization of a rural commnnity, T. N. Cakver (U. jSI. Dept. Agr. 
Jeurliooh 1914, pp. 89-138, figs. 2 ).—The author presents a plan for the organ¬ 
ization of a rural eoinmimity, intended as a generaJ guide for those interested. 
He classifies the needs of rural commniiities which require organization as busi¬ 
ness needs and social needs. Under each of these he has selected five major 
needs, for each of which he suggests the appointment of a special committee. 

The committees on business interests are those on farm production, inarket- 
ing, securing farm supplies, farm flnance and accounts, and communication and 
transportation. Those on social interests are on education, sanitation, recrea¬ 
tion, beantlflcation, and household economics. There is also a central com¬ 
mittee consisting of the officers of organization and the eliairmeu of the various 
committees. 

Concerning* the organization of agricultural enterprises (Bol, Agr. Tck^, g 
Mean,, 6 {1914). NoS. 67, pp. 610-629; 68, 702-7f2; 69, 818-827; 70, 913-924; 71, 
1001-1011; 72, 1097-1107).— artiele.s relate to the type of agrkmHnre 
found in .Spain, and suggest reforms to make it more e/iicient. 

Infoinnation on rural economy and administrative organization of agri¬ 
culture {.Bnmels: M, Weisscnbruch, 1913, pp. 48. 3). —This report contaijm 

a brief description of the various activities of the department of agTicultnrc^ In 
Belgium. It relates prlmipally to methods used In improving Ihe live stock, 
controlling animal disea,ses, and carrying 'on educational work in agriculture 
and. home economics and experimental work. 

[Winter agricultural work], A. Hofmktstee {AlUt. Dent. .Landtv. Geseli.. 29 
{1914), Nos. 47, pp. 637-639; 48, pp. 648-630 ; 49, pp. 661, 662; 31, pp. 68S-69t).— 
This article indicates methods that may be used to keei,> the men and women on 
farms fully employed at profitable work during the winter season. 

The cost of production on Missouri fax*ms, O. K. Johnson a,nd W. E. Fo,ab» 
{Missouri Sta. Buh 125 (1913). pp, 287-816, figs. 5).—The authors outline their 
method of investigation and indicate the cost per acre of the principal crops 
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oil tlie farms stiidiecl and tlie cost of keepinj^ tlie .different farm animals, A 
portion of tlie work was in cooperation witli tUe Office of Farm Management of 
tins De])a.rtment. 

It was found tkat tlie cost of using equipment varied from l.S cts. per Iiorse- 
lioirr on one farm to 3.S cts. per liorse-liour on aiiotlun-, tlie average for 12 
farms being 2.28 cts. The average cost per' year of keeping a work liorse on 
14 fai’ins was $88.23, of wliicli 77.4 per cent was spent ila* feed, 10.7 for labor, 
and 11.0 for miscellaneous. The average length of workday per horse on 28 
farms was 3.57 hours, and the average cost per hour of horse labor on all 
farms 7.9 cts. The avei’age length of workday per mail on 28 hnans was !),(S4 
hours, and the average cost per hour on G farms 13 cts. The following table 
indicates the cost and the amount of man and horse labor required to produce 
the crops mentioned: 

Acre cost of producing various fann crops. 


Crop. 

Man 

lalKir. 

IF or BO 
labor. 

Co£;t. 

Corn. 

floun. 

23.92 

noun. 

42.32 

.1113.52 

Oais... 

10. 8.3 

10.48 

10.87 

Wheat. 

11.78 

21.37 

12.30 

Soy boanw.... 

21, 73 

:u>.3;i 

13.53 

Cowpoas. 

2\.% 

40.00 

13.00 



The authors found that when the yields of corn were less than 30 bu. per 
acre, the corn paid i>rnctically nothing for the man labor, lliey also foiiud 
that the average annual cost of keeidug a, cow for sup] dying home needs was 
$47.95 on G farm's, while on a single dairy farm of 12 cows it was $85.10. The 
latter returned a net loss of $4.18. They found tliat' the cost of kee]>lng a: 
brood sow was $25.91; the cost of keeping a hen a year imder fa,rm conditions 
was G5.7 cts. 

Market distribution (Aoicr. Econ, Rev., 5 (1915), No, 1, pp. 

The papers and diseiisslorm included under this topic* relate primarily to the 
marketing of agricultural products. 

It. iMeelau' maintains Hint the only way to bring tlie firodneer and conmirner 
effectively and permamadly iogetber Is through tlie organization of tlie mnrk<‘t. 
Idle first st<‘p slionld be to organize the fanners :iul:o local cooiierative nsso- 
ciaiions. The obJtR*t of these associations should be, (1) to determines upon 
the crop or crops to be grown for shipment to market; (2) to insist; upon 
proper metliods of growing iUo crops; (3) to standardize and guarantee tliii 
(piallty of the ]>rodiu*ts sldiaied; (■!) to snperint.eml the gatlu'ring, grading, 
and packing of crops; (5) to arrange for jiroper ami sufficient meatm of trans- 
portjition, handling, sldpiilng, ami terminal fmallties; ami (G), to bargain with 
railroads and other transportation companies for a freight rai;e that will be a 
livable rate for both the fanner and tlu^ transjiorter. 

L, ix H. WekI calls attention to tlie fa,ct that the priiicl|ail reasons for vnria* 
tion in the cost of marketing agrieultirral iiroduets are the 'degree of peiish- 
ability, regularity and Irregularity of supfily Ihrouginmt the year, waste and 
shrinkage, volume in wliich the products are handled, extent into 'which a 
commodity may be subdivided, existence of well established qualities or grades, 
and the relation between bulk.and intrinsic value. 

'The remaining raiiiers relate principally to a discussion of the points brought 
out in these two addresses. ' ■ ' ' ^ 
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EXPEKIMEKT STATTOIJT KECOR0, 


Retail public markets, G. V. Branch {U, 8, Bept. Agr, Ycarhooh 1914^ pp, 
IBl-Wh 4 )“—Tiie author discusses the local needs and demands for mar¬ 

kets, tjmes, location, construction, financing, market regulations and manage¬ 
ment, and news service of public markets, as factors winch should be considcuMHl 
in the establishment of such markets. lie concludes that “ whiU^ the municipal 
retail market surely has its place in the j)resent system of food distiibntlfan 
its introduction should be accompanied with even more mature judgment than 
would attend the establishment of business inslltutions by indvate agencies, 
for, in committing itself to tbe retail-market 'policy, a city is departing sonnv 
what from the conservative path. The public market is not a panacea for the 
weaknesses of the retail system, nor is it advocated that its use should dis¬ 
place the old established agencies of retail marketing. Bather,tits service 
should supplement, cooperjite with, and to some extent regulate that which 
they give.” 

Earmers’ market bulletin (North CaroUna Btu, Fanners^ MarJcet BuL, 2^ 
(1914), No. 2, pp. SI ).—^This bulletin outlines methods for marketing eggs 
through creameries and for organizing to grade and market com, and dis¬ 
cusses the v^mrk of the state division of markets. It includes the text of the 
act of 1915 to provide for the incorporation and maintenance of cooi^erative 
organizations, and the usual list of products for sale. 

Cooperative marketing, and financing of marketing associations, C. E. 
Bassett, C. W. Moomaw, and W. H, Kerr (U. 8, Dept. Agr. Yearhoolo 1914, PP* 
185-^210, pi. i).-—This article points out the advantages of the cooperative mar¬ 
keting of farm products, discusses the basic principles apd conditions favoring 
success, and describes some forms of organization and different methods of 
financing cooperative enterprises. 

Departmental committee on agricultural credit in Ireland (Dept. A.gr. anil 
Tech. Instr. Ireland, Dept, Com. Agr. CreMt Ireland, Minutes of EvUtcme, etc., 
1912-*1S, pp. XIVA-971).—This volume contains the minutes of the evidence 
gathered in connection with the reimrt previously noted (E. S. B., 32, p. 2S(>). 

[Transportation of agricultural products in Prance] (Bui Mens. Off. Ren- 
seig. Agr. [Pam], is (1914), Nos. 2, pp. 194-212; S, pp. SOO-SBB; 4, pp. S94-- 
406; 6, pp. 726-7S2).—These articles note the various means used in distributing 
agricultural products in France, giving the tariff rates, quantities moved, time 
in transit, and movement between distributing centers. 

Movement from city and town to farms, G. K. Holmes (U. 8. Bept Agr. 
Tearhooh 1914, pp. 257-274).'—The author points out, ns the result of a (pies- 
tionnaire sent to about 45,000 crop correspondents, that there are five main 
classes of people appearing in the movement from city and town to farms: 
(1)^ Those who move to the country for the pnri>ose of owning a farm on which 
to live throughout the year and of devoting their entire time to agriculture, (2) 
those who reside on the farm for the entire year but continue their former 
occupation in a nearby city of town, (3) seasonal residents, (4) those who move 
to the country to become farm tenants, and (5) those who seek temporary em¬ 
ployment as farm laborers. The author considers that the movement consists 
primal ily of the first class, and xKunts out that it is highly varied ^ind covers a 
wide range of quality, quantity, and efficiency in the contributions: It is 
phenomenon of the denser populations and is most evident in the North, east 
of the Mississippi River, and is quite generally an. accompaniment, if not a 
consequent, of nearly urban conditions. 

The American farm woman as she sees herself, E. B. Mitchell (D B 
Dept. 'Asrr. Yearbook 1914, PP- 311-S18).—TUs article Js a brief review of'the 
replies received to the Secretary’s letter regarding the needs of the farm 
woman, previously noted (B. S. R., 32i p. 890). The author summarizes these 
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replies as follows: The farm women believe that the Go%"ernment can help 
them in their straggle in two ways—by economic legislation that will make agri¬ 
culture more profitable, and by advice and education that will enable them to 
make the best of what they have.” 

Conference on rural life and work (A{jr. Oaz. Ganada, B (1915), No, 2, pp, 
177-180)‘These pages contain a summary of addresses and resolutions adopted 
at a conference on rural life at the Ontario Agricuitural College in January, 
19115. 

The organization of the agricultural statistical service in various countries 
(Imt, Internat. Agr. [RomeJi Organ, Borv, Btapls. Agr,, 2 (1012), pp. 
report describes the methods of gathering statistics relating to agriculture in 
Australia, Bulgaria, Spain;' Nicaragua, Peru, Servia, Sweden, Tunis, and 
Uruguay. 

Monthly crop report (U. B. Dept. Agr., Mo. Crop Rpt., 1 (1915), No. 1, pp. 
8 ).—This report succeeds the Agricultural Outlook, which has been discon¬ 
tinued, and is a resumption of the Crop Reporter, wliich was discontinue 
June 19, 1013. This report contains estimates of the condition on May 1 of 
winter wheat, rye, bees, hay, spring pasture, j)lowiiig, planting, apples im 
storage, acreage and condition of certain truck crops, stocks of wool January 1, 
etc., estimated farm values of some of the principal agricultural i>roduetB on 
this date and of others for April 15, range of i)rices at imi>ortant markets, and 
a yearly summary of the world ” production. Comparative data are given for 
earlier years. 

It is estimateil that the total production of straw In the United states is 
117,754,000 tons, valued at $43(>,8G7,0(X), of which 54.9 per cent is fed, 15 burned, 
7.8 sold, 10 plowed under, and 12.3 used for other i)urposes. The value of the 
straw burned is estimated as equivalent to $65,000,000. 

Annual international report on agricultural statistics for 1911-12 (Inst. 
Internat. Agr. [Roniel Ann. Internat. Btam. Agr, 1911-12, pp. XXXiV+B22}.— 
This report shows for both those countries adhering and nonadhering to the 
International Institute of Agriculture, the total area and population, the pro¬ 
ductive, nonproductive, and arable area, the area and x>r()duetion of the r>t*hiici- 
pal agricultural eroj>s, the number of live stock, international commerce, and 
prices for agricultural prcxlucts. The estimated consumption for rye, barley, 
oats, maize, and wheat is included. Comparative data for earlier years are 
shown. An. extensive biWiography is included hicPcating the sources used. 

[Agricultural statistics] (Bkitis. A9f>. Brit. BelfAtor. Dominions iekG'h 51 
(1899-^1912), pp. 218-2^81). —TTa^se j>ages bring up to date the statistical data 
previously noted (ri. S. K., 30, p. 493) relating to the several liritish self- 
governing dominions, crown cadonies, x)OvSsessions, and protertorates. 

[Agriculture in Argentina] (^An. Dir. Gen. llHtad. [Bueno,^ Airc.s], 2 (1912), 
pp. 10-57). —^^rUes('> pages of the annual report contain information concerning 
the area and lu’oduction of the principal crops, tminbcr of live stock, and trade 
and manufactures of agricultural i)roduels. 

Agricultural statistics of British India (Btatis. Ahs. Brit. India, 1/8 (1908-4'^ 
1912-18), pp. 126-125). —These [aiges of the amiiial report contain statistical 
data showing the area devoted to different agricultural purposes, area and 
production of ^specified crops, number and amount of land transferred, and 
area in forests. The Kstatistics for 1913 are shown by provinces. Comparative 
data for 1903-4 to 1912-13 are shown for the country as a whole (see also a 
previous note (E. 8. 30, p. 392). 

[Agricultural population of British .India] (Btatis. Ah% Brit India, 48 
(1908-4-1912-12), pp. 15-17).—The census of 1911 Indicated that out of a total 
iwpulation of 3134T0,014 i)eople, 220,550,483 were dependent upon and engaged 
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ill agrleiiltiire. TIaere were 72,5-77,4*70 males aacl 34,199,230 females actively 
engaged in tlie agiicultural operations of the country. 

Live stock in Germany (Viertelj. Btatis. Dcut, ReichKo, / (/,9/4), RrfH'ln- 
i:migs]i., pp, 1B5 ).—^This i*eport shows the number ami valm* of the various 
Idncls of live stock on December 2, 1912, by minor siibdh“isions and of different 
ages. Comparative data are given for earlier years for the more important 
items. The following table shows the number at different censuses: 


IVimihcr of live stoclc in Oermnnif. 


KInil. j 

1873 

1 

1883 

1892 

1900 

1907 

1912 

Horses. 

Mules. 

Asses. 

Cattle. 

Sheep. 

Swine. 

Goats. 

Hives ,of bees. 

Poulto^. 

3,352,231 
1,626 
11,6S9 
15,770,702 
24,999,406 
7,124,088 
2,320,002 
2,333,484 
Ho data. 

3,522,545 
1,009 
8,786 
15,786,764 
19,189,715 
9,206,195 
2,640,994 
1,911,797 
No data- 

3,836,273 
383 
6,320 
17,555,8:^4 
13,589,662 
12,174,442 
3,091,508 
2,034,485 
No data. 

4,195,361 
049 
7,199 
18,939,092 
9,092, .501 
16,807,014 
3,260,997 
2,005,350 
04,45:1,171 

4,345,047 
942 
10,349 
2f),(»0,544 
7,703,710 
22,146,532 i 
:?,5:J3,970 
2,594,690 
77.103,045 

4,623,059 

1,S<S3 

11,264 

20,182,021 

5,80:1,445 

21,923,707 

3,410,:i96 

2,630,8:17 

82,702,030 


AGEICULTUEAL EEUCATIOl. 

[Agricultural] instruction (Jahresher. Landw, Kmigr. Buchnen, IdlS, p-p* 
—Brief reports are given for 1913 of institutions hi the Kingdom of 
Saxony giving instruction in agriculture and home economics, and of special 
courses in these subjects, together with tables showing the attendance by 
districts for 1913-14 in these agricultural and home economies schools, and the 
total attendance from 1S75 to 1913-14 for the former. 

[Agricultural education under the direction of the chamber of agriculture] 
(Jaltrcsher, Landw, Kammer Rheinprov., pp, 67i-P,0).—This is the annual 
report of i>rogress in agricultural education under the dlrectiou of the chamlier 
of agriculture of the Ehiiie Province, including the work of the P>aet(U*iologlcaI 
Institute, the Educational and Experimental Dairy Instlruto at Clej'e, the 
Poiiltiw Breeding Station and School at Neiiss, agricultural wlrilor schools,' 
special courses, instruction in the army, and itinerant instruetimn 

[School gardening and nature study] (Natiire-Btudp R.ev„ i( {1915), No, 
pp. 37-7,9, figs. 17 ).—^This number comprises the following artides: Cliilclretfs 
Home Gardens, by Alice J. Patterson; Vegetable Gardening for City (Tilldren, 
by Ethel Gowans; School and Home Gardening in Portland, Oreg., Sea.son of 
1914, b,y M. 0. Evans, Jr.; Beautifying Work as Natiire-Slndy, by Margaret 
Dolan: Heuristic Method, by L. C. IMcLean; Kature-Study In the Gary Schools, 
Margaret Ahearne; The School Pair an Aid to Gardening, by 17. A. De Wolfe; 
Plants for Olass-Rooms, by Ellen E. Shaw; and Gardcidiig at Bloomingtoib 
Ill., hj J. K. Stableton. 

The growth and influence of the nature-study idea, Axxa B. Comstch.'K 
(M&ture-Btady Rev., 11 {1915), No. i, pp. 5-11), —The author reviews the prog¬ 
ress of the iiatiire-stiidy idea and points out its influence and practical, benefits* 

Boys" and girls" contest clubs., L. H. Bailey (In York' Btate Rural Proldam, 
IL Amanp, N. Y.: J. B. Lyon Go., 1915, pp. 7i-79; .CorncU (JouMrynmn, IB 
(1915), No. 4, pp. $00-303, figs. The author discusses four dangers in boys" 
and girls" agricultural contest work as some of it is undertaken at the present 
Time, viz, (1) that these clubs or contests may not represent real, effort on the 
part of the child, (2) the rewards may be out of proportion to the effort,ex- 
upended, ,(3) the effect,of the contests may be to inflate,the cMld and, to give 












AGKIOULTUBAI. EDUCATIOlSr. 


297 


Iilm an, nndne estimate of Ms own importance, and (4) the diiltlreii are liable 
to be exploited, used in tbie making of i)olitical or other public reputation, or 
In aecoiwplishiug advertising and propaganda for institutions, organisations, 
publications, commercial concerns, and other enterprivses, or to exploit the 
resources of the State or the agrienlture of a region. 

As safeguards against such dangers llie author suggests the recognition of 
the essential nature and function of su<*]i contests. "‘The fuiidainental con^ 
sideration is that ail this kind of work is educational. It is not primarily 
agricultural work, not undertaken directly to improve the farming of a regloin 
The primary consideration is its effect on tlie child.” He thinks that this work 
should lie a part of the .piiiilic school system with laboratory work at home 
under the direction of the teachers. 

Elementary agriculture, A. W. Nolan {N<iturc-^tu(hj Bei\, 11 {191o), No. 1, 
pp. 27-29, fig. 1 ),—The author suggests some points to emphasize in teaching 
boys and girls in an elementary course in agricifftiire to ’work out practical 
and profitable ways of improving farm animals. 

Outlines in a’griculture, domestic science, and manual training for twelve 
weeks of normal training (De,s‘ lIohicH, Iowa: fifate Dept. PiiJ). Instr., 1915, 
pp. llf ),—Work is outlined under the following topics:-Farm crops, soils ; horses, 
cattle, swine, sheep, poultry; and food, clothing, house sanitation, persona! 
hygiene, and manual ti’iilning. The examinations for state and uniform county 
eertiticates in Iowa have boon based ui>ou these outlines since July J, 1915. 

Laboratory exercises in principles of agriculture, K. TIoiw and It. It. 8rAF* 
FORD {Ghivdfjp: "ir. M. Wehli ManiifaetHring Co., iP/j, pp. 192, Jigs. 97). — Lab- 
orjitory exercises In soils, plants, farm animals, and general farm problems, 
including seasonal tliietuation in the price <d’ farm |,>roducts, the cost of living, 
and an illusti'ation of farm plans and crop rotation, are outline<l to cover at 
least BO weeks. It is suggested that three single periods a. week devoted to 
classroom work and two double periods a. week to lalionitory work w^ill rirobably 
fit most schools. A list of lalionitory sumflles for the complete course based 
upon the needs of a laboratory section of 12 students is apiiended. 

Hotbeds: Their constnxction and use, 8. A. Mxnkar (Rdnil Bdiivator, S 
(1915), No. 2, pp, 97-39, frjfi. 5 ).—The author points out the uses and location 
of schocd hotbeds, gives directions for'the construction and management of 
teiniiorary siliool hotbeds ami for growing cabbage iimler glass, and suggests 
other vegetabl(‘s and Oruvm's that may be similarly grown. 

Peppers, Ola, Powia.i , I^Lvav IT tT,n:swicLL, and W, W. Tracy (U. Dept 
Agr., Dur. !9nni idihin, Dm\ 73*2 {19i5\, pp. S ).— Instimcilons are given to the 
canning-cl'iib girls of the Houlh on I he cultivation, growing, canning, and some 
■ wxsys of usii'jg fresh, and tanmed Spanish peppers. 

Mentifi,cation of potato varieties^ (1 Tj, .Frrcrn (Off. Pdh. loiea Oo'L 

Agr., 12 (PJtJf), No. 33, pp, 32, flgn. 25 ).—This subject, is {'•onshli'riMl uTiihu* the 
headings of varieth‘S of Int.en'st iowa growers, t.be hilluen(*e of (*ondh;!ons on 
shape and color, and varieties described and identified by the tuber form and 
color markings. 

Studies of trees, J, J. ,LEvrsoN (New York.: John "WRcg <C* Bonfi, 1914, PP> -^■ + 
25$, pi. 1, figs, 155 }).— ^TTiIb book for the beginner, “wlilch gives in a brief and 
not too t.edmieal way the most imi'xsrtant facts conceiving the idcmtiflcatiom 
structure, and uses of our more common .trees, ami which considers the.ir 
Indiits, enemies, and care' both when growing alone a,nd when grow'Ing in 
groups or forests,” has been previously noted as a loose-leaf manual (B, 8. R., 
B1, |,L 404), with the exception of the chapters on'the identification, x>wpGr'ties, 
ami uses of our cooiiiion w'oods, and an out-door lesson on trees. 
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Farm forestry, A. Akerman {Athens, Oa.: Jaehson, G(k, Progress Print, 
1914, PP> pU. -This text has been prepared for use in agrictilttiral, 

high schools and colleges in Georgia and siirromiding States. It discusses the 
life processes of trees, the distinguishing characteristics and utility of some 
of the more important trees of the South, reproduction, protection, thinning, 
cutting mature timber, preservatives, tirewood, and the i>iace of woodlands in 
farm management. A preliminary outline of this text has been previously 
noted (E. S. R., 21, p. 3;h); 22, p. 307), 

A manual of exercises in forest mensuration, H. Winki5KW'eei)BB and E* T. 
Clark (Beattie, Wash.: Authors, 1915, pp. 145). —^This book gives detailed direcs 
tions for conducting the various operations involved in the determination of 
the contents of logs, trees, and stands. 

Modern methods of testing milk and milk products, L. L. Van Slyke (New 
Tor7{:: Orange JucM Oo., 1913, 2. rev. eel., pp. xn-\~286, pi. 1, pgs. 62).-~~lu this 
revision of this text (E. S, R., 18, p. 7), chapters have been added on methods 
of testing butter and cheese for fat, butter for water and for salt, and milk 
for casein, and several other chapters have been completely rewritten to cover 
new developmexits. 

The nature-study course of the elementary school, O. W. Caldwell (Nature- 
Btuiq/ Be'V., 10 (1914), Ao. 9, pp. 358-367, figs. 3). —^A synopsis is pi*esented of 
the purposes, projects, and materials of the nature-study course for the first 
to the eighth grades, inclusive. This outline is the result of several years of 
experience. 

The nature-study course of the school of observation and practice, Adeline 
P. Schively (Nature-BUidg Uev,, 10 (1914), No. 9, pp. S37-S58, figs. d).“-TMs 
is an outline of a course planned for grades 2 to 8, inclusive. The subject: 
matter is arranged in seasonal sequence under plant life, animal life, minerals, 
experimental work (mainly in chemistry and physics), earth study, and mis¬ 
cellaneous. The work is correlated with geography and occasionally with 
physiology, and garden work, mostly at home, is encouraged. 

IJiTature study, J. A. Churchill (Nature-Btudy Rev., 10 (1914), No. 9, pp. 
368-374). —^The author outlines a grade plan of nature study for the elementary 
schools in Oregon and discusses methods of instruction. 

liSrature study and agriculture (la A 'Manual Containing the Course of Btutly 
for the Elementary Bchools of West Virginia. Charleston, W. Va.: Dept. Eree 
Behoofs, 1914, rev. ed., pp. 141-169). —^An outline of a course in nature study for 
grades 1 to 6, inclusive, and in agriculture for grades 7 and 8 is presented, 
with dii’ections for making an agricultural booklet The use of notebooks au|! 
the bulletin boai-cl, collections, correlation, preliminary school exercises, con¬ 
tests, and home and community projects are recommended. 

Hature study at the Van Vlissingen School, G. A. Brennan (Nature-^Biudy 
Rev., 11 (1915), No. 1, pp. 12-25, figs. 4). —An outline is given of the course 
in nature study from the kindergarten to the eighth grade, inclusive, ubcmI In the 
Van VUssingen School, located in Roseland, a Chicago suburb, which was for 
years a farming community. During the past 4 years the teaching has been 
subdivided into departments of horticulture, plants and propagation, including 
forestry, agriculture, molds and blights, floriculture, pollination, window gar¬ 
dens, etc., represented by committees of teachers, each group si;)ecialSs 5 ing in 
the department to which it 'was assigned. The publications in the library on 
nature study are listed and the school garden work is described. 

Home work for winter months for canning-club girls of Tennessee, Louisk 
G- Turner (Col Agr, Vniv. Tenn.] Ext. Dip. PnU. B (1914)', Pp. IB, figs, B; 3, 
fp. id).--The first bulletin discusses kitchen rules, setting the table, and bever¬ 
ages, and the second cereals and breads. 
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Homemakers’ clubs fox' negro g-ii'ls, J, h. Sibley (South, Workman, Jj4 
(1915), No. 2, pp. 81-86, figs. 6). —This is an account of the negro girls’ garden¬ 
ing, domestic science, and sanitation club work conducted in 10 counties in 
Alabama with funds provided by the General Edncatiou Board, and in Macon 
County with funds provide<i by the extension department of Tiiskegee Institute. 
The work was under the direction of the state sui)ervisor of negro rural schools. 
Ten community centers in each county were visited each week, 

MISCELIAHEOUS. 

Yearbook of the Department of Ag^riculture, 1914' (U. S. Dept Agr. Ye<ir- * 
dook 1914, PP‘ "tl5, pis. 53, fi'gs. 45). —This contains the report of the Jj^eeretary 
of Agriculture, previously noted (E. S. R., 82, p. 70b) ; 22 special articles ab¬ 
stracted elsewhere ill this issue; and an appendix containing a directory of 
the agricultural colleges and experiment stations and the state officials in charge 
of agricultural xvork, and statistics of the principal crops, farm animals and 
their products, the federal meat inspection, agricultural statistics from the 
census of 1910, and imports and exports of agricultural x)roducts. 

A rexxort on the work and expenditures of the agricultural experiment 
stations during the fiscal year ended June 30, 1913 {LI. S. Dept. Agr., Rpt. 
Work and Ej‘pen(Hfn7'es Agr. Eirpt. Btas.^ 1913, pp. 110, pis. S). —This includes 
the usual report on the work and expenditures of the agricultural experiment 
stations in the United States, including Alaska, Hawaii, Porto Rico, and Guam, 
together with detailed statistics comi)iled from official sources as to the organU 
7-ation, lines of work, revenues, additions to efiuipinent, and expenditures of 
the stations. 

Twenty-sixth Annual Report of Maryland Station, 1913 (Alaryland Stu. 
Rpt. 191$, pp. XX+271, figs. (>4 )-—^This contains the organization list; a report 
by the director on the organization, work, and publications of the station; a 
financial statement for tlie fiscal year ended June 80, 1018; and rex>rints of 
Bulletins 168-177, previously noted. 

Work and progress of the agricultural experiment station for the year 
ended June 30, 1914 {Missouri Bta. Bui. 131 {1915), pp. 44l-l>09, fi-gs. 8).— 
This contains the organization list, a reiKirt of the director on the work and 
publffiations of the station and the work of the college extension service, and 
a financial statement for the station for tiio fiscal year ended June 80, 1914. 
The experimental work reported is for the most part abstracted elsewhex'e 
in this issue. 

^Monthly bulletin of the Western Washington Substation {Washington Sia., 
West Sta. M.o. But, S {1915), Nos. 2, pp. 16, fig. t; pp. 8).--Them^. 

numbers contain l^rief artickvs on the following subjects: 

Vol. 8, No. 2. —Why ToUu'nte JMesipiite, by lU Ij. Blanchard; Stune ^?^ummer 
Fruit Insect Pests, by J. L. i^tahl; Gomb Honey, by J, W. Ware; icinishing 
Poultry for Market, by V. R. jSIcBride;* Concerning tbe Rainfall, by B. Ik 
Stookey; and Bacterial Gummosis of Cherries, by 11. L, Rees. 

FoL 3, No. $,—Saving Hay Crops, by H. E. Blanchaial; Extracted Honey, by 
J, L. Ware; and Production and Handling of Market Eggs, and Preserving 
Eggs, by V. R. McBride. 

[Index to Wyoming Station publications, 1907-1914B J. B. Awdeeson 
{Wyoming Sta. Index Bui. D (1915), pp. This contains lists of the pub¬ 
lications of the station from its organization to July 1, 1914, and a combined 
subject and author index to Bulletins 76-98 and annual reports from 1008 to 
1918, inclusive, continuing previous work (E. S. E., 19, p. 695). 
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Couaecticiit College,—Dr. A. F. Bhikesloo, professor o'f botany aud genetics, 
Ms been appointed plant geneticist at tlie Carnegie Stcdion for Plxperiniental 
Eroliitioip beginning October D 

Kansas College and Station.—The graduating class tins spring nximbereil about 
200„ of wlioin 4G rccelYed tlie bachelor’s degree in agrienlture au<l 65 tliat in 
lioiiie ecouoiiiics. A course in plant breeding was offered in the summer sebool 
for tlie first time. Tlie fifth school for rural leaders gave special prominence to 
rural sociology. 

Dr. Paul S. Welelp who has been cmmected with the Investigations of staple 
crop insects in the station, is now giving'his full time to college work as 
assistant professor of entomology. W. P. Hayes, assistant in zoology in the 
college, has been added to the station staff as assistant in the staple croi'i iiisat 
investigations. L. E. Hobbs, D. V. ]\I., assistant in hog-cholera work in the 
station, has resigned and has been succeeded by O. E. Strodtman. Pl^P, HaiTlug 
has been appointed seed analyst and R. 11. Needham assistant chemist. G. A.,,' 
Gilbert, instructor in dairy husbandry In the college and assistant in dairy 
manufactures in the station, has resigned. 

Maine University and Station.—^H. D. Taicas, assistant chemist in tlie station, 
resigned July 1 and has been succeeded by ^?alte^ IT. Rogers, a 11)15 graduate 
of the nniversity, 

Massaeliiisetts College and Station.—^.1 bequest of $4,000 for assisting worthy 
students, made In the will of Major Henry E. Alvord several years ago, lias now 
becoiiie available. ' ' » 

John Phelan, of the ruiversity of 'Wisconsin, lias been ai'tpohiiod professor 
of rural sociology. Arnold P. Stnrtevaid, recently comu'cted u’itli a commer<4nl 
hiboratory in Idiiladelplna, has Ikmui u'ppoiiited assistant i'li animal palliology* 
beginning July 1 and will give s|)eclaf attention to studies of bee diseases. ^ 

He'w Mexico College and Station ~-Dr. E. P. Ilumberr, station agronomtst/has 
been apa'caiited dean of agriculture, beginning July 1. Roland Harwell i-esig'mHl 
as a.ss!.staut agronomist 1 to !»eeome county agri^iulturlst feu* Torrance 
County, and was siicccnnled June 1 by J. G. Hamilton, a, 1615 gra,dnat,e of me 
college. II 1.4. Stewart resigned July 1 as assistant animal husbamlmuu, am! 
was'succeeded by E. J.,Maynard, also a 1915, griKlimte of the college.' A. T.b 
Fite, another 1915 graduate, has betm appointed assistant Iiorticiiltiirist, begin- 
ning July 1. C. P. Wilson, formerly station steuografdier. has been appoiided 
editor of ngrlcidtural publications for' the station and the extension division 
In addition to his iirevious duties as extension secretary. ' Dr. It F. litre, 
station chemist since 1904, resigutMl July 1.. 

m ' ' 
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For the third time in its history the Association of American Agri- 
cnltiiral Co.lleges and Experiment Stations this year held its conven¬ 
tion on the Pacific coast. Tlic first meeting there was at San Francisco 
ill the summer of 1899 and the last previous one at Portland, Oregon, 
in 1909. This year members from the Fiast and the Central West 
again journeyed across the plains and the mountains to meet with 
their colleagues of the West on their own field of action. Tlie sessions 
were held at Berkeley in the spacious agricultural building of the 
University of California, August 11-13,1915, 

The meeting was generally considered a successful and satisfactory 
one from all points of view. The registration was miiisually large— 
considerably over two hundred, the representation was very general 
from all parts of the country, and the attendance on the various 
sessions was good. Despite the attractions of the exposition the con¬ 
vention held the attention of the delegates, most of whom stopped 
at Berkeley, to a degree which showed tlie serious pui’pose of the 
meeting and the interest maintained in it. The number of special 
conferences ^vas unusually large. 

The convention 'Wiis preceded by the summer mcK^ting of the Ameri¬ 
can .Association for the Advancement of Scieiute and the annual 
gathering of various distinctly agricultural associations, and it was 
followed by tlic meeting of tlie National Educati,(.).u Assodation. 
Itarely has so large a b<,)dy of persons interested in’ediicaiimi a,ncl 
research been brought together in a series of conseciiti've nicM^tings. 

While the convention' took no action of outstanding importance, 
there were fully the usual number of matters of special interest,to 
the land-grant colleges and the various departments of their work. 
The "animated discussion of some of the^se matters showed the vital 
interest which surrounds them at this time, and in some instances a 
desire for greater opportunity for discussion than the limits of the 
sessions afforded. tm 



§0S BXPEBIMEiTl’ STATION EBCOBO. 

The solidarity of the land-grant colleges was emphasized in the 
presidential address of President E. A. Bryan of the association, who 
pointed out the national character of these colleges, their coinnion 
interests and purpose, and the place they have occupied in education. 
He.described the line separating the old education from the new as 
represented by these institutions, which are to minister to our com¬ 
mon welfare. They now comprise a national system of education, 
largely subsidized by the Federal Government and with certain pre¬ 
scribed relations to it. They have greater solidarity than any other 
class of institution. 

President Bryan urged that unity should be maintained among the 
colleges of this great system—a balance, a coordination between them. 
Because together they constitute a national system of education ho 
urged a closer relation of the national Bureau of Education to them 
in helping them to work out their mission; and he advocated a 
national Department of Education, presided over by a Secretary. 

The TJ. S. Bureau of Education was represented on the pro¬ 
gram by Dr. S. P. Capen, who discussed the relation which the 
Bureau has sustained to the land-grant colleges. The specialist of the 
Bureau of home economics, Mrs. Henrietta W. Calvin, was also pres¬ 
ent and discussed that division of the work. 

Dr. C. A. Duniway set forth the position of economic science in 
colleges of agriculture and mechanic arts. After pointing out the 
elementary character of the requirements in this line for graduation 
from most of these colleges, he emphasized the importance at this 
time of correlated courses in economics, in preparation for industrial 
life and citizenship. 

The coi-relation of the college of agriculture of Ohio with other 
institutions in the State according to the plan previously noted," was 
described by Prof. Alfred Vivian. The plan has now been in opera¬ 
tion for two years and has proved quite satisfactory. It stimulates 
both of the pax-ticipating institutions, and it has some advantages for 
the student, permitting him to take his elementary course in small 
classes, often at less cost, and to be an alumnus of the arts college as 
well as of the xmiversity. It was explained that such students arc 
found to more readily take up graduate work. 

In an evening address, Dean Thomas F. Hunt, of California, gave 
an interesting and informing account of the agiicultural institutions 
now in operation in that State, equal in area to the nine northeastern 
States and having all the problems of those States and some others. 
Instead of nine separate agricultural colleges and experiment sta- 


® Espt Sta. Eec., 30, p. 307; 32, p, 798, 
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tions, as in that group of States, California has only a single organi¬ 
zation, but it has eight centers of activity at present, three of which 
were designated as major" centers and five as minor. The activity 
and the plans at each center or unit were set forth. Much interest 
■was manifested by those who had not had opportunity to study the 
system, in this description of the manner in which the varied needs 
of the State are being met. A considerable number of the delegates 
took occasion to visit some of these imits located away from the 
uni’^'ei'sity. 

The preparation of men for teaching and research in agriculture, 
and the means of securing it, was a live subject of consideration. 
This is recognized as one of the great problems of the day in the 
adA^ancement of this agricultural work. It is common to each divi¬ 
sion of the undertaking and to cAwy section of the country. The 
demand for Avorkers has groAvn very rapidly, and the standards have 
adA'anced Avith the grade of the Avork now required of the institutions. 
The number of adequately irrepared persons has not kept pace Avith 
this dcA-elopment. It Avas pertinent, therefore, that the subject 
should bo one for extended discussion. 

As bearing on the aul)jcct from the standpoint of the college as a 
preparatoi'v agency, President A. lioss Hill I’CA’icAved tire situation 
Avith reference to the service contemplated in the Felson amendment. 
He shoAA'ed from a canvass of the catalogues Avhat the various colleges 
are attempting to do, and incidentally the inadequacyof their efforts. 
Not only is the provision inadequate but tbe colleges are not attract¬ 
ing or preparing the necessary numbers. The belief was expressed 
that probably all of the land-grant colleges combined are not training 
enough teachers to meet the needs of a single State. Dr. Hill urged 
the need of a propaganda to attract prospective teachers. 

This paper resulted in a very interesting discussion, along a line 
Avhich has heretofore not received much consideration by the associa¬ 
tion. Complaint Avas made by some of tire difficulty of attracting 
persons to the field of agricultural teaching in view of the avenues 
open to them in otbei" lines, especially ngricnltural extension. But, 
on the other hand, it Avas shoAvn that the presentation of the larger 
field of the agriculturaLteacher had in some States inspired consid¬ 
erable numbere of persons to enter that field. In Minnesota, for ex- 
afnple, there are one hundi’ed and seventy schools teaching agriculture 
and it has been possible to get all the teachers needed, these being 
drawn from some twenty agricultural colleges. The opening up of 
an avenxie for these teachers outside the school room in conducting 
community work has been a great incentive. These agricultural 
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teachers often become county agents, and the teaching experience 
has proved a fine traming groimd for them. 

The preparation required for workers in the three general divisiuiis 
of the agricultural work—college teaching, resoardi or slation "work, 
and extension work—was considered in a set of papers prescjited 
before the college section; and the report of the standing coniniittco 
on agricultural instruction dealt specifically with college course.s for 
the preparation of extension workers. 

The comprehensive report as to the preparation of extension 
workers was based on about a hundred replies to a questionnaire sent 
to agricultural educators, extension directors and others in charge 
of extension work, and others interested therein. The committee 
advocated that a considerable number of the agi’icultural colleges 
should offer undergi’aduate courses for the purpose, and that a. few 
should make special provision for graduate instruction. 

In on© of the general sessions Dr. H. L. Eussell described a plan 
for promoting advanced study through exchange with other colleges. 
This had in mind the postgraduate preparation of men from the 
institution, and the purpose of the plan as explained was to" “ avoid 
inbreeding” and to promote “cross breeding” with other institu¬ 
tions. Dr. Eussell believed that not more than one-half of the 
permanent staff above the assistant grade should be chosen from the 
home institution. At the University of Wisconsin assistants are re¬ 
quired to go elsewhere for advanced study, and to provide for this 
and meet the financial difficulty which often confronts young men 
an exchange relationship has been established vdth certain other col¬ 
leges. This cooperative arrangement provides for mutual exchange 
of staff members, with opportunities afforded for- study. The de¬ 
scription of this plan developed so much interest that the paper was 
referred to the committee on college organization and policy, with 
a view to arranging for a consideration of its suggestions. 

The station section had before it the question as to what the sta¬ 
tions can do to encourage more men to fit themselves for advaiu'ed 
research. It developed out of the discussion that considerable is be¬ 
ing done in a systematic way by some of the institutions to advance 
this end. One station encourages its younger men to take graduate 
work in the local university, allowing part time for the purpose; and 
it followed the practice of sending older men away to other institu¬ 
tions, allow’ing them to take their station projects with them and 
work upon them under salary from the station. 

The practice of providing fellowships has become quite common. 
In some instances promising men are selected in the senior year and 
fellowships offered in return for special work of a research character. 
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Other institutions offer such fellowships for graduate students only. 
The value of this method in attracting workei’s is proving quite im¬ 
portant. It enables the prospective employee to get a deeper insight 
into the spirit of research, and kindles an interest and a desire which 
are not aroused in the ordinary course of instruction. The acquiring 
by this means of something of “the living, breathing spirit of re¬ 
search ”—of going beyond the boundaries of knowledge, presents the 
field in a new light and is one of the greatest sources of stimulation 
to young men. 

While the chief purpose of this plan is usually educational, the im¬ 
mediate advantages to the station work are not to be overlooked. In 
an increasing number of institutions graduate students are being 
utilized in conducting the station investigations, and in some in¬ 
stances this is looked upon as an economical means of securing as¬ 
sistance. Some have gone so far as to divide their main theme or 
project into various x^arts which can be worked out independently 
and assigned to advanced students to bo conducted under the general 
direction of the leader of the project. The real advantage of this 
to the station depends largely on the nature of the subject and on the 
men assigned to it. The right kind of graduate assistants may bo a 
real helj), as has often been found to bo the case, but instances have 
also occurred in which men well recommended by other institutions 
have proved disappointing as graduate assistants. 

Evidently the station work must not be contingent upon this type 
of sendee, or subordinated in any sense to the purpose of teaching. 
It is based on the plan of the university in making pmvision for 
graduate work, and it is well recognized as largely a phase of the 
teaching activity. As a teaching function the responsibility for it 
should rest usually with the college or university, and for that rea¬ 
son doubtless the college has in specific instances provided the f ellow- 
shijis. Unless there is some direct advantage or aid to the station, 
it will rai'oly be able to do more than a quite limited amount in this 
direction. But the community of interest among the stsitions in 
in-omoting more thorough preiiaration of men for research work 
makes efforts of this kind worth encouraging. 

The salary attractions in other directions, o.spocially under the 
development of the extension work, make the recruiting of the sta¬ 
tion. staffs more difficult and present real obstacles in the way of 
I inducing men to take long and expensive courses in preparation for 
research activity. The need of arousing zeal for creative work and 
the encouragement of promising young men in preparing for it can 
hardly escape the attention of the stations at this time. 

The opportunities of the Graduate School were again referred to 
in the report of the committee on graduate study, and it was urged 
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that the younger men at the colleges and stations should avail them¬ 
selves more largely of it. In emphasizing the importance of this 
the committee expressed the belief that college and station oiniiloyees 
attending the school should be considered as on duty and tliat tim 
time so occupied should not be deducted. The association en(h)i'st'd 
this recommendation. 

The effeetive correlation of station and extension work and the 
means of securing public recognition for that of the station was 
another live topic discussed in the station section. Considering the 
correlation of the two sets of workers from the standpoint of the 
extension director, Mr. Bradford Knapp suggested that the station 
men should go out enough to maintain contact with the farmers. 
They might exchange work to some extent with the extension men, 
especially in the preliminary stages of preparation for extending the 
results of station work in the field. Conferences between the two sets 
of workers, at least annually or semiannually, were advocated. 

Prof. C. E. Thorne, speaking from the standpoint of the station 
director, pointed out that the experiment stations collectively up 
the source of the moi-e exact knowledge with reference to factors 
which bear upon the progress of agriculture. They were organized 
to advance definite loiowledge. They furnish the best means Ave have 
of reaching further into the unknown and of correlating and co¬ 
ordinating what is Imown. The teacher in the groat outside must 
keep himself posted and in touch with the experiment station in his 
own State, and to some extent with the stations collectively. 

In Ohio the station is extending the points of its work to various 
parts of the State, by maintaining branch stations. It is felt that 
the county agent is thus given an advantage by having aAmilablo the 
help of these smaller agricultural farms, and that data of more local 
application can be secured and tested. Such arrangements will call 
for definite understanding, but will offer for men. opportunity to 
work in both fields—on the local experiment farms and in the exten¬ 
sion teaching. • 

Discussion of the best means of securing recognition and credit for 
station work through the extension staff brought out the fact that 
the attitude of the extension worker is a large factor in this matter, 
and that his closeness to the public affords a means of giving Avido 
publicity to the station work and emphasizing its importance. The 
close contact which the stations formerly had with the public, 
through meetings, correspondence, personal visits, etc., Avill be dimin¬ 
ished as the extension work is segregated and grows in extent. Ob¬ 
viously, the extension man can ill afford to claim to be the original 
source of the information he gives out, and the importance to his 
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work of maintaining the support for station activity should lead him 
and those in general charge of the extension enterprise to give full 
prominence and credit to the station. ■ 

A feeling was expressed that unless this is systematically done the 
stations will ultimately suffei', and that the individual extension 
worker will be magnified in importance to the detriment and crip¬ 
pling of the institution which has given him his strength and appeal. 
The statement was made that the agricultural colleges are now in the 
greatest danger they have ever been by reason of the large amounts 
of money being appropriated for this popular line of work; they 
must watch to see that the research activity is continued and that 
the money for it is provided. 

The matter of publications again came forward for consideration. 
The report of the standing committee on extension organization and 
policy dealt with extension publications and their distribution, shoAV- 
ing that already the subject is being considered in this newer division 
of the Avork. The diA^ersity of these publications and the lack of 
system or of definite policy in some instances makes the subject one 
AA-ell Avorthy of study. 

The form of publication of station Avork was one of the main topics 
oh the program of the station section, and occupied an entire after¬ 
noon’s session. The consideration embraced the annual report, the 
station bulletin, and the piiblication of technical investigations in the 
Journal of Agricultural Eesearch and elsewhere outside the regular 
station seiies. Further reference to this discussion is contemplated 
in a later issue of the Eecord. 

, A subject Avhich affects a Amry large proportion of the stations was 
brought forAvard in the report of the committee on station organi¬ 
zation and policy. This report dealt with the relation which the 
experiment stations should sustain to various lines of conti-ol work. 
It showed that while fundamentally the stations are for ac.(iuiring 
infoi'ination and extending the boundaries of knoAvledge, they have 
gradually become involved in a great variety of control and regu¬ 
latory work, until the modern station has become a complex and 
somewhat heterogeneous organization. The advantages and disad¬ 
vantages of this kind of work wore reviewed, and its special appro¬ 
priateness to the stations and the necessity for them to continue to 
exercise such governmental functions was brought into discussion. 

The report of the committee was in a large sense preliminary. 
The subject is one which deserves discussion and the main purpose 
of the committee was in opening up the <iuestion. At its suggestion 
the station section Avill place the subject on its program for the next 
OlOO”—No. 4—15-^2 
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meeting, in order to afford opportunity for wider consideration and 
the presentation of views. Ultimately it is expected the topic will be 
made one for a future report of the'committee on station organissatioii 
and policy. 

The subject of experiment stations for engineering for mechanic 
arts came in for an unusual amount of consideration at the Berkeley 
meetings. The Land Grant College Engineering Association, which 
met in connection with the convention, held a symposium on engineer¬ 
ing experiment stations, devoting two sessions to that subject. In 
his presidential address. President Bryan advocated the making of 
provision for such a system of stations, to round out the proper 
development of the educational movement started in the land-grant 
act of 1802 . 

In connection with a paper on the place of mechanic arts and 
engineering in the land-gTant colleges, President E. A. Pearson ex¬ 
pressed the need for investigation in the field of engineering, citing 
numerous examples of the problems awaiting such study and sojiie 
results which have already accrued. He urged the desirability of 
establishing experiment stations for engineering, to do for that 
subject what the present existing system of stations has done for 
agriculture. 

At one of the general sessions of the association, Hon. F. G. 
Newlands, Senator from IsTevada, gave an address on the subject of 
federal aid to engineering experiment stations. In' this he urged 
that the mechanic arts are not of less importance than agriculture, 
and present the same need for research activities. He favored the 
provision of appropriations for the purpose by the Federal Govern¬ 
ment, and advised that effort be directed to creating an intelligent 
sentiment and understanding in that direction. 

On this point the association reaffirmed its beli.ef in the desirability 
of engineering experiment stations and of securing api)r()p!‘iations 
therefor; and it instructed the executive committee to proceed in that 
direction whenever conditions were deemed advisable. 


It will be apparent that the twenty-ninth convention of tlie asso¬ 
ciation lacked nothing in variety of the topics discussed or in time¬ 
liness and importance. To the people of the East the meeting was 
w^ell wmrth the trip across the continent; and to those of the West 
it was an opportunity which has come to them but rarely of meet¬ 
ing with their colleagues on their own ground. The interchange of 
benefit was undoubtedly mutual. 

The trip gave those from the East a clearer insight into the con*- 
ditions surrounding their agiicultural colleagues of the West, the 
great' size of the States they are attempting to serve, the diversity 
j;Condit and the consequent diversity of the problems of teach- 
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ing and of investigation. It also bronglit a realization of tlie rapid 
development of tlie institutions of the West^ which is diflicnlt to gain 
exce.pt by observation and contact. 

A most remarkable change has taken place since the fomier Cali- 
foriiia meeting. In equipment, support, personnel, and grade of 
work the institutions of the West have made great strides. Their 
success and the appreciation which has .marked their growth is not 
only gratifying to the whole country but it is stimulating and inspir¬ 
ing, for it gives new evidence of the position agricultural work has 
attained and the nation-wide character of its forward movement. 



RECliNT WORK IN AGRICULTURAL SCIENCE. 


AGaiCTTLTTTEAL CHEMISTEY—AGROTECHNY. 

Handbook of biochemical methods, edited by E, Abderiialden (Ilandhuch 
dor Biochonmehen Arhclistricthoilen, Berlin: XJrhan cG Bclmarsen'bcrg, Bdln, 
voL 8, pp, X/iI-h6‘S//., pi, 1, figs, 298),■--The eighth volume of this work (E. S. II., 
J->0, p. 201) deals with the following topics: Microscopical methods for deter¬ 
mining molecular weights; measurement of oxidation and fermentation rapidity 
ill cells, and some remarks on the technique of cell physiological investigations; 
methods of examining stomach contents; refractrometric methods for biological 
investigations; methods of accelerating seed germination, the growth of seed¬ 
lings, and forcing; analysis of plant material (drying and total solid determi¬ 
nation, pressing and extracting, and the treatment of the extracts); a supplement 
to previous chapters on sterilizing the higher living plants (E. g, B., 20, p. 40S); 
the most important methods for preparing cell granulations in fixed objects; 
methods for studsdng the physiology of plant growth; quantitative methods 
for determining small amounts of tannin in plant juices; preparation of 
physiologically active amlns by decarboxylation of amino acids; the analysis of 
the rarer elements; determining of ester-(i. e., fat)cleaving action of blood and 
other body fluids with the drop method; the raising of germ-free mammals; 
supplements to previous chapters on general chemical laboratory tecJiniqiie 
(E. g. E., 23, p. 410) ; a description of «a scale which registers automatically 
weight decrease and weight increase; microscopic air analysis and its uses; 
microrespirometry; functional investigations on the lungs of man with gas 
analytical methods; the interferometric method for studying the defensive fer¬ 
ments; and mathematical methods in the biological sciences. 

On the proteid substances of barley, in the grain itself and during the 
brewing processes, H. Schoternino (Cofiipt, Rend, IaiI), 11 {1914)^ 

No. 2f pp. pi. 1, flg^s, 6 ).—review of the work noted (E. E„ 32, 'p, 

2S), with a description of the material'and methods used in the investigation. 
Contribution to our knowledge of the carbohydrates of vegetables.— 

The carbohydrates of ^avoy' cabbage, E. Busonr (Jour. Lmdm,, 62 (1914)^ 
No. 2, pp, 111-120).^-Oontinxdng the work previously noted (E. S. XL, 31, !>. 
11) the author reports that he was able to obtain in crystalline form from 15 
,of Savoy cabbage 15 to 16 gm. of mannit and 3.1 gm. of grape sugar. The 
amounts X)resent in this vegetable are probably greater, 

The influence of temperature and time upon the direct reducing sugar of 
raw potatoes and potato juice, A, Baxidhexel (Ztschr. Binrikmndus., 87 (J914)* 
Nos, 16, pp, 226,226; 17, pp. 238, 239; abs, in Ztschr. Angew Vhem., 27 {1914), 
No, 59, Meferatenteil, p. 467 ),—In this investigation the influence exerted by 
the respiratory process upon the sugars present in potatoes was excluiled by 
coinmiiiuting the potatoes by grating and pressing out the juice in filler bags. 
The sugar was estimated in the juice by Bertrand’s method. 

Ill the experiments made for the puriH>se of finding the most appropriate 
methods for obtaining potato juice, it was found that the potatoes which wofo, 
310 




AGEICTJLTOBAL OHEMISTEY—^AGKOTECHNY* 


311 


taken from storage wliere temperatures varying from 12 to 15® C. prevailed 
contained 29 per cent of glueose. By storing these potatoes for several days at 
5 to 6®, one set of experiments showed an increase In glucose of 0.0283 per cent 
and ill another of 0.0206 i)er cent per day of storage. The juices obtained 
from the potatoes were then kept at 3, 31, and 48® for various lengtij.s of time. 
A marked increase in gluecme was noted in all cases, the greatest iiroduetlon 
being at the higher temperatures. Glucose formation occurred most rapidly at 
the beginning of the storage imocess. The diastatic x>ower of the Juices was 
low, but greatest in the freshly obtained juices. 

The bacteriological and chemical evidence of the occurrence of a hexose 
sugar in normal milk, H. M. Tonus (Jour. Infect. Diseases, 15 (WlJf), No. 2, 
pp. 857-356). —Bacteriological and chemical evidence is presented which is said 
to indicate that milk normally contains a suhstauee which reacts like dextrose. 

Gossypol: A toxic substance in cotton seed.—A preliminary note, W. A- 
WiTHEHS and F. E. Cabeutii (8cncjico, n. scr., Jfl No. 1052, p. 32//).~ 

“We have separated fr n cotton-seed kernels a siibsiaiice which appears to be 
identical with the subfr ,ce which Marchlewski [hi B. 11., 11, p. TdO] separated 
from crude cotton-seed , and called gossypol. We have administered in various 
ways to ral)bits gossypol as ijrepared by us and have found it toxic in every 
case* We have found, as did Marchlewski, that gossypol is quickly oxidized in 
an alcoholic solution of Bodiiim hydroxid. 

“In a previous paper from this station [E. S. II., 2S, p. 270'j it was stated 
that ‘(alcoholic) alkaline treatment, very greatly climiiuwlies, if it does not en¬ 
tirely remove, the toxic prtiperlies of iiie (cotton-seed) meal/ and it was sug¬ 
gested that the beneficial effect * luay be due to hydrolysis or to the fornmtlou of 
a sodium salt or to some other change not yet determined defln!t:ely/ We now 
offer as an explanation that gossypol is a toxic substance and that its oxidation 
by an alcoholic alkali renders it hontoxic and thus diminishes, if it does not 
entirely remove, the toxic i)roperties of cotton-seed meal.” 

About the chemical nature of catalase, T. Waentmi and W. Gieriscui' 
(Fennentfarscli., 1 (1915)^ No. 2, pp. 165-195 ).—Catalase of liver (present to 
the extent of 0.3 per cent) is a water-soluble coagulable protein substance whicli 
was precipitated in. the cold by mineral acids, especially nitric acid, but not by 
acetic field. Heutlng caused an inactivation and the coagulum obtained showed 
iimcin-Iike eluiracteristies. It was preeiiutated by the so-called alkalouhil re- 
fig(*nts find brojiiin wfiter in an acetic acid solution. The well-known protein reac- 
ti(»us "were p<3S5ilve siiul the biuret test Wfis obisUueil as a, bliuhviolet colorsdUan 
The protein substaxiee probfd'dy contains a sugar which esui be hhujl.ijletl by the 
MohHih test but not a,iter hydrolysis by Fehling’s solutiori. The (|imntity of 
niinenil substances present in fi cfitulfise pr<^parfition can be consahinibiy re¬ 
duced without alTeeilng the actlvhy of the eatahnse, filthough it; was fouiul i,hat 
iron and phosphoric ficid were not removed by dialysis and ^vere fulsorlied by 
the fictlve substance. It is doubtful whether these two consliimmis, especially 
iron, fU'e an Integral part <,>f Cfitalaso. Purin bases could not be noted In the 
l}reparations. 

Digestion tests on catalase solutions with proteolytic and peptolytie 
ferments, K. Winkuee {Fermentforsoti., 1 (1915), No. 2, pp. 105-1S0).—The 
ferment erepsin which is present In the intestine of vertebrate sinliwals destroys 
catalase. This fact is said to justify the conclusion that catalase is a chemical 
substance protein-like in nature. Some data on ferments -present in inverte¬ 
brates (crabs, snails, etc.) are also, included. 

On vicine, P, A. Levenis (Jour. Biot Ohem., 18' (1914)f No. 2, pp. Si)5-Blt).— 
“ Vicine was discovered by llitthausen (E. B. li., 29, p. 501), who found that; 
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tlie substance could be hydrolyzed into a hexose and Into a basic substance 
which was named by him di-ylcine. The exact nature of the base and the con¬ 
figuration of the sugar were not recognized by the diseovercu’ of the substaii<^*(\ 
Seliiilze and Trier/ on the basis of theoretical conslderatious, wm-e the first to 
give expression to the assumption that vieiue had the structure of a, pyrimidin 
gliieosldf’ 

This article gives the results of investigations dealing with some of the prin¬ 
cipal points in the structure of the niicleo side of the siil)stances. *‘Th(i n>sulls 
point to the.conclusion that vicine is composed of 4-(bdioxy-2-5”(liainino-r>yrix:nulln 
combined in glycosidic union with d-glucose/ 

On a starch-forming enzyni from malt: Its action on hemlcellnloses and 
its commercial application to brewing, 0. B. Davis (Jour. Indus* and Un-gin. 
Cheni., 7 {1915), No. pp. 115-118, figs. 8).—A new enzym capable of hydro¬ 
lyzing the hemicelluloses of yeast and cereals was isolated from barley malt, 
Ilemicelhitase is x>recipitated by metals, metallic salts, alcohol, and tannin. 
Its enzymatic action is destroyed at an elevated temperature above its optijmim, 
C., at which Sts action is irrevocably changed. Its action is catsilytic and 
hydrolytic on heinieelliiloses, otherwise known as grannlose, starch cellulose, 
amylocellulose, amylopectin, pentosans, and hexosans, transforming them 
manently into gelatinized starch between the temperatures of 15° and 90° C., 
and transforming the jelly of hemicelluloses which react yellow to iodin to 
gelatinous insoluble starch, giving an intense blue reaction with iodin. , . . 
Hemicellutase is without action on nitrogenous compounds, such as ixroteids, 
albumin, peptone, etc.” 

The application of this finding to practical brewing conditions was pointed 
out. 

About the action of micro-organisms on betain, F. Ehrlich and P. Langk 
{Ztsciir, Ver. Deut. ZucJcerindus., No* 607, II {1914), pp. 158-171; al)s. in Ztsclir. 
Ange%o. Chem., 27 {1914), No. 21, Beferatentoil, p. lOS). —Betain is one of the 
nonsugar substances which is not removed during the separation and saturation 
of beet juices, and. is found in the strontium molasses slops in amounts up to 
15 per cent. 

It was found that betain is not affected by the ordinary distillery, beer, and 
wine yeasts, although it serves as a source of nitrogen for other micro-organ¬ 
isms. Ill the presence of sugar or ethyl alcohol it is fermerfixHl l>y surface film- 
forming mycoderma and by mold fungi. When betain is assimilated by iniero- 
organisms acid is usually formed. WiUia anomala, when grown in a betain 
solution, leads to the formation of glycollic acid. In a Bymblotic culture of yeast 
and mold fungi, trimethylamln is produced, and from the latter, ammonia, 
Neither substance, however, ■ can be detected because they are ciuiekly synthe¬ 
sized to proteins. It is only possible with a few molds, as, for example, PenN 
dUiiim glaueum and other related varieties,, to detect ammonia in appreciable 
amounts. 

A simplification of the determination of total nitrogen by colorimetry, 
A. Gijlice: {Jour. Biol. Chem., IS {1914), No. $, pp. 541-5i7, fig. l).—lt has been 
found possible to improve and abbreviate the Folin-Farmer colorimetric nitro¬ 
gen method by avoiding the aspiration of the products of oxidation. The method 
Is said to be rapid to conduct, reliable, and simple. 

The estimation of ammonia by the boric acid method, L. W. Winklicr 
(Ztschr. Angew. Chem., 27 {1914), No. 94, Aufsameil, pp. 6S0-6S2, ^fi-g. 1).— 
In order to study the conditions under which the method operates, tests were 


«'Hoppe-Seylcr’s Xtschr. Pliysiol. Cfiem., 70 (1910-11), No. 2-3, pp, 143-151. 
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made witla pure dried ammonium cMorld dissolved in water with the aid of a 
few drops of hydrochloric acid. 

Ill using the boric acid method in the Kjeldahl procedures it is advisable to 
use a large excCvSS of boric acid in the distillate collecting flash—i. e., 10 gm. 
of boric acid in 100 cc. of water for fx^om 200 to 300 cc. of distillate* If the 
distillate ainoimts to only 100 cc. or less, 5 gin. of boric acid should be used. 

The ammonia present is to bo titrated with the standard hydrochloric acid 
solution, and not, as inadvertently stated in a previous abstract (B. B. 11., 31, p. 
lOS), the excess of boric acid. For this purpose the author recommends the em¬ 
ployment of tenth-normal or fifth-normal hydrochloric acid solution, but dis¬ 
courages the use of sulphuric acid. If Congo red is used the solution to be 
titrated should be perfectly cool. 

Bemarks on ID. W, Winkler’s work on tke estimation of ammonia with, 
the boric acid method, B. Been Ann {Ztschr, Angcw, Chcm., 2Y {lOlIf), No. 102, 
AufmtztcU, p. —^The boric acid method is deemed rapid and convenient 
and yields very accurate results. 

The solubility of mineral phosphates in citric acid, G-. S. IIobeetson (down 
Chcm. Indus., SS (1014), No. 1, pp. 9-11 ; ahs. m Ztsahr. Angciv. Oheoi., 
27 {1914), 64-65, Refcratcnteil, p. 906). —Determining in the iisiuil mannei* 

citric acid soluble phosphoric acid in mineral i)hosi)hates destined for fertllis^ers 
is said to yield erroneous results. A single exlraction with citric ficid will not 
suffice and, repeated exti^action will dissolve almost all the jhiospliorus present in 
the fertilizer. The yields obtained with mineral pliusi)hat(‘s on experimental 
plats are said to be as good a.s those given with slag or with hone meal. 

A convenient method for sex^arating iron and aluminum, II. Boeck {ChenK 
Ztg., S8 (1914), No. 1, p. 7, pj. 1; ahs. m Ztschr. Angcw. Chcm., 27 (1914). No. 
29, Rcferatenkdl, p. The method depends upon the volatilization of the 

iron from a mixture of iron and aluminum oxids by heating in hydrochloric 
acid through which a current of air Is being passed. It wiil yield constant 
results only when a quartz boat is used. 

Copper sulx>hate of commerce and methods for determining copper therein, 
F. Mach and P. Ledeble (Landtv. Vers. Skit, 84 (1914)9 No. 1-2, pp. 129-148). — 
The fact tliat a samide of copper sulphate has a satisfactory appearance is not 
suflieient evidence of its value for spraying purposes, d’he Windlscli method® 
for determining copper with sodium hypophosphite yielded low results, despite 
the fact that the filtrate from the reduccH.1 copper does nut give a rea.et:lo,n w,U:h 
either ammonia or potassium ferrocyanid. Better results were obtained when 
the copper reduced by sodium hypophosphite was collecixHl In an Allibn tube 
Instead of rousting the i)i‘e<*ipilato as suggested by Windisc,li, luii; this method, 
unless modified, is of value only wlien speedy results are desired. Kln^iuFs 
and Moser’s ^ methods w(;re trit,‘d a,nd also found uusatisfactory. 

The following method, which embodies some of the essi-Mitlals of the; lUiwul 
and Moser methods, is recommended: llissolve 10 gni. of tlui copper sifiphate 
in approximately 200 cc. of hot water, render slightly alloillne with amnioninm 
hydroxid, oxidize the ferrous iron with about 5 cc. of a 2 per cent liydrogen 
peroxicl solution (this is adeaimto for salts containing 2 per cent ferrous suT 
phate), keep the solution at the boiling point for two minutes, and filter ott 
the ferric hydrate. Wash the precipitate, dissolve in a little hot hydrochloric 
acid, reprecipitate the .Iron with ammonia, filter, and add the washings there¬ 
from to the original solution. Make the iron-free solution slightly add with 

«Ztsclir. Aaalyt. Chem., 52 (1913), No. 1, pp, 1-13. 

Chem. Soc. [London], SO (1000), II, pp* 1401-1405. 

«Chem, Ztg„ 36 (1912), No. 117, pp. 1126, 1127. 
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hydrochloric acid and fill to the 1,000 cc, marh. To 25 ce. of the same (repre- 
sentini? 0.25 grii. of copper sulphate) add from 10 to 20 ce. of hydrochloric? acid 
(specific gravity 1.125), heat to the boiling i)oint for oxie niinnte, and sto’ppor 
with a rubber which contains two glass tubes whicli reach half way to the 
bottom of the flask. Connect one of the tubes with a, carbon diox id generator 
and allow a strong stream of gas to pass through the flask. Cool, ra;p!dly 
rotating the flask, and add 5 cc. of a 10 per cent potassium sulphoeyanld solm 
tion and two drops of a decinormal iron chlorid solution. Pass a stream o1! 
carbon dioxld through a tube inseited in the mixture, and titrate with a dech 
normal titanium trichlorid solution until a milky white color is obtained. 

Methods of estimation of carbohydrates.—The cupric reducing power 
of the pentoses—^xylose and arabinose, A. J. Daish (Jour. Agr. BcL lEngkmd}^ 
6 (1914)y No. 3, pp. 255-^26% figs. 2). —^Tables are given to show that the reduc¬ 
ing power of arabinose and xylose are almost identical. For practical purposes, 
when working with the unknown pentoses in plant extracts, it is considered 
probable that no large error will be incurred by taking as the divisor the aver¬ 
age value for arabinose and xylose corresponding with the weight of cuprous 
oxid dealt with. The reducing powers of these two pentoses differ only very 
slightly from that of dextrose, the divisors for these three sugars for 100 mg. 
of sugar being, respectively, 2.536, 2.49, and 2.538. See also a previous note 
(E. S. B., 32, p, 807). 

Estimation of cellulose in flours with a special regard to their degree of 
grading, L. Lixdet (Ann. FaUif,^ 7 (1914)> No. CO, pp. 139-171 ).—^The method 
for determining cellulose in noting the extent to which the flour under examina¬ 
tion had been bolted is as follows: 

Ten gm. of flour from which the fat has been removed by either benzin or 
ether is treated in a beaker glass with 400 cc. of hydrochloric acid (specific 
gravity 1.025), boiled for oue-half hour, and to the mixture Is added 50 ce. of 
a 10 per cent solution of aluminum sulphate. The aluminum sulphate is then 
converted into an hydroxid with ammonia, the precipitated aluminum hydroxid 
which engulfs the cellulose particles collected on a filter, washed, and trans¬ 
ferred from the filter to a flask or conical vessel, sodium carbonate solution 
(10 gm. per 100 cc, liquid) added gradually, and the mixture heated to 100® 
C. for one hour,, The i>x'ecipitate is then acidified with hydrochloric acid, made 
alkaline with ammonia, collected!' on a tared filer, and washed with dilute 
hydrochloric acid. After di-ying and weighing, the x)recipitate of aluminum 
cellulose is incinerated and weighed again. The quantity of ash found Is de¬ 
ducted from the original weight and calculated as cellulose to 100 gm. of flour. 

Dr. Herramhof's fat tester.—apparatus for determining fat in cheese, 
dry milk, cream, etc., in practice, HEaEAMUor (Uolh. Mg, iEiUeshewi]y 28 
(1914)t No, 36, pp. 377-679, fig, 1), — ^The apparatus employed consists of two 
parts, a flaslc which receives the cheese to be tested and the butyrometor |)ropcr, 
The outer wall of the mouth of the flask and the inner wall of the butyrometer 
are so ground as to form a sealed Joint The butyrometer is graduated to 0.5 
percent 

In the test 2.5 gm, of cheese is weighed into the flask and 6 cc. of sulphuric 
acid (specific gravity 1.5) is added. The flask and contents are heated on an 
asbestos plate until the cheese is completely dissolved, and 16.5 cc, of sulphuric 
acid (specific gravity 1.5) and 1 cc. of amyl alcohol are added. The buty- 
I'ometer attachment is then placed on the flask and the apparatus kept for 
about one-half minute* on the hot plate. After going through the other details 
of the procedure, the butyrometer attachment with its contents is stoppered 
with a rubber, whirled in a centrifuge for three minutes, and placed in a 
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water batli at C7° O, The height of the fat coliinin is then read. The total 
solids' of the cheese may he estimated by drying the cheese in the flask previous 
to adding the sulphuric acid. 

The methods of deteniiiuing fat in dry milk, cream, and milk are also 
described. 

Concerning the measurement of diastase activity in plant extracts, C. O. 
Appueman {AM, in- ^ciencet n. ser., 4I {19.15), No, IO48, pp. 175, i7d),—“ Several 
methods luive been ])roposed for the measurement of the velocity of diastase 
activity in plant extracts. Tlie procedure adopted by several investigators is 
based upon the determination of the amount of reducing sugar, usually calcu¬ 
lated as maltose, iiroduced by the action of a definite amount of extract upon 
an excess of soluble starch for a definite length of time at constant tempera¬ 
ture. The Ivjeldahl Maw of .proportionality* is sometimes observed and some¬ 
times ignored.” 

The general inapplicability of the method for plant extracts is very strik¬ 
ingly *shown In the following, which refers to the diastase activity in glycerin 
extracts from cold-storage potatoes: The number of milligrams of sugar at 
40° G. per hour per 100 gm. of potato pulp, calculated as maltose, was 17 mg. of 
total reducing sugar on IMarch 28, and the total sugar was 8.C. On December 
20 the former was 24.6 and the latter 8.7. On January 13 the amounts were 81.0 
and 3.7, respectively. 

Calculated on the basis of increase in total reducing sugars or maltose in 
the extract after incubation with soluble starch, the tubers would show a very 
marked increase in diastase with storage, hut when calculated on basis of in¬ 
crease in total sugar, the diastase activity remains imacticaliy constant. The 
amount of sucrose in the tubers increases with cold storage. It is extra<d:(}d 
with the diastase and Is inverted at the incubation tempeiaitnro, according to 
the law of the mass action. Since nonreducing, hydrolyy.able sngarKS are |,)resent 
in many idant tissues and are subjkKjt to wide variation In the same tisstie, 
the above-described method in unmodified foinn is not reliable.” See also a 
previous note (E. S. E., 82, p. 129). 

Estimates of cholesterol in serum by gravimetric and colorimetric meth¬ 
ods, F. G, ’Weston (Jour. Med, Besearch, B9 (1914), No, S, pp, 457-^484 )*— ^Thls 
is a continuation of work i>reviously published ® and consists of a comparative 
study of tile gravimetric digitonin method with the author’s colorimetric 
method. Tor the exj>erimeats pure cholesterol prepared from gall stones, 
human brains, and blood serum was used. Determinations wtU'C made of (1) 
pure cholesterol, (2) impure cholesterol extracted from serum, and (3) impure 
cholesterol (extracted from serum plus a known quantity of )i)ure cholesterol. 

Known quantities of pure cholesterol subjected to the same process as that 
cjmployed in the extracti<m of cholesterol from sewnm yielded 99.4.4 per cent 
according to the colorimetric estimates and 108.50 i>er cent by weiglit. Benini 
to which 1 mg. of pure cholesterol had been added to ea<*h cubic centimeter 
yielded an excess of 1 ing. per cubic centimeter according to the colorimetric 
method and an excess of 1.3835 mg. by weight In the 17 experiments in which 
a known quantity of cholesterol was estimated by both methods the results 
obtained by colorimetric 'estimation were uniformly more accurate than the 
results obtained by weight.” 

The use of the interferometer in agricultural investigations, H. Kafpew 
{Landw, Vers, Btat,, SS {1914), No, pp, 8B5---595; abs, in Msehr,^ Angew, 
Chem., 27 {1914), No. S7, ReferatenteU, p, 2118).—This apparatus is employed 
for determining the refraction of fluids. It is said to be a’ decided improve- 

« Jour. Med, Eescarch, 20 (1012), No. 3, pp, 531-546. 
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ment over tlie immersion refractometer, ina.smncli as it will give more depoiicl- 
able results for very dilute solutions. From some of the results obtsilneil witli 
the apparatus it seems clear that it can be employed for the examination of 
milk, water-soluble constituents of soils, dissolved substances in river Wiiter, etc. 

The burning- quality of cigar wrapper, III, S. Tijmstha {But DclL Proef- 
stat MMan, Nth S (iOU), pp. SO, figs, iS).—The burning quality of the wrai)p<u- 
is defined as the ease with which the burning of the wnpqjer keeps pace with 
the burning of the filler without lagging behind the latter, dfiie glowing test 
is not believed to be a theoretical or practical test for (letermining the burning 
quality of a tobacco. Burning quality and glowing quality are to a certain 
extent opposing properties. The extinction capacity of the tobacco leaf could 
be determined or in its stead the thickness of the leaf. The denser the leaf the 
greater will be Its glowing property and the less its burning power. 

In determining the burning power of the tobacco, 4 trapezium-shaped pieces 
cut out of the tobacco leaf are rolled loosely on bamboo twigs, with the upper 
side of the leaf facing outwards. The small “ cigars ” thus prepared,^ contain¬ 
ing the bamboo, are placed 1 cm. deep into small glass tubes 14 cm. high and 4 
mm. wide. The surface of the cigar ’’ protruding from the glass tube should 
be just 12 sq. cm. The bamboo twig is then carefully removed from the tobacco, 
and the latter is dried over sulphuric acid (specific gravity 1.3) until a constant 
moisture content is obtained. The glass tube holding the cigar *’ is inserted 
into the hole of a small rubber stopper, which is then put into a glass tube, 
bent four times vertically, and connecting with a 6-liter aspirating bottle pro¬ 
vided with a 1-meter siphon tube. The cigar is lighted and the water is allowed 
to run from the aspirator flask at the rate of 500 cc. per minute. The number 
of seconds required to burn a cigar represents the burning quality of the to¬ 
bacco, the less time required for burning the tobacco the better being the quality 
of the tobacco. 

The methods for estimating burning quality of tobacco previously proposed 
by the author,® by Garner (B. S. B., 18, p. 36), and by other workers are dis¬ 
cussed at length. 

Studies on fruit juices, H. G. Gore (U, S. Dept, Agr, Bill. 241 (1915), pp. 
19). —^‘The studies described in this bulletin were made with a view of finding 
methods for the preparation of juices from such fruits as the strawberry, black¬ 
berry, pineapple, orange, and lemon. . . . The actual fruit used wherever prac¬ 
ticable was that produced under typical conditions in localities where it is 
grown extensively.” 

It was found that ordinary metlxods of sterilijzing fruit juices by heat could 
be applied successfully to only a limited number of the s'pc^.lal fruits as blade 
raspberry, blackberry, black currant, sour cherry, and peach. The strawbeny, 
red raspberry, red currant, pineapple, and citrus fruit juices, and apple cider 
were found to lose in flavor when sterilized by heat. Si>eoial tests were made 
with the latter named fruits for the puri>ose of devising methods of storing by 
refrigeration or sterilization with carbon dioxid. 

The general methods of preparing fruit juices are discussed as a preliminary 
to the discussion of the special methods. 

** Satisfactory yields of juice were easily obtained from all of the fruits 
studied. Lemon and orange juices were best expressed by cutting each fruit 
into several pieces and then pressing, a method which could be successfully used 


«Meded. Deli-Proefstat Medan, 5 (1910), No. 2, pp. 25-45, figs. 3; 6 (1911), No, 8, 
pp. 257-288, figs. 3. 
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in pressing pineapples, j[ilii.li»ot)i3gb tlie metliod of pressing tlie fruit witixont previ¬ 
ous cutting is probably g?irir|iDrior. It was fonncl advisable to pass all of tlie 
other kinds of frnit presscatd vritboiit beating tlirougli an* apple gratey to facilitate 
tlie outflow of tlie juice, 

‘^Heating biTore pressin tlie case of black raspberry, blackberry, red cur¬ 
rant, black currant, ainl Umib-kleberry juices resulted in larger yields of Juice 
and tlie devclopnient of auo:r:fe- color and. a more distinctive flavor tban were ob¬ 
tained from cold pressing'.. Strawberries, red raspberries, cherries, peaches, 
pineapples, lemons, and onnuDbges were cold pressed. 

“ Heating the jihces ,siiCfidijfently to sterilixo them did not affect Injuriously the 
color of any of the fruif Jjiiices, though pineapple, lemon, and orange juices 
usually darkened soinewhidt: If heated in the presence of dissolved oxygen or if 
exposed to atmospheric during the heat treatment. 

“ The distinctive flavor Qf!’ the fresh fruit was greatly injured and the familiar 
cooked-strawberry taste sipfAkired when strawberry juice was sterillzcMil by heat. 
The fresh fruit flavor of aiTliige juice was also distinctly InJureLl when the juice 
was heated. Although nil lost in the quality of freshness, heiLting did not 
seriously affect the flavor o%U other fruit juices, except in cases where the iieat 
employed was excessive. 

*‘The extent to which CQtlor and flavor were retained on keepliig the juice 
after sterilization varied [^p’eatly in the juices from the varioius fruits. In 
strawberry juice the brlllliiiftt red color of the freshly sterilized juices in all 
cases faded greatly itnd f^xrfelxer flavor losses occurred. Sterllizatlo'ii and sulise- 
qiient keeping in carbon dloP^^ld were not efff^ctive in securing color rotentiou. 

*‘Becl cuiTant Juice'gradually lost in distinctive color ami flavor on 
being kept at room teri'ificjtfature after sterilization, and kijeiilng In carbon 
dioxid was not effective l:ib securing either color or flavor retcnitiou. Cold 
storage at from 32 to 35® f.^was found to bo a very satisfactory means of con¬ 
trolling color and flavor <li|H?iriges. 

^‘The distinctive colors; iWd flavors of black currant, blxiekberry, and black 
raspberry juices were sibbl-^iLctorily retained during prolonged periods at com¬ 
mon storage. The flax^oa' C blackberries was, however, distinctly less well 
retained than that of cxiirrants or black raspberries, thougli it did not 

undergo a perceptible changs^i'a during a storage period of six incmthis, 

the case of red rnisi'pIlKierries the distinctive color and flavor were poorly 
retained, even on keepiug tUlie juice in carbon dioxid in cold stowige at from 
32 to anh 

“■Wlum sterilized and s^nlii^yiKiuenily kept in carbon dioxid the distinctive color 
of plnejipple juU^e remalndl pnicUeally unchanged. tVben expos^^sil to atrnos- 
plicric oxygen at Juice juirfitiices during and after sterilization narrked darken¬ 
ing occurred. Change i!:i ^ohor was also fouiul to be greatly, tbouglii not wliolly, 
retarded by keeping the jirioce in cold storage at from 32 to 35"^. Ou keeping 
the Juice at ordinary tcndiWitiires the distiXKdlvo plneaiiple flavor gradually 
lessened, though the Jiitoeik remained recognizable as phieaixplc;. By keeping 
in cold storage at froiii tC()D35® B\ Ihivor change w'as almost wholly I'xrevented, 

"‘The distinctive colorla ptjul flavors of peach and cherry julcca were quite 
well retained'while kept at :ri:!0om, temperatures. Huckleberry juice, hot pi^essed, 
lost in flavor on keeping. 

"‘Lemon juice darkenGd Ila color if sterilized and kept in the presences of 
atmospheric oxygen, tliouiUH] the color was satisfactorily retained when the 
juice was sterilized and in carbon dioxid or in vacuum. In all cases an 
off-flavor, designated as » “bottled lime-juice' flavor, appeared In the lemon 
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juice after it liad been kept for a time after sterilization, even tboiigb. in cold 
storage at from 32 to SS"*. 

Orange juice also underwent a marked darkening in color wlien kept at 
room temperatures after being sterilized. Tbe color was fairly well retained 
wiieii atmospheric oxygen was excluded by sterilizing tlie juice and subse¬ 
quently keeping it in vacuum or in carbon dioxid, and tbe clumge in color 
was well controlled by keeping the juice at low temperatures. The flavor of 
sterilized orange juice, already slightly injured by the heating necessary for 
sterilization, under\vent further changes when kept at room tcin}>eratures. It 
was found that by keeping the jnice in cold storage at from 32 to 35° the flavor 
was well retained for long periods. 

The distinctive colors and flavors of all fruit juices keiit in freezing storage 
at about —10° C. (14° E.) were found to remain practically unchanged during 
many months, except that a peculiar coagulation of much of the coloring 
matter appeared in the juice of the black raspberry. It was possible to con¬ 
centrate fruit juices to sirups by freezing out tbe water as ice and centrifii- 
galizing. Characteristic colors and flavors were well rcitained on concentrating. 

Infusorial earth greatly promotes the filtering of fruit juices, as it retards 
greatly the clogging of the filter.” 

■When, what, and how to can and preserve fruits and vegetables in the 
home, G. W. Caever {Alabama Tuskeaee Bta, Bui. 27 (1915), pp. S-8 ).— 
description of home canning methods. The material is arranged in seasonal 
form. A section on drying fruits and vegetables is included. 

METEOEOLOGY. 

The rainfall regime of the several States, B. 0. W^illis (Mq. Weather Eev., 
43 (1915), No. 4, pp. 176-178, fig. 1 ).—^In this article an attempt is made to 
group the States which have similar rainfall conditions on the basis of rainfall 
data used in the construction of equipluves presented in previous articles 
(E. 8. B,, 32, p. 119). The results are shown in the following map: 
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Tlie I'ainfall regions sJaown on tliis map are as follows: 


Bmmmry of the rainfall regimes of the several states. 
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The distribution of the rainfall in the ■western United States, B. C. Wallis 
( ilio. Weather Rev., {1915), No. 4, pp. 170-115, figs, This is a discussion 
siibiliu* to that of rainfall intensity of the eastern United States already noted 
(E. S. lln S3, p. 117). It contains twelve inontlily maps of eqiilpluves besides 
charts of rainfall intensity, for the region west of the lOSd meridian. These 
show “ a notable regularity almost thronghoiit the year, a very wet area gradu¬ 
ally fades off into a very dry district. The exceptional month is October, when 
the raininess is uniformly below the average, and the elevated lands are wetter 
than the lowlands. The second general feature is the absence of very marked 
raininess or dryness on the mountains at any time of the year. . This fact is 
well shown by the graphs for the mountain divisions. Oonseguently, in a 
broad way, the West contains three regions with three types of rainfall: 

(1) The far west, including the coast lands, with great rainfall Intensity 
throughout the period November to March—i, e., winter rains; (2) the moun¬ 
tains, never very wet, never very dry; (8) the eastern sloi>es, with great rain¬ 
fall intensity in the north, from April to June, and in the south from July to 
8ej;)tenil)er—i. e., summer rains.’^ 

A study of tlie ralnfjill charts for the western United States In conjunction 
with those of the eastern United States ** indicates that the rainfall of the 
United States m a whole is d(,te*mlned by (1) continental ‘u'llluenceB which 
are exerted, over a. broad triangle of country, witli the vertex to t:he south and 
with the edge of the Bocky Mountains as the eastern limb of the triangle; 

(2) oceiinie influences exerted upon the coastal lowlands, (a) on the west 
from the Pacific and (b) on the east from the Atlantic; (3) intermediate 
I'egions (a) the Bockies in the west and (b) the western Appalachians on 
the east; and (4) direct solar iufiuences which are manifest with some ele¬ 
ments of variety along the southern boundary as far west as Yuma., Ariz."’ 

The InBnence of a western yellow pine forest on the accnmnlation and 
melting of snow, A, J. Jaenioice and M. H, BhEiSTER (Mo, Weather Rev., 4$ 
(1915), No. S, pp. 115-126, pis. B ).—This article reports a study of the Intlueiuje 
of a virgin western yellow-pine forest on the ;.iccumulatlon and melting of 
snow. This study was made at the Port. Valley (Forest) Experiment Station, 
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Ariz., during tlie winters of 1010-11 and 1012-13 “upon two areas, alike In 
all respects, except tliat one was forested and tlie otlier naturally treelossf^ 

. Tlie results, reported in detail, Indicate iliat tliere wa,s no apivrecaiklo differ¬ 
ence in tlie total amount or density but great difference in distribution on the 
ground of snow In the forested and nonforested areas. The rate of melting 
in winter w^as greater in the forest than in the open. Melting in spring was 
most rapid and the ninmff greatest in the open. The snow disappeared more 
gradually and the absorption and retention of water by the soil was grea,ter 
in the forest than in the open. 

The authors conclude in general “that the value of forest cover in the con¬ 
servation of snow waters Is great, even when that forest cover is of such 
an open and broken character as the typical western yellow-pine forest on 
which observations were made in this study.” Commenting upon this study 
and the deductions drawn from it, officials of the Weather Bureau question 
whether certain of the conclusions drawn, especially those relating to the causes 
of difference in conservation of snow in the forested and open areas, are suf¬ 
ficiently supported hy the data piresented. 

Atmospheric influence on evaporation and its direct measurement, B. B. 
Livingston (Ifo. Weather 43 (IPfd), No. 3, pp. J.26-t3i, figs. 2 ).—This 
article deals briefly with some general principles of atmometry and discusses 
the relative merits of different of atmometers, especially the porous clay- 
cup atmometer. It is stated that the latter “ possesses all the advantages over 
the free water surface that are possessed by the Piche, Piclie-Cantonl, and 
Bellani instruments. Its main advantage over these Instruments lies in this, 
that its surface projects up into the air and is exposed equally to wind action 
in all directions. Its surface is somewhat similar to that of plants, which is 
also the surface of a water-imbibed solid, and its exposure to the surrounding 
aerial conditions is similar to the mean exioosure of the surfaces of the foliage 
of an entire plant. For this reason it has proved especially valuable in studies 
bearing upon water loss from plants. The rigidity of the cups also makes them 
more satisfactory than the somewhat flexible paper disks.” 

A bibliography of literature relating to the subject is appended. 

Monthly weather periodicity, V. Koppen (Jio. ITcaflio* Uev., 7/3 (1913), No. 4j 
pp. 179-181 ).—^^This article adduces evidence to show that there is no \veathcr 
periodicity due to the influence of the moon. 

Influence of the moon on weather (il/o. Weather Rev., 4S (1913), No. 4, 
p. 1S2 ).—A brief reference is here made to a memoir by G. Wagner which con¬ 
tains a critical summary of modern scientific investIgatlons on the possi])le hniar 
influences on terrestrial weather. This refutes the popular belief tluit this iirtlu- 
enee is sufficiently strong to permit of its direct unaided observation, and tliat 
one can even deduce weather forecasts from it. 

Monthly Weather Beview (Jio. Weather Rev.^ 43 (1915), Nos. S, pp. 99-157. 
pis. 11, figs. 6; 4^ PP- 159-209, pis. 8, figs. 27 ).—In addition to weather fore¬ 
casts, river and flood observations, and seismological reports for March and 
April, 1915; lists of additions to the Weather Bureau Libraxw and of recent 
papei’s on meteorology and seismology; notes on the weather of the months; a 
condensed climatological summary; and the usual climatological tables and 
charts, these numbers contain the following articles: 

No. 3.—^The Total Kadiation Ileceived on a Horizontal Surface from the Sun 
and Sky at Washington, D. G, (illus.), by H. II. Kimball; Solar Itndiation In¬ 
tensities during January, February, and March, 1915, and the Total Solar and 
Sky Radiation during March at Washington, I). 0., hy H. II Kimball; Therrao- 
; Isqpleths for Washington, I>. C. (illus.), by 0. Abbe, jr.; The Influence of a 
;':;We^em Yellow Pine Forest on the Accumulation and Melting of Snow (illus.), 
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by A, J. Jaenicke and M. H. Foerster (see p. 319); Atmospheric Influence on 
Evaporation and Its Direct Measurement (fllus.). by B. B. Livingston (see 
p. 320) ; Tlie Introduction of Meteorology into tlie Courses of Instruction in 
Matliematics and Physics, by 0. Abbe; Lightning and Protection from It, by X 
Larmor; Lightning Injury to Cotton and Potato Plants, by L. It. Jones and W. 
W. Gilbert; Weather and Health; and Huntington on the Climatic I'actor, by 
W. J. Humphreys. 

No. 4.—Solar and Sky Radiation Measured at Washington, D. C., during 
April, 1915, by H. H. Kimball; The Origin of the Wind (illus.), by J. W. Sand- 
Strom; Some Recent Researches on the Motion of Fluids (Ulus.), by H. Bate¬ 
man; The Distribution of the Rainfall in the Western United States (illus,), 
byB. 0. Wallis (see p. 319) ; The Rainfall Regime of the Several States (Ulus.), 
by B. G. Wallis (see p. 31S) ; Meteorological Observations Near Sehieffixn, 
Liberia, 1913-1914, by P. C. Day; Monthly Weather Periodicity, by V. Koppen; 
Influence of the Moon on Weather; and Beaufort Wind Scale and New Rus¬ 
sian Equivalents, by B. Galitxin. 

Climatological data for the Hnited States hy sections (H. S. Dept. Agr., 
Weather Bur. Climat. Data, 1 {lOUD, No. 13, pp. 386, pU. 2, figs. 7/1).—This 
number contains brief summaries and detailed tabular statements of climato¬ 
logical data for each State for the year 1914. 

Climatological data for the United States hy sections (17. iS. Dept. Agr., 
Weather Bur. Olimut. Data, 2 {1915), Nos. 3, pp. 23//, pU. 2, figs. 7; //, pp. 226, 
pis. 2, figs. 12). —These numbers contain brief summariow and detailed hthular 
statements of climatological data for each State for March and April, 1915, 
respectively. 

Meteorological observations at the Massachusetts Agricultural Experi¬ 
ment Station, J. E. Ostrandkr, R. E. McLain, and I). Pottkr (MassachusetlH 
Bta. Met. Buis. 317, 318 (1915), pp. 4 each). —Summaries of observations nt 
Amherst, lilass., on pressure, temperature, humidity, precipitation, wind, suti- 
shiiie, cloudiness, find casual phenomena during Iilay and June, 1915, are pre¬ 
sented. The data are briefly discussed in general notes o " the weather of each 
month. 

SOILS—FEETILIZEES. 

[Soil analyses], A. N. Hijmk (Bouth Dakota Bta. Rpt. 1913, pp. 19--24)>— 
Incomplete clieiuical analyses of the brown sandy loam soil used in fertility 
experiments previously noled (E. S. It, 29, i>. 728) indicate that the average 
nitrogen eoxitent of tlie surfacx'i soil to a. d(fltth of (»E- in. over an acre wcjighing 
a!)out 2,(K)0,(K)0 U)S. is 9,325 lbs. The acid-soluld(> .rihosphorus in the same 
amount of soil averages i;i51 lbs., and the incomplete analyses for potassium 
indicate a content of 23,720 11,)S, fllie results as a whoks are taken to indicate 
that ])hosi)horus is ihe limiting element in this soil. 

Gola’s osmotic theory of edapMsni, F. CAVicins (tlour. Beologg, 2 (191//), No. 
4 ,4>p. 209-231 ).—It Is the object of this article to summarise a series of con¬ 
tributions to edaphology by G. Gobi. 

't'onoldal phenomena, with sfiocial reference to soil colloids, are first briefly 
consiteed as forming an essential part of the basis of GohUs theory. Gobi's 
main th5^is is “that the relations between plants and the soil are chiefly 
determined by the concentration of the soli solution and the limits between which 
this may vary, and he lays special stress inxon the contrasting characters of the 
colloidal and erystalloldal constituents of the soil. ... 

“ Soils may be divided into two main groups—(X) soils in which the soil solution 
is rich in mineral substances and its concentration Is relatively high, though 
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liable to vary wltliiii soBiewiiat limits, and (2) soils in wliicli the soil 
solntion is poor in mineral substances and shows a relatively low and nsnally 
also a relatively constant concentration. The roots or other absorbing: organs 
in contact with a soil solution of the Erst tyi)e are subject to high osmotic pressure, 
which is moreover very variable, so that the plant must use such means t>C 
regnlatlon as it possesses in order to guard against the differences in tonicity 
of the solution around its absorbing surface. In i)lants growing in a soil 
solution of the second type the osmotic pressure around the absorbing surface 
is very low, and its relative constancy enables the plant to dispense with the 
regulatory mechanisms necessary for those growing in a more concentrated 
solution.” 

A list of Gola’s papers bearing on the subject is appended. 

The nature and methods of extraction of the soil solution, W. Stilus and 
L J0BGENSEN (Jour. Ecology, 2 (191/f), No. PP- ^S-250 ).—Eesultg obtained 
by different experimenters using different methods in investigating the actual 
nutrient medium of plants by isolating and analyzing the soil solution are 
briefly reviewed. 

It is thought that the investigation of the composition of soil water marks 
a great advance in soil investigations. ** However, the complex character of 
the soil must not be forgotten, and it is especially necessary to remember that 
the presence of colloidal substances (hydrosols and hydrogels) will naturally 
alter the conditions of things.” 

It is also thought that in extracting the soil solution the relations between 
the crystalloids and colloids of the soil will suffer disturbance which will 
result in a corresponding difference between the actual soil solution and that 
obtained by extraction. It is concluded, therefore, that the advance along 
such lines ** must depend very largely on further investigations into soil 
physics.” 

A list of references to related literature is appended. 

The difficulty with which soils and finely pulverized substances generally 
are moistened, P, Ehhenbero and Iv. Scholtze (KolM4 Zt.^chr., 15 (1914), 
Nq. S, pp. 18S’-^192, fig. 1). —^The authors briefly review the work of otliers laair- 
ing on the subject, and report exiieriments with pulverized peat and lani]d>lack, 
from the results of which they conclude that the difficulty of moistening lamp¬ 
black, peat, and soil in the pulverized condition is due to the adsorption of air 
and not to waXy or resinous coverings on the particles. 

The ground water, E. Grohmann (Jour. Lan&w., &2 (t9t4)f No. pp. Ml^ 
12 S, figs. This article deals with'the relations between precipitation, water 
level In rivers, and ground-water level, with particular reference to the Elbe 
River district in tlie neighborhood of Dresden. 

The results of several years’ observations in this district show a ma,rked in¬ 
fluence of 'the precipitation on the ground-water level, whicli is, however, less 
marked with the heaviest and' the lightest rainfall in a given time than with 
the rainfall of medium intensity, and less the lower the atmospheric humidity. 

The low ground-water level and Elbe River level in the district during the 
past ten years, in spite of the heavy precipitations, is attributed to smaller 
water absorbing and retaining powers of the soil caused by the kind of cultiva¬ 
tion practiced. 

Water movement in peat, H. J. Franklin (Massachusetts Bta. But 160 
(1915), pp. llS-115). —Observations made, by means of test holes, on the move¬ 
ment of water in the peat soil of the cranberry bog at the substation at Ware- 
ham, Mass., indicated that if conditions in this bog are representative, the, 
horizontal movement of water through the peat of cranberry bogs is very rapid. 
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Antagonism between anions as a£^ecting barley yields on a clay adobe 
soli, C. B. liipMAN and W. F. Gebicke (U, 8. Dept. Agr., Jour, Agr, Research, 
4 Wo. ij, pp. 20':/-‘2.JS, pi. 1). —Pot culture experiinenis witli baiiey on a 

day adobe soil .mixed with sodium chlorid, sodium sulphate, a,iul sodium car¬ 
bonate, singly and in different combinations, are reported, the results ol: which 
t%slal;)nsli for tiie first tiiiie, in the author’s opinion, the existence o.t aiita,goii!sm 
between ajiltais for barley in a clay adobe soil. Two crops w(U’e grown in siic- 
ia'j'Jsiou In the same pots, allowing the soil a rest i>eriod o.f throe months. 

Antagonism was shown betw^een sodium dilorid and sodium sulphate and be¬ 
tween sodium <.*hlorid and sodium carbonate in the second crop. None was shown 
in the ru\st crop. There wnis slight antagonism between sodium carbonate and 
sodium siili)hate in the first crop but it is considered questionable whether any 
existed at all in the second eroj-). 

In testing the toxicity of single suits, it was found that 0.1 per cent each of 
sodiimi chlorid and sodiiim sulphate stimulated barley in tlie first crop and was 
toxic in the second crop. Sodium carbonate did not manifest toxicity, but on 
the contrary showed stimulation even up to concentrations equal to 0.?> .per cent 
of the dry ■weight of the soil. 

In an experiment similar to these, in which sodium sulphate was used in con¬ 
stant toxic quantities of 0.4 per cent and calciijm sulphate in varying quantities, 
it was found tJiat the calcium suljdiate strongly antagoni/.ed the sodium sulphate 
in both the first and second crops. ‘‘At least so far as some seasons are <*on- 
cerned, small quantities of gypsum are as oliicient for the purpose as larger 
quantities, if not more so. . . . 

“ It -would appear from the above results that it would not be a difficult mat¬ 
ter to establish a mode of treatment which would involve the neutralization of 
the toxic effects of any one or even two of the alkali salts by aiiothei’ alkali 
salt. ... It is clear that in a heavy soil, at least hy additions of gy|)sum at 
the rate of about 2 tons to the acre or eommon salt in smaller quantity, we 
could change the soil from a very poor into a normally producing one, despite 
the fact that we have veiy considerably increased the total salt content thereof.” 

A list of references to literature bearing on the suhjecd is appended. 

Antagonism between anions as affecting soil bacteria,—III, nitrogen fix¬ 
ation, 0. B. Lipman and P. 8. Bitroesb (GentM. BaM. [cfc.], 2. Abl, 4S (1914), 
Nfk 'pp. 502--’509) further studies of the effects of alkali salts on 

biudxwia in soils (E. S. It., 32, p. 320), niti'ogen hxation InvealigatioBB were 
couducted from wlncli the following conclusions are drawn: 

“ Very slight, i>eiiiai)s questionnhle antagonism bei'wetm anions occurs for the 
nitrogen fixing flora, of , . . sandy soil when NihOCh and Nn.Cl arc^ mixed, 
whether one or the <itiier is used a.s a constant toxic factor. The same is true 
when NaCl and Naa^Ch are combined, I'jrovidcul the tirst-nanuMl salt is the con¬ 
stant toxic fa<.dor. It is not true when NaaSfh is used as tlie couslajit toxic 
factor. No antagonism obtains between NoaCOa and NaaSO-i no malf-er how the 
salts are combined and no matter which of them is used as the constant toxic 
factor. The concentrations at which nitrogen fixation ceases Jire lower when 
the salts are mixed than when they are used singly. 

“The nitrogen fixing flora differ totally in respect to antagonism between 
anions from the ammonifying and the nitrifying flora of the same soil The 
resistance of these nitrogen-fixing flora, however, to salt effects'!® far greater 
than that of the other flora named.” 

Belation of carbon bisulpMd to soil organisms and plant growth (Wimon-^ 
sin Sta. BuL 250 (1915), pp. 18, 19). —It was found in eximriinents by B. B. 
Fred that the effect of carbon bisulphid*on plant growth is not a constant factor, 
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but varies with the type of soil employed, n marked harmful effect being pro¬ 
duced with acid soils. The most consistent beneficial results were oh hi tiled 
with plants clemandlng a large amount of snlrhur. 

Mew experiments on alkali soil treatment, C. B. IjII’Man awl L. T. SiUim 
(Univ, iUL Pul)s, Agr, Bel, 1 (im), No, 9, pp, pis. /|,).-^ExiKn*imenis 

on the treatment of alkali soils are reported which were based on the principle 
of antagonism between ions and between anions discussetl in the two reports 
noted above, and on the behavior of soil colloids and chemical soil constituents 
in the presence of soluble salts. 

The soil used contained 0.64 per cent of water-soluble salts, 0.450 per cent 
being sodium chlorid, 0.008 per cent sodium sulphate, and O.OS3 x^er cent sodium 
carbonate. It had never been croxiped and had borne only a sparse vegetation 
of xilants resistant to alkali and drought. The different pots containing 6 kg. 
of the soil received the following treatments: 30.42, 41.76, and 11.02 grains of 
sulx.)huric acid, G2.08 grains of calcium sulphate, 6 grains of copper sulphate, 30 
grains of ferrous sulphate, 12 grains of sodium sulphate, and 300 grains of air- 
dry barnyard manure. Three days after treatment the pots were idanted to 
barley. 

It was found that the sulijhuric acid treatments were especially beneficial, 
particularly at the smallest appilication, to the growth of barley. The treat¬ 
ments with calcium and ferrous sulphates and barnyard manure were also 
instrumental in improving very materially the iiroducing power of the soil for 
barley. Copper and sodium sulpbates had no favorable effect on the yield of 
barley and aiipeared to render the soil a xioorer medium for its growth. With 
reference to the total yields of grain produced, the smallest of iho three sul¬ 
phuric acid applications gave by far the best results of all the treatments. Gyp¬ 
sum stood second in this respect, while the intermediate sulphuric acid treatment 
and the manure treatment gave about the ,same results. The root development 
was most constant and regular in the sulphuric acid pots. 

In explanation of the causes underlying; these results ‘hit may be said . • . 
that the HuSO* exerted its influence both in the direction of lUMitralizing the 
MaisCOa and that of improving the soil’s physical condition tliroiigli ils shrink¬ 
age of colloids. In smaller measure gypsum exerted similar efhxits and in addi¬ 
tion thereto exerted the characteristically sirong antagonistic effect to the 
sodium and acid ions which calcium is known to exert in the X)laiit world. The 
effects of FeBO-i a.ro to be explained in general as are those of OaSO*. The effect 
of the barnyard ma,niire is I'lrobably exerted through'the O'rganlc colloids pro¬ 
duced in its decomposition, which through the enormous surface ilu^y pc assess 
hold much of the salts or components of the latter in a condition ^vhich prevent ,b 
their ready solution in the soil water,” 

A brief outline of further studies along this line, which are to be reported, 
later, is given. ■ ^ 

The dead moor on Steinhnde Lake, 0. Bir,k: (Arh, Lab. Tech. IIoorm’rwerL, 
1 (1914), No. 1, pp, pU. IB, figs. 5).—This paper dOBcribes the geograpliy, 

geology, and climate of the district in Schaumberg-Lippe in which the dead 
moor occurs, and reports studies of the origin and development of the moor and 
of the chemical and physical properties of the different kinds of peat, with par¬ 
ticular reference to their industrial uses. The new sphagnum peat is the 
predominating type. 

It is stated that the industrial utilization of the peat must precede the suc¬ 
cessful agricultural development of this moor. Analyses of samples of thO'' 
moor soil taken at two depths (the layer to a depth of about 8 in. and the layer 
from 8 in. to about 40 in.) indicate that the upper layer contains about 0.7 per 
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cen.t nitrogen, 2.4 pei* cent mineral matter, 0.19 per cent lime, and 0.04 per 
cent plioRpIioric acid, wliile tlie lower layer contains about 0.9 per cent nitro¬ 
gen, 1.97 per cent mineral matter, 0.20 i>er cent lime, and 0.05 per cent pliosplioric 
acid, 

ilMie surface soil is somewliat lower in x>lnnt food content tliaii the average 
northwest German high moor soil, but it is thonght that with proper cultural 
i;reatinent it Is fit for farming purposes. 

Management of niarsh soils (Wiacomln Bta. Bui, 250 (1915), pp, 
Cooperative tests reported by H. Ullsiierger demonstrate the importance of the 
use of conimerciai fertilisers containing potassium and phosphorus on marsh 
soils. 

The results of teclmical moor utilization, G. Keppfxer (Arh. LaK Tech, 
MoowerwerL, 1 (lOtj), No. 1, pp. IlI-XIII). —^The author briefly discusses the 
agiicultiiral development of peat moors and the use of peat for fuel and for the 
manufacture of illuiiiinnting gas and ammonia. 

Changes in a sterile sand by cropping, E. Blanck (Jour, Lamlw., 62 (1915), 
No. 2, pp. 129-1 fiO ).—In conliiniatloii of work along the same general lines 
(,E. Ih, 31, p. 621), three years’ }K)t exi)eriiiients were conducted with oats and 
peas, using a sterile quartz sand from the Oder Biver to detennlne tlie extent 
to wliieh the phint food in the sand is sot free by the roots of the plants. 

It was found that the small stock of plant food in the sand was i‘oadi1y 
yieided to plants ami tlie sand rapidly impoverished in plant food, bifing by the 
fourth year without feriHization completely unfit for plant growth. Tb.e im- 
l)Overi.shnient in plant food, especially lime and magnesia, due to culture of peas 
was luucli more marked ilian that due to culture of oats, tlnis v<n’ifying Iho 
theory that leguminous i)hmts possess greater power for setting free plant: 'food 
than grainlneous plants. The peas as a. first crop fa,vorably influenced the oats 
as a se(?ond croi), due to the great i>ower of the former for sotting free plant 
food. The reverse was not true. 

It was also found that in cases of potash defleiency sodium was etteetive as a 
substitute. 

Managemexit of sandy soils (Wificomin flta. BuL 250 (1915), pp. 8-11, figs. 
d).—In a descrifition of experiments by IX. Ullsixerger on the management of 
sandy soils it is stat<‘d tlmt the in(*orj)orat:ion of humus in the soil l>y a system 
of plowing under t1ie Ri?cond cro'p of clover has 'for t,wo years greatly increased 
the watordiolding capacity of the soil. It Is believed that tha use of commer¬ 
cial fertilizers In comlfiualion whli gi-een manuring crops will pevnnit Ibe irrotlt- 
able working of sandy soils vvluai croi>s adaidxMl to su<*h soils are grown. 

Panii ixiaixures, X O. Ihoxvs'atH (Indiana 8l<L (Hnu Jj) (1915). pp. 20, figs, d).— 
"^This puhlicaliou is .prepared :ror the purpi^se of acquainting hirmtws wilh the 
value auil the best methods of conserving and using farm manures.” 

Farm manure, G. A. Onsow’ ( \\JiHh%n 4 jUm Bfa. fiopular 'Huh 90 ( 1915), pp. 8).— 
This gives a pofrolar (liscussiou of the value of farm mainire, motliods of pre¬ 
serving it, and its propel’' application, with particuhir reference to farming 
conditions in the State of Washington. 

'Data from various sources are reviewed to sliow the favorable effects of 
using manure in the State, particularly when consisting of a mixture of solid 
and liquid manure. 

Chemical preservation of manure, P. A. Maignen (Ahs. in Bdence, n. san, 
41 (1915), No. 1054, p. 405). —This is a brief note on a paper presented at the 
recent Philadelphia meeting of the American Association for the Advancement 
of Science, in which a plea was made for the better conservatiom of the valu¬ 
able fertilizing matter which is now largely going to waste as sewage. 
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Maimring of farm cro|)S (Arm^trouff (Jot, WeuH^nMle-tqmthTiinc, Afin Dept, 
But 11, pp. 5).—Directions based upon lield experiments at Ooc'kle Park ami 
elsewhere in the northern counties of Kngland for i.he use of manures iiml 
commercial fertilizers on various crops, iiicindina: rutalKaj^as (swocIcns), iurnlps, 
potatoes, iiian?‘*els, cabbagCvS, barley, onts, wheat, beaus, and, grass a^d clover 
mixtures, are given. The directions tak{^ account of the shortage 
of pota.sh salts and restrict, or enti,rely (diminate, the use of ]M)taslL 

Iiifiiieiice of organic substances on the decomposition and action of 'ni¬ 
trogenous compounds in the soil, Geklach (Mitt. Kawcr WilhcInhH lUfSt, 
Landio. Broiuhcrg, 6 (i015), Ao. 5, pp. Pot exj)eriments on this 

subject have already been noted (E. S. Ih, 27, p. G20). 

The exr)eriiiients here reported were made with pits eacli containing 1 euble 
meter of soil. Otherwise the method of investigati(>n was substantially the 
same as in the pot experiments, and the results were in the .main the same. 
The organic matter wus applied in the form of ground straw used in varying 
amounts alone and in combination with sodium nitrate. 

The results were inconclusive as to the value of the straw alone for increas¬ 
ing the producth'eness of the soil. Th<y -were, however, coiKiusive as regards 
the effec-t of such substances in reducing the assimilation of nitrate iiitrogem 
When the nitrate nitrogen was used alone GO per cent of the a mo nut applied 
was recovered in the crop. When it was apidieci in combination with straw 
only 20 per cent was recovered in the croi'>. 

Conditions of Chilean nitrate industry, Y. L. Havens (U. Dept €om.^ 
Com. Rpts., No. 7S (1915), p. 1249). —^The conditions as regards prodncttoii, 
plants in operation, wages, freight rates, and prices up to and Including Jan¬ 
uary, 1015, are brieliy summarized. 

The teation of atmospheric nitrogen, W. S. Landis (McUiUiirg. mul Clicuh 
BngUv., IS (1915), No. 4, pp. 218-220, figs. 17; Jour. Indus, and JUngki. Chem.,' 
7 (1915), No. 5, ‘pp. Ji33-4SR, figs. S; ahs. in Amcr. Jour. 4. ser., SO (lOIS), 
No. 2S4f PP» 076, 077). —^TMs article deals particularly with the cyanamid 
process and the factory established at Niagara Falls to maimfatfture nitrogen 
compounds by this process. 

Fixation of atmospheric nitrogen, L, L. Bummers (Anwn FerL, 42 (/Old), 
No. 6‘, pp. 41-S2). —^llie various jirocesses of ilxation of atmospheric nitrogen 
wdiieh have shown promise of i)raetieal success are descrlbixl and their co,im 
mereial |)ossibilities arti discuss(?d. 

Is the loss of lime from the soil increased by kainit fertilizing? (liamAOii 
and VeckenstI'IDT (Mitt. Kaiser Wilhelms Inst Tjundia. Brouiberg, 6 (1918), 
No. 5, pp. S82-S8S). —Tlie results of pot experiments hero rop(ul'od Bbow-that 
fertilizing with kainit caused a marked in<‘rease in the loss of lime? in tins 
drainage water. This loss was greater witii kainit than wiil’i <jther fertilizing 
materials- There was, however, a considerable loss o,f nit;rogon from unfer¬ 
tilized soils. It was also observed that the loss was much grea.ter in very 
loose soil than in soil in natural condition. An examination of 120 dlirereiit 
soils showed that the lime content of the subsoil was 'uniformly greater than 
that of the surface soil. ■ 

Manuring experiments with manganese carbonate in Italy, G- DlProiUTO 
(Agr. Mod. [Milanli, 20 (1914), No. 17, pp. 289, 260; ahs. in Internat. Inst, Agr. 
[Rontel, EIo. But Agr. Intel and Plant Diseases, 8 (1914), No. 11 , pp. 1424, 
14^5 ).—A marked Increase in yield of wheat and alfalfa from applications of 
ISO lbs- per acre of a natural manganese carbonate (,35 per cent carbonate) and 
^,of a natural phosphocarbonate (containing 35 per cent carbonate and 1.1. per 
celt phosphoric acid) is reported. 
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Wool and leather wastes, E. J, Russell (Jour. BcL Af/r, ILotidonJ, B1 
(1915), No. 12, pp. 1087-1092). —Tlie fertilizing value of shocldy as indieuted 
Iby analysis and by the results of field exiieriiuents is briefly discussed. A 
note is also given on the fertilizing value of leather waste, emphasizing particu¬ 
larly the necessity of treating the leather with sulphuric acid to make it more 
available as a fertilizer. 

A note on the export of manures from India (India Tea Assoc., Bei. Dept. 
Quart. Jour., No. 2 (Idlli), pp. J/9-51). —Data for the years 1910^11, 1911-12, 
and 1912-13 for exports of bones, fish manure and guano, oil cake, and other 
fertilizing materials are tabulated. 

A pronounced increase in exiiorts of all kinds of fertilizing materials occurred 
during the period named. The increase was esiiecially marked in the case of 
oil cake. The figures for 1912-13 are as follows: Bones, 110,221 long tons, 
valued at $2,558,245.97; fish manure and guano, 21,408 tons, valued at $337,- 
768.52; oil cake, 3,235,703 tons, valued at $3,996,869.14; and other fertilizing 
materials, 8,338 tons, valued at $247,630.74. The largest importers of bones 
were, in the order named, Belgium, France, the United Kingdom, (lernuiny, 
Japan, and Ceylon; the United States imixirted 7,761 tons. The hunger propor¬ 
tion (17,885 tons) of the fish manure went to Ceylon. Of the oil cake the 
largest importers were, in the order named, Ceylon, TTnited Kingdom, Japan, 
and Cermaiiy. The use of fertilizers in Ceylon, especially in tea culture, is 
comparatively large and steadily increasing, 

AGEICULTURAL BOTAIY. 

'Inorganic plant poisons and stimulants. Wintered E, Brencutlet (Om%- 
hridge: University Press, lOllf, pp. XA-lIO, pis. 7, figs. i2).—The author gives 
an account of investigations on the toxic effect of compounds of coifper, zinc, 
arsenic, boron, and manganese on different species of plants. 

Summarizing the results obtained, she states that copper eompoiiiuls act as 
poisons to higher plants, and that only under particular and peculiar condltioriB 
and in very great dilutions is any stiinuiative action clearly demonstrated. 

Zinc compounds are somewhat less toxic to higher plants, and their stimu¬ 
lating influence is still considered uncertain excejit in very great dilutions. In 
soil cultures increased growth seems to have been establishal, as certain 
sr>eeies of plants respond to zinc salts, though no increase is obtained with 
otlun* sp(‘(!i<>s. Among the fungi, iiartlcularly with AspergiUns niger, the stinm- 
biting cited is re<a>gnized. 

Tlie toxic eltec't of arsenic ufion higher iflants was found much more marked 
with arsenlous add and its eompoiuids than with arsenic add and its dcu'iva- 
tives. With certain algaj stimulation may follow the presence of arsenic com- 
pomuls imdcjr certain conditions, whiles with fungi it appears that some species 
are a We to live in tlie iiresence of arsenical compounds. 

Among the boron compounds boric add is sabl to be less harmful than are 
the compounds of copper, zinc, and arsenic. There seems to be evidence that 
below a certain limit of coiK-entration boron exercise,s a. favorable influence 
upon plant growth, encouraging the formation of striinger roots ami shoots. 
Fungi appear to ho very Indifferent to boron, and tluu*e is said to !>e evidence to 
show that certain green algae can withstand large quantities of It. 

Manganese exerts a toxic influence on the higlicu* plants if present in high 
conceutration, Init in the alisence of an excess of inangauese compounds the 
poisoning effect is overshadowed by a definite stimulation. , It is considered 
'protiable that manganese may prove to he an element essential to the economy 
of plant life, even though the quantity usually found in iflunts Is very small. 
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In conclusion the antlior takes exception to the hypothesis that all Inorganic 
plant poisons act as stimulants when they are present in very small riiiaiitltiea 
She thinks a. more accurate statement would he that some Inorgaiile poisons act 
as stimiilantB when in small amounts, the stimulating coiu*en.tratloiis vaj’ying 
with the poisons used and tiio plants on which they act. 

A bibliography is appended. 

Toxic effect of iron and aluminum salts on clover seedlings, II. W. 
Rupeuciit (Masmehmetts BUl Bui, HU (./OJJj), pp, p'L I'he author 

claims that either iron or aluminum sulphate is harmful to the roots of clover 
plants, even in dilute solutions. This toxicity is overcome in large measure by 
the use of calcium carbonate up to a certain point, beyund whieli, it is ineiXeetlve. 
Calcium sulphate does not have this beneficial clTeet, which would soeni to 
indicate that it is the combination involved, and not the mere lu'esence of the 
calcium, which is liere effective. 

Calcium carbonate eouiiteraets iron and aluminum l>y iJrecipitating tliem as 
hydroxids. The toxic action of tlie higher eonceiitralions of iron and aliiml- 
num, despite the excess of calcium carbonate present, is thought to be due to the 
solubility of the iron hydroxkl. 

The idea that the toxicity of iron and aluminum saltvS is due to the penetra¬ 
tion of the salts into the seedlings does not seem to be borne out. Evidence is 
offered in favor of the view that the toxic action is llmitCHl to the first layer or 
two of the cells in the growing portion of the root. The final death of the 
seedlings is due to a lack of nourishment rather than to a poisoning of the 
seedling itself. No appreciable increase in iron content is found in roots or 
tops of clover plants showing poor growth attributed to the inllucmte of iron. 

Effect of salicylic aldehyde on plants in soil and solution cultures, J. J- 
SniNNEB {Biochem. BuL, 3 {IdlJt), No. 11-12, pp. S90-Jf02, pU\ On occoimt 
of the reported presence of salicylic aldehyde in {igricultural soils (E. 8. B., 28, 
p. 418), the author has conducted experiments with various plants hi sola!ion 
cultures and in soil in pots. In addition the action of this substance, it is 
said, is being tested with various crops in the field. 

Wheat, com, cowpeas, cabbage, and rice have boon tested in solution cul¬ 
tures, and wheat, corn, clover in soil cultures, and it was found that salieylie 
aldehyde was harmful to wheat and rice seedlings In dlstillod water, and to 
all the crops tested in nutrient solutions and in soil in pots. Tim (4t<Hd: of 
solution cultures with various fertilizin’ iiigrediont.s was also' tested with wheat, 
and it was found that in amounts as small as 10 parts per million, sa,lk*ylic 
aldehyde was injurious to its growth. The etfeet of this Hubsi.a!ice on i'lio 
absorption of nutrient salts indicated that there was n more nearly .norma,I. 
absorption of jihosplmte than of nitrate or potash under the inHuence of Halbylic! 
aldehyde. In the presence of calcium earbonaiie the Injurious ini!nonce was 
somewhat ameliorated. Experiments show that under alkaline com lit Ions Urn 
harmfulness of salieylie aldehyde can not be attributed to any sliglit acidity 
it may possess. 

On the decrease of permeability due to certain bivalent cations, J. '\k 
OsTEEiioiJT (Bat Oua, SO (1915), No, 4, pp. SJ7-S30, ftps. /,/).—It is slatiMl ilial: 
while sodium ehlorid and other salts of monovalent melalH increase the per¬ 
meability of protoplasm, calcium ehlorid has the opposite effect Tills effect, 
however, is not permanent. If exposure is Bnlliciently’ prolonged, it will he 
found that it gradually passes away and is followed by increase of permea¬ 
bility. The auostioii of the behavior of other •bivalent cations has arlBcn, and 
the author investigated the action of a number of them on living tlssims of 
''Lmmnmia meeJiarim, 
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It was found tBat tBere was a remarkable difference between monovalent and 
bivalent cations in tbeir effects on permeability. While none of the monovalent 
cations, except hydrogen, are able to decrease permeabJlity, all of the bivalent 
cations so far investigated (Mg, Ca, Ba, Sr, Mn, Co, Fe, Ni, Zn, Od, Sn) are able 
to do so to a marked degree. 

The production of aiithocyanins and anthocyanidins, II, A. E. Everest 
(Proc. Eo'M. ILondon-}, Ser. B, 88 iWU), No. B 60S, pp. 826^332).—In a 
previous paper (E. S. E., 31, p. 62G) the author showed that the red pigments 
obtained as the result of careful reduction of the yellow flavonol derivatives are 
identical with the natural anthocyans of plants. This point having been contro¬ 
verted, he has repeated some of his investigations and shows that by the reduc¬ 
tion of flavonol glucosids, the yellow pigments present in many flowers, a series 
of red pigments may be obtained whose properties agree with those of the 
aiithocyanins. 

Aiiart from the question of anthocyan the author reports that w%ere he 
obtained an anthocyan by reduction of the ffavone or flavonol present in the 
flower extracts, he was able to show that the iiigmeiit w^as an anthocyaiiiii. 
It w^ould therefore follow that in each case the flavone or flavonol derivative in 
the plant must have been jiresent in the form of a glucosid. 

A comparative study of oxidation by catalysts of organic and inorganic 
origin, A. J. Ewart (Proa. Roy. fSoc. {Londonl, Bor. B, SS (IBlJj), No. B GOS, 
pp. 28/f-320). —^Ttiis paper is a report of investigations carried out on the 
influence of poisoning on apples and potatoes, and in the author’s Judgment it 
necessitates a general revision of the oxidase ferments, in particular a general 
comparison with metallic oxidases. Detailed studies are given of apple and 
potato oxidase, and a comi>arison is made w'ith Inorganic catalysts, as well as 
oxidases from a number of different species of plants. 

The author claims there is no Justifleation for the use of such terms as 
peroxidase, catalase, etc., to indicate speciflc substances, ferments, or groups of 
ferments. It is, however, permissible to use such terms as catalase action or 
peroxidase action. Comparison with metallic oxidases show’s that there is at 
present no reason for assuming the existence of specifically distinct plant 
oxidases. 

Cytological studies of Asotobacter cbroococcum; A, Bonassssi (U. B. Bcfyt. 
Ayr., Jour. Ayr, Bcsearch, 4 {1913), No. 3, pp. pis. 3 ).—From these 

studies as described, tlie author concludes that the cells of A. ehroocoacimh pre¬ 
sent a comL>iex nature and different stadia of cytological make-up. The orgaii- 
istn shows peculiar granulations aiuiartmily not reflated to reproduction. These 
take the basic dyes and are constituted ueitlnn* of fats nor giycogcai, starch nor 
chromatin, but appear to be of a, juetaebromatie nature. They seem to have 
their genesis from the nueUms. Tbeir disposition in the cells is not constant, 
but changes in different individuals. Their regular apixairance in the cells of 
A. ahroocoaemfh might be caused i>y the S|)ecial conditions of life. 

A. bibliography is given. 

Physiological studies of Bacillus radicicola of Canada held pea, M. J, 
pRicrcHA (New Yorh Oormll BUi. Mem. 5 {1915), pp. 83 ).^—In view of the fact 
that the results of inoculating legumes with pure cultures have not always 
proved satisfactory, the author has carried out extensive investigations involv¬ 
ing the isolation and identifleation of the organism causing nodule development 
on the roots of the Canada field pea, a study of tlie influence of various factors 
on nodule development on the plant when in water or soil cultures, and a study 
of the influence of various environmental conditions on the infeciting 'power of 
the organism. It is stated that the causal organism is B. radioiovla. 
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Notliileg ileYeloped readily and continuouBly in light, but BtUl iiior<; in dark- 
iieBS, also readily in soil extract and in syntlietic nutrient solulions In which 
nitrates were either oniitted or replaced by clilorids, Init in a full nutrient 'solu¬ 
tion coiitaiiiliig nitrat.es continual develoianeiit seems t{) Ixi Inhihitcid soon after 
inoculation. No nodule development takes place in nutrient solniloiis !ii which 
the individual essential elements are omitted, except in llie case of nitrogen. 
In sandy soil the optimum moisture content was from 20 to 40 t^er canit. The 
addition to Bandy soil of small percentages of peptone or of KN'o», Cr!(NOji)a, 
NHiCl, FeCla, or KOI inhibited nodnle development, while the addition of tannic 
acid or of MgSO^, KH 2 PO 4 , or CaCHaPO-Oa showed a boueiicial effect 

Nutrition markedly influences the morphology of the nodule organisms. ..The 
effects are described of several media and modiflcatlons thereof, as employed. 
The infecting iiower of B, racUdaola on field i)ea was not affected after years 
on a given medium in the laboratory, the culture being transferred each montli. 
It was not appreciably influenced by nitrogenous or other media, all living cul¬ 
tures producing nodules. In some media and under certain conditions the 
organisms died sooner than in other media. Detection of infecting pjower is 
comparatively easy, but accurate comparative measurement thereof is not yet 
possible, 

A bibliography is given. 

Negative heliotropism of the urediniospore germ tubes of Fuccinia rhainni, 
F, B. Pbomme (A1)s, m Phytopathology, 4 (I.9iD> No. 6 , pp, Jf07, 4 OS). —The 
author reports that when germinating urediniospores of P. rhanmi were ex¬ 
posed to a unilateral diffused illumination during four or five hours, more than 
80 per cent of the germ tubes grew away from the direction of the light. These 
negative heliotropic reactions are thought possibly to play an important part 
in bringing about the stomatal entrance of the germ tube. 

Flora of Vermont (Vermont Bta, Buh 187 (1915), pp. 139-258 ),—Tills con¬ 
sists of a list, prejjared by a committee of the Vermont Botanical Club, of tlie 
ferns and seed plants found growing within the State without eiiltivation, 

FIELD CEOPS. 

Field experiments, 1914 (Dept. Apr, and Tceh, In-ftir. Ireland Jonr., 15 
(1915), No. 2, pp. 247-di7).—Eesults of variety tests with b;irl(‘,N% ] iota toes, 
mangels, oats, turnips, and, wheat are repor<;ed. 

As a revSiilt of several years experiments in fertllly/nig mc‘adow hay, ii; Is mvted 
that applications of 10 tons of barnyard manure pm,* acre! gave sallsraeiory 
results, but good returns were also obtained from the use of ’HHi lbs. of 11 lira to 
of soda, 200 lbs. superphosphate, and 200 lbs, kainit i>er acre. The Hutuu'phoS" 
phate and kainit were applied together before the end of Fidinmry and Use 
nitrate at the end of March or.early April, The aispUeatlon of! ksdnit. hi tfii^ 
fall often gave better yields, but not sufficient to warrant the <*oHt of. ihe 
separate application. Basic slag is noted as giving hel.tcu* renulis in a wd; 
season than in a dry. TJquid manure was found to give excellent i^esulis wHh 
all hay crops in both wot and dry seasons. The standard mixinre of 
above mentioned is also recommended for peat soils. 

With potatoes, the best results w^ere obtained by the use of lOf) lbs. Hiiipliatc’ 
of ammonia, 400 lbs. superphosphate, and 100 lbs. mm*lnt,o c»f potash in tla' row 
In connection with a moderate use of barnyard .manure. It, Is uoteil ttiat 
maniirial experiments with potatoes on pea,t soils are in' progress. 

Experiments in the use of seaweed a,t the rat(} of lb f;<mw acrc‘ ns a fer¬ 
tiliser for potatoes showed that ** weight for weight, seaweed seldom |,u*od«eeH 
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as lieavy a crop of potatoes as does farmyard manure; muriate of potash gen¬ 
erally lias less effect when used with seaweed than when applied with dung; 
seaweed gives the best results on light soils and possibly in a dry season.’^ 

The advantage of allowing potatoes to sprout before planting was shown in 
increased yields of approximately 2 tons per acre. Experiments to note the 
effect of change of seed potatoes are noted as in progress. 

With mangels the most satisfactory results were obtained by the use of 400 
lbs. superphosphate, 200 lbs. sulphate of ammonia, and 400 lbs. salt In manurial 
tests with oats the application of sulphate of ammonia alone and superphos¬ 
phate alone gave results which, while variable, proved on the whole to lie 
profitable. The two applied together were more satisfactory. A complete fer- 
tilisser gave the best results. 

The following conclusions are given as results of manurial tests with tiirnip>s: 

Though good crox^s of turnips may be giown with farmyard manure alone, it 
Is not economical to apidy heavy dressings. A medium dressing of farmyard 
niaimrc, say, from 10 to 15 tons per statute acre, supplemented by superphos¬ 
phate or basic slag, is better than a heavy dressing of dung alone. 

Of the three kinds of artificial manures, nitrogenous, |>hos]>hatic, and 
potassie, pliosiihatic manures alone materially increased the yield. When a 
medium dressing of dung supplemented by sux)erx>hospha’te or basic slag is tised, 
it is very doubtful whether the addition of either sulphate of amnionia or 
kainit, or both, wTH pay. But wdien no dung is used it is advisable tO' iipi)ly 
these manures along with siix)eri)hos])hate or basic slag. The use of a com¬ 
plete mixture lias one decided advantage, inasmuch as a more even braird is 
obtained, tbe plants are stimulated in their early growth, and conseqiies^tly 
suffer less injury from attacks of the turnip fly. 

Supeipliosphate and basic slag are xmactically of equal value as manures for 
turnips. The question as to which should be used to supplement dung must be 
decu’ded by local circumstances, but where the laud is deficient in lime or where 
the disease finger and toe is prevalent, basic slag should imdoubtedly be applied. 
As much as 0 cwt. per statute acre of either manure may be used with satis¬ 
factory results. Especially is this the case when no farmyard manure is applied. 

“Under ordinary conditions the following mainirial dressings may be 
thoroughly relied upon to give satisfactory results: A medium dressing, from 
10 to 15 tons, of farmyard manure suimlemontcd with from 4 to 0 cwt. of siqier- 
l)hosr>Imio or basic slag, per statute acre; or the following dressing of artificials 
used without farmyard manure, 4 to 0 cwt. of sux)erx)lK>sphnie or basic sing, 
1 cwt sulidiate of ammonia, *2 cwt kainit, per statute aero. Basic slag must 
on no account be nifxc^l with sulphate of amnionia.’'' 

[Field-crop studies] ( Wmvmm Khn BnJ. $/)0 (L9IS), pp. 17, J9, 20, 2'S^ 

28, 4).--lliis refers briefly to the work of E. It Ennl, wliidi Inis shown an 

injurious effect of gremi nninurcs upon the germination of eotl';on, flax, soy 
beans, heiiiip wusianl, and lupines, aiiparenUy caused l>y t,he tyi>e of orgiinisrns 
connected whli such soil treatnumt (E. 8. E., 28, p. 816). An Increase of 20 per 
cent in tlie clover crop Avliere siibihates were used is reported by W. It T^ittlng- 
ham. 

Breeding tests with peas, wheat, ba’rley, oats, tobacco, corn, and soy !:>eans are 
briefly reported, 

[Breeding experiments with cereals], A. N. Hxjmk (South Dahota Sta, B'pt. 
19W, pp. —This briefly gives results of selecting seed corn from plants 

bearing ears high above the ground and those bearing ears low, which show 
that there is some positive correlation between height of ear and yield. Tiie 
higher growing ears indicate higher yielding strains of com, but these are 
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later In maturing (up to 10 days) tMn the low-eared com. Breeding com to 
change the protein and oil contents, which has been previously noted (E, S. E., 
32, p. 733), is also summarized here. 

The breeding of small grains for increased yields (B. S. R., 30, p. 738; 31, j). 
435) is briefly summarized. 

Vascular bundles and their significance in the lodging of cereals, K. Molden- 
HAwna (Ztschr, LanHw. Vet'suclisw, Osterr,, 17 (1914)t No, 12, pp, 380-8.91).— 
The author here gives results of microscopical examinations of cross sections 
through the third internode of the plant above the root crown of 19 varieties of 
wheat. The number of vascular bundles in the parenchyma layer is coordinated 
with the bending stress for each plant. 

It is noted that the number of vascular bundles seems to be a variety char¬ 
acteristic. Wheat varieties grown in a continental climate have a much less 
number of vascular bundles than those of a maritime climate. The stiffness 
of the culms of cereals seems to dex^end to a high degree iii>on the number of 
vascular bundles they possess. 

The efiect of different times of plowing smalhgrain stubble in eastern 
Colorado, O. J. Geace {V, 8. Dept, Agr, Bui. 2'5S (1915), pp. 15, fig. 1 ).—This 
bulletin presents data obtained during six years at Akron, Colo., and tlie prin¬ 
ciples deduced therefrom are believed to be of general application in the Great 
Plains. These data relate to spring or fall plowing for spring wheat and are 
discussed in an effort to show’ correlations between precipitation and time of 
plowing. 

After a close study of the moisture content of the soil, the amount and time 
of precipitation, and yields, the author concludes that “ early fall precipitation 
Is used by weeds if laud is left uncultivated until spring. Stubble prevents 
much of the winter snow from being blown off. The increase in soil moisture 
from this source usually more than compensates for the loss by weed growth 
of the precipitation of August and September, when such precipitation is light 
Late fall plowing does not prevent the loss of early fall precipitation through 
weed growth, but it does destroy stubble, which would aid in holding winter 
precipitation. If heavy rains occur in August or September, .plowing should 
be done immediately after they cease. If this can not be done, or if heavy 
rains do not occur, the land should be left in stubl)le luitU the following spring.*' 

Meadows and pastures, J. II. VoomiEES (New Jet'seg 8ta$. Oirc, 4^, pp. 
8-7).—This circular discusses soils, seed and seeding, lixning, and manures and 
fertilizers for the establishment of meadows and pastures In New Jersey. 

Growing hay in the South for market, 0. V. Pii*ke, II. B. McOlueb, and Ij. 
Caeeiee (U. 8- Dept. Agr., Farmer^' But 677 (1915), pp. 22, figs. i9).—This 
bulletin points out the value of a hay crop for the Southern States, discusses 
difficulties in the way of producing market hay in the South, soils, curing the 
hay, and selling hay in local and city markets; describes special devices for 
curing hay, hay-handling devices, and hay presses; and cowmeuts upon the 
following crops as suitable for market hay in the cotton belt: Johnson grass, 
Bermuda grass, Lespedeza, or Japan clover, cowpeas, oats, Italian rye grass; 
the Arlington mixture of orchard grass, tall oat grass, and alsike; alfalfa, and 
Sudan grass. 

Corn, milo, and Kafir in the southern Great Plains area; Relation of cul¬ 
tural methods to production, B. F. Oiiilcott, W. D. Geiogs, and 0. A. Bxtr- 
MEISTEE (U. B. Dept. Agr. But 21^ (1915), pp. ^<?).—This bulletin embodies the 
results of a study ranging from three to seven years of methods of production 
of these crops at three field stations on the southern Great Plains, and ineliicles 
meteorological data,'a brief discussion of soil conditions, and data^ showing 
yields, value of the crop, and cost of production at the individual stations. 







At Garden City, Kans., com was not produced at a profit by any of tlie 
cultural metliods tried, vlss., fall plowed, spring plowed, snbsolled after corn, 
iisteil after corn, and. summer tilled. At Dalbart, Tex., tlie profits ranged from 
25 els. by tbe spring plowing iifter small grains method to $4.80 per acre by 
listing after com. Listing is the only method to show a profit, 67 cts. per acre, 
at the Amarillo, Tex., station. 

With inilo maize grown at Garden City the lowest yield of both grain and 
stover was on spring-plowed land that had been continuously ci*opped to this 
crop. The highest yield was from fall plowing after small grains. The former 
method resulteci in a loss of 83 cts. per acre and the latter a 'profit of $2.07 per 
acre. At Dalhart, on a sandy loam soil, it gave profits ranging from $3.58 per 
acre by fjill plowing after small grains to $14.21 by summer-tilled land. At 
Amarillo, on a heavy silty clay loam, it gave profits ranging from $1.46 per acre 
on summer-tilled land to $8.41 by fall plowing after small grains. 

At Garden City Kafir corn after Kafir corn on spring-plowed land showed the 
lowest margin of profit, viz, 64 cts. per acre. The greatest net profit per acre, 
$3.78, was secured by growing Kafir com after small grains on fall-plowed hind. 
At Dalhart Kafir corn produced the largest net profit, $20.11, on land summer- 
tilled the xn*ece<ling year. The profit of $2.90 by the metliod of fall plowing 
following small grains w^as the lowest. Kafir corn was produced at Amarillo 
at a loss of $2.54 per acre by the summer tillage method. The largest profit, 
$8.21, was by fall plowing after small grains. 

QTio cost per acre of the different methods of soil preparation for milo maize 
and Kafir corn at all stations is estimated as fall plowing after continuous 
cropping $7.44, fall plowing after small grains $7.44, si>rliig iilowlng after 
coutinuons cropping $7.06, listing after continuous cropinng $5.93, and summer 
tillage $12.31. Data on the cost of producing com have been iireviously reported 
(D. S. IL, 33, p. 231). 

It is noted that the greatest values in the Kafir com crops were in the stover 
rather than the grain. 

Forage crops, E. W. Allen (TL B. Dept, Ag^r,, Bur. .Plmt Indus,, Work 
VmdtUla Ewpt. Farm, 19U, pp. 10, 11, fig, 1). —^^Dhis describes exiieriments the 
results of which have shown that Sudan grass, Dakota Amber sorghum, and 
feterlta are desirable crops for that region. Dwarf Kafir com and brown 
kaoliang were not so promising. 

The effect on a crop of clover of liming the soil, F. W. Morse (Mass(iehu*‘ 
setts Bla, Bat, IGl pp, —These exiierimeuls io slntly the effect 

of lime were begxin in liK)9 with the application of 3,000 lbs. of slaked lime per 
acre on one-half of a series of plats that otherwise received vxirious fertilizer 
materials, but carried for eaeli ifiat 45 lbs. of nitrogen, 80 lbs. of phosphoric 
acid, and 125 Ihs, of potash per acre. In 1913 an additional api)llcal,iou of lime 
in the form of hydrate, 4,000'lbs, i>er acre, was giviai to the linnal half of ilie 
series of plats. Notes on a red clover crop grown on this series of phits during 
1914 show that *‘the clover on the limed areas receiving no nitrogen cO'Utlnued 
to lead all the other plats in size and vigor of growth, and began to bloom sev¬ 
eral days ahead of them. The whole area receiving nitrate of soda looked uni¬ 
form to the eye, but a little behind the limed area without any nitrogen. The 
limed areas receiving sulphate of ammonia were like the areas receiving nitrate 
of soda. The imlimed areas' without nitrogen produced a slow-growing crop 
which looked scanty in comparison with the growth on the limed portions of 
the same j;)Iais, but an examination of the ground showexi the ifiants to be as 
numerous on one area as on the other. The clover on the imlimed areas receiv¬ 
ing sulphate of ammonia looked noticeably inferior to all other.plats without 
lime.’' 
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Samples of tlie tops, and of the roots of the clover plants from the several 
])lats were gathered in Septeinhor, 1914, and deterniinations of ash, ferric oxitl, 
calcium ox id, and nitrogen were made. The roots from both halves of the 
plat receiving nitrate of soda were large and thrifty and bore iiinneroiis nodules. 
The roots from the limed halves of the 3 >lats receiving sulphate of aminonia 
and no nitrogen were apparently similar in all respects to those from the plat 
receiving the nitrate of soda. The roots from the imlinied half of the plat 
r(5celviiig sulphate of ammonia were much smaller than those from the limed 
half, and nodules were few and very small. The roots from the imlimed half 
of the plat receiving no nitrogen were thriftier than those just described, but 
were not so thrifty in appeax’unce as those on the limed half and bore smaller 
nodules. 

The composition of the clover tops from the limed ai'eas proved to he more 
uniform than the composition of samples from the iinlimed. The mineral con¬ 
stituents were slightly higher in the clover from the imlimed areas, and this 
was most iiositively defined in the percentages of calcium oxid. The nitrogen 
was markedlj^ lower in the imlimed group. 

The composition of the roots differed somewhat from that of the tops. The 
constituents determined, except iron oxid, were much lower in percentage than 
those in the tops. The perce^ tages of nitrogen varied in the same manner as 
in the tops, while calcium oxid was higher in the roots from limed areas, and 
the iron oxid w<as higher in those from imlimed areas. Variations in the per¬ 
centages of ash ill the roots were probably due in part to the presence of clay, 
which could not he completely washed from the roots. . . . 

The percentages of ash, iron oxid, and ctilciimi oxid throw no light on the 
specific effect of liming the soil. There appears to he neither too much iron nor 
too little calcium In the tissues of the iilants from the nulimed areas, unless 
the small differences in the i>ercentages from limed and imlimed roots are suf- 
fident to warrant such a deduction. . . . 

“ The results of this work point to an effect of the lime on the soil constitu¬ 
ents, by which the root environment is imi)roved, rallier than to an effect 
wdthiu the plant by the absorption of a larger amount of calcium salts.'’ 

Hard clover seed and its treatment in hulling, G. T. Haeuington {XJ. fif. 
Dept. Agr.y FartncrH' lUih €7() (/P/d), pp. S ).—Ifrom studies of seeils of red 
clover, alsike clover, wblte dov(u*, and sweet clover, grown on diffeixvnt soils, 
in different elimutie c<>Julltions, covtuung a periial of six year's, and hulled by 
Inaid and by mudiines, after the (;ro,p had been subjected to various curing 
processes, the author eond tides that in nature nine-tcmtbs or more of the 
wdl-matured seeds of red clover, alwlke clover, white clover, aud white sweet 
dover,are bard, 

“ Hard clover scseds are sometimes of value, but are usually mudi inferior to 
good seeds which are not hard. The hardness of well-matured clover seed is 
not influenced materially by conditions of soil, by seaBonal variations, by cli¬ 
matic conditions, or by the time at which the seed is harvested. The hardness 
of well-matured red dover sa^d is not related to its color or sir^e. 

“The rotting of dover in field or stack kills some of the' seeds and may 
reduce the quality of the hulled crop, hut it does not affect the proiiortion of 
hard seeds in the hulled eroi> after the dead seeds are removed. The rotting 
of the clover in field or stack or sweating it in the mow before hulling is not 
necessary. To secure the greatest yield and highest quality of seed the clover 
shotild be cured and stored with as little wetting as |)ossible. 

“'The rubbing 'which dover seed receives in the hulling machine greatly 
reduces the proportion of hard see<ls, but frequently break's some of the seeds, 
Shenlayer seed huller is, therefore, an effective scratching machine. The aim 
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slioiild be to iiave tlie liiiller so constnicted and so oiKH*ated as to rednce the 
proportion of hard s(?eds to the greatest ]H)ssible extent and at the same time 
to break the smallest jmssihlo nnuiber of seeds.” 

Improvement of the flax croi) by propagation from selected plants, II. 
li'ifNTEB (Dept, Apr. and Tech. Insfr. Irvhnul dour., J5 (i,9./5), No. 2, pp. 227- 
pi. i, fig. i).—From cxi)eriiuents conducted to study some facial's (o con¬ 
sider ill the inijirovement of flax it has been shown that ilaxscxid may be 
artificially dried within certain limits of temperature without imiuiiring its 
gerinination. 

“ Flax has been shown to be a self-fertilming jdaiit, directly by sirtlfieial 
means and indirectly by the cultivation of the seed of single plants, wbicli was 
found to exhibit all the characteristics of limited va,liability of self-fertilizing 
plants when treated in a similar manner. This leads to the conclusion that the 
basis of the selection of parent stocks should he single plants and not groups 
of plants, 

“ Seeds of a self-fertllisslng plant, when sown under similar soil conditions 
will demonstrate wlielber the characters for which tlu> parent; iilaiit was chosen 
are inherent or adduced by conditions 3 )eculiar to the ccmdltiuns of envinmment 
under which it was grown. Thus tiie true value of any selected plant must 
always bo determined finally by llie characler of its progtmy. 

TTie llaxseed In general cultivation is a mixture of many tyi^es, varying In 
chnractiir and degree, which are readily capable of seleirtion and i>ropagn,iion as 
pedigreed cultures.” 

Investigations on lio|)s.—^III, The pollination and fertili 2 ;ation processes 
in linmnlns lupulus and II, japoniens, O. Wincju {Ooinpt. JUmd. Lab. (Juris-' 
berg, 11 (1914), No. J, pp. 40\ pis. 2, figs. 22 ).—Ihis article (*ontlmios the report 
of researches previously noted (K. S. It., j). 520)? and dt‘als especially whli 
the pollination processes. The results of the investigations may be summed up 
as follows: 

ZingeFs description of the formation of tlie embryo saclv ami the growing 
together of the Integuments in Humnlus is conx'ct, but the antiior is wrong in 
his statement that the ovule lacks a microi>yle, theijresence of which Iiub already 
been deterinincMl by Lermer and Ilolznor, 

Tlie micros])ores arts developed and ripen in basipetal order in correspoiuF 
ence with the didiiscence of the pollen sacks by means of apical porea It !s not 
easy to get the polltvn grains of Jf. lupulus to grow on an artithaal Biibstratum, 
but the pollen grains of IL Japonlrus grow willingly on a gedailn solution, 'irhe 
pollen grains of IL lupulus r<d:aiu tlu^ir jx^wm’ of growth for timie days on 
being kept In a dry room of the laboratory. The tnpetum in Ihinmlus otTers a 
good example of iniiltimiclear cells and vegidative caryogamy, the original 
divalent muflcfi dividing repmihxlly, after whii^h the i^rodocls of division con¬ 
stantly fuse together. This gives rise to idurivalent, synkaryonllke niielea.!* 
complexes. 

“ Kosenberg and BoimeFs theory that the tapetum originates })Iiyiogenetically 
from the archesporo and consists of sterile areln^spore (?ells can not be accepted, 
and for this reason it can not be admiti'ed that attivistic tendencies give the 
explanation of the nmltiniKtlear condition of the tni'ietal cells. It is suggested 
that the peculiar nuclear condition of the tapetum has a physiological explana- 
tioii, and the same applies to the endosperm’s wealth, of chromosomes. Both 
tissues' are to a very great extent connected with the nutrition, which must he 
reflected in the abundance of chromatin. 

The growth of the pollen tube in Httmulus does not suggest true aporogamy, 
as Zinger inaintains. Zinger’s description of the deep penetration, of the pollen 
tube into the integuments is somewhat exaggerated, especially in the case of 
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i/. japonkms, TEe nioi'e or less advanced a^e of tbe ovnle at tbe mumeiii of 
Iiolliiiatlon affects tiie route by wbicb tlie pollen lube penetrates to tbe niicolUis, 
tlie ovule in younger flowers being less curved than in older, yet xiev(H'tludesH 
ripe for fertnization. In younger flowers tbe pollen tube must pass a longer 
way tlirougb tlio integinuents. In certain cases, in older flowers of //. jiipofthms, 
the pollen tube ’j)asses directly by tbe conducting tissue to the niicellns without 
touching the iiitegiimeuts. 

The number of chromosomes in the somatic cells is 20 and 16 in II\ ItipuhtH 
and IL japonicus, respectively; in the X-generation respectively 10 and 8. In 
the tetrad formation two longitudinal divisions of the chomosomes are observed, 
but no transverse division. 

In abnormal, monoecious hops plants of II. lupiilm it has been found that 
the reduction division proceeds in the pollen mother-cells; but in the observed 
eases the gonolokonts then became starved, the tapetiim being already degen¬ 
erated. In an abnormal, gynomoiidious male plant of If., liipulm no gonotokonts 
developed at all, but the microsporangia were filled with vSterile tissue. 

“ It proved possible to produce the hybrid IT. lupulu^XlL idponicm, but only 
as an imperfectly formed embryo. The pollen tube of IT. japonicus grew down 
into tbe ovary of JI. Inpulus in tbe same way as the pollen lube of li. lupnlus 
itself, and the bastard embryo and bastard endosperm or only one of them 
developed. Humulus did not develop seed without fertilization in tbe experi¬ 
ments wliicb were made.’* 

Spraying and dusting white potatoes, T. J. Hkaduiiq (New Jersey Bias. Oirc. 
42, pp. 3-8 ).—^This circular gives results of testing tbe cost and efficiency 
of Bordeaux mixture as a spray or as a dust, in part previously noted (hi. 8. It, 
S2, p. 547.) 

Data obtained from tests in various parts of tbe State show tiiat the a verage 
cost of four treatments of home-mixed Bordeaux and arsenate of lead ^vas 
$ 5.24 per acTe, as compared with $8.46 as the ax'erage cost of the dust tresat- 
meiit The former W'as more effeclive in increasing the yield. A comparison 
of the hoine-iofxed and the commercial-mixed Bord(‘aiix shows tin? former fo 
bo less expensive and more effective. 

Potato spraying* experiments at Hush in 1914^ F. O. STUWAirr (Neia Yor'k> 
Btate Bta. Bnl 403 (tOU), pp. ;?;k>--.'/;W).--~This bulletin gives results of a rtiMv 
tition of experiiaeuts made in 1.016 (M 8. B., 61, p. 167). Owing (,o favorable 
weather in 1,014 potato foliage was nunarkably free fr(,m)i diseases and injuriUH., 
The average increase in yield as a I’esult of spraying in uusprayetl fields was 
8 per cent. 

Mulched potatoes for seed purposes in eastern Kehx'aska, K, If. IIowaiiu 
iNel)raska Bta. Buh 148, popular ed. (19.13), pp. 3-3 ).—popular edition (,)f fhci 
bulletin already noted (B, B. E., 62, p. 631). 

Potato seed certification in ’Wisconsin, J. O. Mixavaed (Wisconsin BkL BuL 
232 (1913), pp. 11, figs. 2 ).—This discusses the community plan of i)0tato grow¬ 
ing, standards for certificates based on varietal purity and freedom, from dis¬ 
ease, and methods of inspection in the field and bin. The form of certificate 
and a list of growers of certified seed potatoes are also given. 

Hesults of four years’ experiments with sugar cane, A. H. RosENifmn (Rm). 
Indus, y Agr. Tucumdn, 5 (1913), No. 8, pp. S23-361 ).—^This summarizes the 
results obtained with various fertilizing materials, applied in different amounts 
and in different combinations, as shown in the analyses of fhe cane juices. 

Local fertilizer experiments with sweet potatoes, d. F. Ditggae and J. T* 
Williamson (AlaJmna Gol Bta. Bui. 184 (1913), pp. This bnlletin 

describes and gives'results of fertilizer experiments made by farmers in several 
eduhto of the State during 1911,1912,1913, and 1914. 
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Tke data show that nine conclusive experiments made on various soils 
tlie largest increase in yield was afforded by pbospboric acid in ffve experiments,, 
and by nitrogen, in two experiments. In none was kainit niorc^ effective tliun 
acid pliosi»liate. In five experiments cotton-seed meal was more effective tluin 
an efiiiul weight of kainit, and in only one was kainit notably more effective 
than meal. 

Taken as a whole these experiments seem to indicate tiiat the popular idea 
that potash is the most important constituent in a fertilizer for sweet potatoes is 
incorrect, at least as to practically all of the soils here ropi-esented. On the other 
hand, these tests show that phosphate and nitrogen were iimch more important 
than potash. These experiments also seem to discredit the notion that the use 
of a fertilizer containing nitrogen causes the sweet-potato plant to run to 
vines to an injurious extent. In our experience this danger does not occur where 
reasonable amounts of nitrogen are used in combination with acid iiliosphate. 

The following general fertilizer formulas are suggested where the condi¬ 
tions justify rather high fertilization: For sweet rota toes growing on fresh 
land, or on sandy land in rather high stale of fertility, a fertilizer consisting of 
200 lbs. cotton-seed meal per acre, 400 lbs. acid i)hospbate, and 200 lbs. of kainit. 
, . . For sandy land long in cultivation and not in a higli state of fertility it 
would seem advisable to increase the proportion of nitx'ogeii, using, for example, 
a f<.)rmula somewhat like the following: Thrcje hundred lbs. cotton-seed nu'al 
per acre, 400 lbs. acid phosphate, and 2(K) lbs. kainii,.” 

Irrigation practice in rice growing, O. ii. I1ask!<:ll (if, Depi, /Ipr., 
j^'armers^ Bui. 6'7Vi (/ff/5), pp, 12, firp I). —This discussers methods and means of 
irrigation as developed in the rice fields of the IJniixkl States, umler the to|)les 
of making a water Bupi)ly available, preparing for irrigation, and applying the 
wmter. 

Growing hard spring wheat, O. 11. Ball and J*. A. Claeic ( U* /S'. Dept, 
Barniera" BuL 678 (fff/5), pp. id, figs. 4 ).—^This discusses the size, surface, soil, 
and climate of the Great IHains area, describes rotations for spring wheat, and 
gives directions for preparing the seed bed, sowing the seed, and cultivating 
and harvesting the croi). 

Wheat silage, J. Ih Shinn (Washington Bta. Popular Bui. 88 (.WJS), pp. Jp 
fig. I).—This gives x’esiilts of harvesting wheat or wheat and vetch as a silage 
crop for dairy purposes, obtained in cooperation with the Bureau of Plant 
Indnstry of Uus Department. The yields of silage material ranged from 
to 42,b8(y lbs. :per a(!re. Better milk yields are claimed by Its use tlian by tlie 
use of corn silage. 

Control of tumbling mustard, K. G. Adams and B. IltrNi'KU (Washingkm 
Bta. Popular But 80 (1915), pp. 7, figs, d).—As methods of control of this weed, 
disking stubbie In‘early fall, seeding winter wheat after and before rains, 
harrowing winter wheat in spring, growing spring wheal:, pulling scattering 
mustard plants, and clipping the mustard plants are discussed, the work being 
in coopera,tion with the Bureau of Ifiant Industry of this Department Attach¬ 
ments which may be put on the header of a combined harvester to enable the 
machine to cut badly infested grain are described- 

HOETICULTITEE* 

Progress in plant breeding, N. B. Hansen (South Dakota Sta. But. 15$ 
il01f5), pp. 179-192, jfigs. 7). —Descriptive notes are given on a 'number of 
varieties of fruit and on a new rose, all of which were introduced in 1912 and 
have been noted (E. S. E,, 30, p. 640). 
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SeveriU varieties:; of pears elahiied lo be blight-proof have been tested at ilie 
station but eilheM* the winter or blight qnii'hly killed theni. In view of tlieso 
resiills work has be<in eoinlueted to detennhie whether iinmmiily i,o blight 
existed in olJjer nienibtTs of the pear family and, If so, wlahiier it emiUl he 
!mX)artet:l to cultivated pears. Of the various kinds under trial are a Ibriu 4d' 
the Chinese sand pear (Pyrnn ulnenMs), grown from seed collected by the 
author In Siberia, and the hirch-leavod pear {l\ hctuHfoUa), a, native (»f mu’lJi- 
cwn China. These two l>ears have proved perfectJy iuirdy and quite resistant 
to blight. They have i)eeu used freely in crossing wiili many of the hiist cub 
tivated pears. A list is given of the resulling varieties which have been seJit 
to several States for testing xairi>oses with reference to blight resistance and 
general value, 

llie author also briefly describes a field method of hybridizing alfalfa. 

Mushrooms, edible and i)oisoiious.—Publications on culture of niiishrooms, 
I>. 0. Babcock (Ohio Ch'c. idd (tPIo), pp. 89-92, ///nseC'f),—In this eireular 
the author gives a. number of rules which should he adiiered to in avoiding 
poisonous mushrooms, calls attention to a few of the more common edible 
fungi, and gives a list of publications on mushroom identification and. culture. 

[Horticultural investigations at the Umatilla experiment farm., Oregoiiy 
in 1914], E. W. Allen (U, 8. Dept, Agr., Bur, Plant Indns,, Worlc UmUilla 
Bif'pt, Farnif IdVh PP- 12-.1S ),—^Directions are given for the management of 
hairy vetch as an orchard green manure crop. It has been demonstrated both 
at the experiment farm and by a number of orchai*dists that the reseeding 
method is thoroughly practicable and much cheaper than the annual purchase 
of expensive seed. 

For the purpose of determining the best size of trees to purchase and the 
height at which they should be cut to give the best results, a iiiiml>er of :l-year- 
old cherry and pear trees of three sizes were planted in 1012. The large trees 
wore oversize, being 1 in. in diameter and G to S ft tall. The medium-sized lot 
were 3.5 to 4.5 ft tall, and the small ones 2 to 3 ft tall. The largo, small, and 
part of the nicHlium-sized trees were cut off at the usual height of 18 in. when 
planted. One lot of medium-sized trees was cut at 0 in. above the union and 
another lot left unproned. Growth data secured from this exiH^rimeiit during 
three subsequent seasons and also from general held planting sliow tliat as far 
as the stone fruits are concerned large trees arc undesirable for lilanting on 
account of the heavy losses tliat result. It has also been definitely shown that 
for t.rees ixlaiited on coarse soils better results will be obtained by (mt.ting' the 
trees off close to the union in order to force the first y<M'ir’s growth ini'o a small 
number of vigorous branches. Trees left standing a,t full height after planting 
rarely survive. The trees 'topped at 18 in. from the ground (piictkly put out a 
k'irge number of small branches, advance slowly, and are dffllcrilt to train. 

Exi>eriments were conducted during the past three years t:o detmanine i,he 
effect of summer pruning upon the growth and training of fruit trci\s. The re¬ 
sults of this work indicate in general that removing atiout half the brancln^s 
from bushy, slow-growing trees and removing the terminal bud of all but G or 8 
of the remaining branches has a tendency to increase the size of weak-growing 
and bushy trees much faster than by winter pruning alone. This practice is be¬ 
lieved to be important for trees on coarse soils where slow growth iind early 
fruiting frequently occur. Heading back rapidly growing trees in summer fol¬ 
lowed by a light winter pruning tends to develop the trees more rapAdly than 
the usual method of ^ pruning heavily in winter at the expense of large quantities 
of wood growth. 

A brief statement of progress is given on cultural and variety tests of fruits 
and vegetables. The work of testing fruit varieties has been seriously hand.!- 
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capped by poor soil conditiop^i aad spring frosts. Two poplars (PopuUis aUa 
and P. 'biUsamifera suuveolens)^ as well as tw^o elms {XJlnim ptmiila and Ulmm> 
sp,), and an iipriglit willow (Balis sp.), all introductions by tlie IT. 8. Depart¬ 
ment of Agriculture from x\sia, have given considerable promise as trees for 
windbreaks. Tliey all come into leaf very early in tlie spring and appeal* to be 
vigorous. 

The influence of grass upon the growth of orchard trees^ B. T. P. Baekt® 
{Umv, Bristol Ann. Rpt. A<j)\ and Jlort. Research ^ta., PJ.VS, pp. 94-06^ pbs‘. S; 
Jour. Bath and and Bouilh. Gotmties Boc., 5. ser., 8 {1913-14), pp, 139-14-P 
pis, 3), —In view of the results secured in the earlier experiments at Wobiini 
(B. R., ir>, p. 474) and elsewhere, showing the detrimental effect of grass on 

fruit trees, experiments were started in 1900 under the direction of the National 
Fruit and Cider Institute to determine whether clean cultivation for a few 
around each apide tree would sufffee to lessen or prevent the injurious grass 
effect. In some cases the cultivated area extended for a radius of 3 ft., in 
others 4J ft., and in others 6 ft. Some of the trees were grown in grass. 

The X’esults of those tests uj) to 1010, six j^ears after planting the trees, show 
that the growth improved wdth the size of the cultivated area. From 1010 to 
1911 there was practically no gain from cultivation. The trees were then 
given no further cultivation. Measurements made in 1013 shelved a tendency 
in many cases for trees grassed over from the start of the experiment to gain 
slightly on those originally cultivated. The inference based on the behavior of 
six varieties is that trees do Ixenefit from cultivation and begin to show the 
detrimental effect of grass as soon as the roots extend out into grassed ar€sa.s. 
Trees that have been cultivated early in life may suffer more seriously from 
grass later on than trees grown in grass from the start. 

Similar experiments conducted in various orchards in the west of England 
have shown the beneficial effects of cultivation. The differences between 
grassed and nongrtissed trees in the present experiments were not so marked 
as those noted in the work at Woburn (E. B. R., 26, p. 639). 

Pruning, F. S, Merrill (Kansas Bta. Giro. 49 (1915), pp, Vh fills, 9 ),— 
circular contains practical suggestions for pruning orchard fruits, graiies, and 
bush fruits. 

New developments in spray materials, W. M. Scott (Amer, Apr,, 93 (1915), 
Ro. tl, p. 5; New Rnglaml Homestead, 70 (1915), No, It, p, $). —In order to 
obtain a fair comparison between arsenate of lime and arsenate of lead several 
exi'KU'InKjnts were condiieted for two yea,rs in which tins former was diluted 
to contain tbe same amount of arsenic as the diluted arsenate of lead. No 
diffei*ences could he observed during tbe summer between tlio two insecticides, 
either In their effect upon the fruit and foliage or in the c*ontrol ot the codling 
nioth, and other insects, no injury being produced and the codling moth btfing 
(‘ontrollod equally well in both eases. 

It .is stated that in a test by F. Johnson, formerly of the Bureau of Ento¬ 
mology of this Department, upon Baldwin apple trees at Westfield, N. T., a 
baidiumsulrfiuir preparation, to w^hich arsenate of lime was added, gave as satis¬ 
factory results as did the homemade lime-sulphur and arsenate of lead applied 
to adjacent trees, the orchard being entirely free from scab and codling moth. 
It is pointed out that calcium arsenate is considera,bly cheaper than lead 
arsenate and that it mixes with lime-sulphur without causing any. chemical 
reaction. By the substitution of barium for lime as a carrier for sulphur the 
decomposition which takes place upon drying can be eliminated.. 'Thus 'barium- 
sulphur furnishes a dry material which' can be redissolved for spraying purposes 
without losing its original composition. Experiments conducted during the 
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past year liare shown it to possess insecticidal and ftiiigicklal proi^orties equai 
to liiiie-siilphiir. 

Wew developments in spraying materials, W, M. Scott (Bpt. BI'Mg 
Jlort. Boc., 17 (WlJf), pp. Pd-iO//). —In this paper the author reviews recent 
lirogress in the perfection of insecticides and fungicides, and gives an acconiit 
of some demonstration eximriiuenls conducded to determhui the value of 
harium-sulphiir anti arsenate of lime as substitutes for lime-sulphur and 
arsenate of lead. 

The author concludes that the efficiency of these new spray materials has 
been sufficiently demonstrated to commend them to fruit growers for trial. 
The i)rmcii>al advantage of barium-sulphur over runo-siilphur is that the poly- 
siilphids of barium can be produced in the form of >soliible crystals while those 
of calcium can not. The chief advantage of ai*senate of lime over arsenate 
of lead is the cheaper cost of the former material. 

Farm apple storage, M. B. Cummings and P. M. Bombaed (Vermont Bta. Bui. 
1S6 (1915), pp. 99-136, pis. Jf, figs. 6).—In this bulletin the authors give a short 
account of apple storage practice in Vermont and briefly review previous in¬ 
vestigations dealing with the cold storage of apples. A detailed account is 
then given of apple storage experiments conducted during four storage seasons 
in a hasement room resembling in many rcsiiects a farmhouse cellar. The 
bulletin concludes with a study of structural characters of the apple in relation 
to storage. 

Tlie storage exx>erimeuts included several commercial varieti(.‘S of apples 
and two distinct lines of treatment were followed. In one case the apples 
were clipped in Bordeaux, copper sulphate solution, lime wuiter, or paraffin; 
hi the other case the apples w^ere packed in dry cork dust, dry and damp 
coniferous and harclwmocl sawdust, dry and damp leaves, dry and dam]) sand, 
chopped hay, paper wrappers, or in sawdust after being clipped in Bordeaux. 
The experiments were controlled with reference to ventilation and temi)erature 
and ill all cases untreated parallel cheek lots were stored. The data secured 
each season are presented in tabular form and discussed. 

Of the protective dips used Bordeaux was most effective in retarding decay 
and also in preserving the flavor. Co]>i)er sulphate gaN'c good results in preserv¬ 
ing flavor, but was of no value as proteclloii against sbrinkage and decay in 
stOHige. Lin3e water, whieb w'as used only with respect to flavor, was prac- 
ticalb^ of no value. Barnffiu was effective In retaining flavor and crispness, hot 
at the same time it induced early internal decaiy. 

All of the mecliaii1ca;i media uscmI in preserving apples reduced the tempera¬ 
ture of the fruit, but only niiU sawdust and cork dust jiossossed value in prenamt- 
ing decay. Sawdust from resinous woods imparts an undesirable flavor tx> 
apples, but hardwood sawdust does not injure the flavor. 

Apples kept best by first immersing them in Bordejiux and then packing them 
in hardwood sawdust. By this method of treatment lb per cent of a lot of 
Baldwin apples stored November 11 w^ere still in good condition on August 5, 
267 days after storing, as compared wdth 15 per cent of the control a|)ples in 
good condition on May 22, 192 days after storing, and of those dii>|)ed In Bor¬ 
deaux alone and packed in sawdust alone on July 17, 248 clays after stor¬ 
ing. The flavor of ai)pl<ss merely dipped in Bordeaux was somewlnit better 
than those dipped in Bordeaux and packed in sawdust Flavor tiists with 
the Northern Spy and lihode Island Greening apples gave similar results 
for the apples dipped in Bordeaux alone. ?liinilar results were secured with 
Northern Spy and Rhode Island Greening relative to the keeping tests of 
the above media, excejit that the period of storage for Northern Spy ended on 
July 6 and for Rhode Island Greening on July 17, 
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A study of tlie structure of tlie flesh and skin of seyeral varieties of apples 
as compared with their keeping qualities shows that the best keeping vari¬ 
eties have a firm tlesh, compact tissue, and a thick and highly impervious skin. 
Tlie sulxirization and entinijsation of the cuticle is a lU’otective contrivance 
which is of A'ahie in prolonging the life of apples. The change in chemical 
and mechanical structure of the cuticular layer and the epidermis in general 
seems to be quite common in the late keeping varieties, like Roxbiiry Russet 
and Ben Davis. The Baldwin, a midwinter variety, has a rather porous flesh, 
with large intercellular spaces and a moderately thick skin. Oldeubiirg, a 
fall apple, has a relatively thin skin wifh thin walled cells underneath. 

Report of cranberry substation for 1914», H. J. Pkankltn {MnssaGhusetU 
>S7x/. Bill 160 (1915), pp. 91-117 ).—^This bulletin contains a full report on the 
work at the cranberry substation in Wareham for the year 1914 (E. B. R., 81, 
p. 740). 

The usual weather observations were made during the year and some evi¬ 
dence was secured which indicates that an increased water content of the 
soil leiHls to rtiLse the minimum air temperature above it on cold nights. 
Experiments in frost protection were continued. In Septeinhi'r a test: was 
made of cloth such as is used in shading tobacco as a means of iirotecding 
bogs from frost. A strip of cloth was supported by wires held 8 ft. above 
tlie ground liy stakes, about 0 sq. rods of rather dry grassy lowland being 
covered. The cloth, was spread out for the tests after sundown on cold 
nights, tlie covenMl area, being shut in on all sides. The clotli was removed 
soon after simriso and the soil oxiiosed to the heat of the day. Tliermometor 
readings ^vm'o ina<!e 5 in. from tln.^ ground under the cover and on adjoining 
exposed iaiul. Tlie i*osiilts showed that the cloth gave an advantage of about 
4.5° E. With the outside temperature at 2U.5® there was no frost under the 
cover. It is believed that this advantage would be sufficient to warrant the 
protection In this manner of bogs yielding good returns. The first cost of 
protecting bogs with clotli is estimated as less.than $2{K) an acre, and the 
loss from deiireciation no greater than the cost of the upkeep and operation 
of a {lumping plant. 

AVork OH tlie cranberry ferUIissor plats was continned, no distinct; advantage in 
(iuaiitit.v, color, and size of fruit being sliown by fbe fortilizod nroas iis com¬ 
pared witli tlic clieck ]iiiit.s. '.riie storage t:i'sts again showed a decrease in the 
koopiiig (piality of tim fruit from nitrate of soda plats. It is lailloved that the 
l<iss Iroin t.li(!Se plats may be duo to a groiitor sbrinking of (lie soiiiewdiat more 
succulent fruit rallmr tlmu t:o iuert-ased rotting. In 10:14 two varieties were 
ft'rtitizod (luring llu> l)lo()miug p(;riod witli a, mixture of 1,W lbs. ])or acre of 
iiitrat.e of soda, 400 llm. of acid plmspiiate, and. 200 ll)s. of bigb-grade sulpbate 
of imtasb. Data secured in yield and size of fruit indicate that tile application 
of fertilizer dm.'ing tiie blooming p<a-iod teud.s to cause a greater number of 
blosMonm to set and in.aturo fruit. The same result was olisorvod in the applt- 
cation of nitrogenous feirtllisjers during tiic bbxnning period in 1013. 

TIjg bee pollination exp(iriments were discontinued. Some preliminary ob¬ 
servations of studies of the seasonal development of the root growth of cran- 
iierries and of Mycorrhlza fungi on cranberry roots are noted. Observations 
made at the harvesting period indicate that the average loss of berries with 
can^fnl scooping is about 10 per cent as compared with an extreme loss of 25 
per cent fi'om hurritMl scooping. It is believed that under normal price condi¬ 
tions it will pay to scoop heavy or medium (frops slowly and carefully. Obser- 
yatlous on tlie temperature of June re/lowage water with reference to bnd iii- 
.1ury have .sliown that water at 80° ranges practically no damage to the buds. 
It is believed that higher temperatures will seldom be experienced in flooding. 
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The season's work with plant diseases and iaseets is noted on pap^es HHO and 
852, respectively, and a study on water movement in peat t>n pai^e 822. 

State bog* report, If. J. FinvNKLiN Bpt. Cape Cod Cmaberrn CnnrerH" 

il,s\s‘oo„ i37 i'CJlJj), pp. 5^-27 ).—^iV summarized account of the above noted worlc 
at the cranberry substation. 

[Cranberry investigations] {Wiscomhi Hta. Bvl. 25t>.(/d/5), pp, 28, 2P).— 

A brief statement of progress in t.ho station’s craiiberiy work (K. S, It., 81, 
p, 885). 

The results of the clean culture method, of cranberry bog culture—tliat Is, 
sanding and draining—continue to demonstrate the efficacy of tills mode of {ail- 
tivatlon in comparison with the older methods of bog management. I^Iost of the 
new l)ogs in the State a re being installed on the clean culture basis. The attempt 
of growers to reclaim old bogs by sanding on top after partial at(emi.)ts at weed¬ 
ing and without adequate drainage minimizes materially tlie advaniago of the 
clean culture process, since the retained moisture facilitates luxuriant moss 
growth. 

An inspection of most of the Wisconsin bogs by C. L. 8hoar rei?ai]led In tluj 
conclusion that ilie so-called blight, which airparently prevents I he development 
of much of the fruit after blossoming (E, S. Ih, 31, p. 840), is really due to lack 
of vitality of the vines caused by improper cultural conditions, more especially 
insufficient drainage. 

The avocado in California.—Culture, production, and marketing*, I. ,T. 
CoNDiT (CaMforma Bta, BuL 2“)4 (lOlf)), pp. 381S94, firjs. 9 ).— In this paper 
the author disemsses tlie avocado with reference to its general distribution, eco¬ 
nomic importance, climatic requirements, projiagation and culture, production 
and marketing, insects and diseases, and varieties. 

Botanical chai’acters of the leaves of the date palm used in clistiiig’uishixig 
cultivated varieties, S. C. Mason (U. B. Bept. A(p\ JBC. 228 (/fl/5), pp. 28, 
pU, d, ftps. 15 ).—The results are given of a, study of the foliage chni'acii'rs ol: 
the date palm, the object of the study being to develop a. classification of char¬ 
acters adapted to determining varieties. The system of classification din'isrul 
is here explained, together xvith tlie method of nH*ording characters. Descrip¬ 
tions are also given of four varieties of the Deglefc Noor date showing the 
application of this system of leaf study. 

Mangoes in Florida, P. 11. .EolFvS {Florida Bta. JUiL 127 (./fi/5), pp. 
jfips. 19 ).—practical treatise on mango ctiltnre. Ooasidoiaitlon Jb given to tlie 
history and range of mango culture in Florida, time of ripening and !>looming, 
methods of propagation, etfects of atoek (Ui scion, enif.nre, fortillzat ion, nmrket;-' 
ing, joango groups and varieties, and culinary i^ecipes. A short bibliography 
of literature on mango production is appended, 

FOEESTEY. 

Forest planting in Vermont as an investment, A. P, Hawes {Ymnmii Bia. 
Bui. 188 (1915), pp. 251-29Ji, pin. If).—A cultural treatise including a dlscnssion 
of the possibilities of forest phnitiug in Vermont xis jin investmont. The sub¬ 
ject matter is discussed under the following general headings: Buggest ions for 
the prospective forest planter, land which should !)e reforested In \hn*iuont, 
safety of an investment in forest planting, kind of trees to plant, methods of 
planting, convenient planting crew, time of jdanting, spacing, esthetic planting, 
cost of planting, care of forest plantation, taxation on forest plantations, re¬ 
turns from plantations, profit from forest planting, value of land that can be 
pjantecl profitably, cost of raising pine lumber, and schoohendowment forests. 
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The text is given of the Tennont net of 1912 relating to the taxation of 
young timber, as well as the act of 1012 providing for soliool-eiidownwmt forests. 
Data on tlie height and diameter growth of white pine, Norway pine, halsani 
fir, and white ash are fippended. 

The cypress and juniper trees of the Bocky Mountain region, G. B. Sub- 
WORTH (IT. B. Dept Ag}\ But. 207 {1015), pp. 36, p?.s-. .57).—-This bulletin de¬ 
scribes the distinguishing cliaractervS, geographic distribution, and forest habits 
of all the known species of cypress (Cupressus) and junipers (Jiiniperus) grow¬ 
ing within the liocky Mountain region of the United States, including also 
Oanadian territory lying directly north of the Kockies and Mexican territory 
adjacent to the Southwest. The descriptive text is accompanied by illustra¬ 
tions representing foliage, fruits, seeds, and other important parts of the trees 
in their natural size as well as maps showing the geographical distribution of 
the different species. 

Caoutchouc, A. J. TTltjSe (Caoutchouc, Eaarlcni: II, D. Tjcenk Willmlc cG 
Bon, 1013, %}p. T7iT+,9d, figs. 3S ).—treatise on the culture, diseases and 
pests, tapping, and preparation of rubber wdth special reference to Jlevea hrasiD 
iensis and Fieus eUisiica, Notes are given relative to vulcanization, regenera¬ 
tion, and rubber surrogates, together with statistics of rubber production and 
eonsumijtion in different countries. 

Cinchona culture, A. Gkootiioff (Do Kma<mlUim\ Ilaarlem: IL D, Tjecnlc 
WilHnk iii Bon, 1012, pp. Ill, figs. 30). — A. treatise on cinchona with reference to 
the history of (he iiKlustry, the introduction (.>f the cinchona tree into Asia, its 
botany and cnllure, Urn exploitation and prei)nratioii of the bark, uses and com¬ 
merce, and geographical distribution of the industry. 

Union of an oak and a birch, W. T. Dxvxs (Proe. Btaten IsL Assoc, Arts 
and Bel, 5 {lOlS-lJj), No. 1-2, p. 10, pi, 1).—An illustration with descriptive 
notes is given of a white oak {Quercus alha) and black birch (BeMla lenta) 
that have grown together in such a manner that if the trunk were all that could 
be seen they would ordinarily be taken for one individual. 

Union of an oak and a beech, A. IIollick; (Proo. BUtten Jsl. Assoc. Arts md 
BcA, 5 (1913-14), No. 1-2, pp. 11, 12, pi, 1 ).—^An illustration with short de¬ 
scriptive notes is given of a wdilte oak (Qmrcyus alha) and a beech (Fagus 
anierieana) which have grown together at the trunk similar to the above-noted 
trees. 

Notes on the germination of some tree and shrub seeds, W. Kinzeo 
(Naturw. Fjtschr. Farst u. Lmidio., 13 (Wir>), No, 4-5, pp. 120-159).—DxirUm the 
course of the author’s investigations during the j)ast 10 years relative to the 
effect of frost, light, and other inlluences on the geriiiimition of seed of vnriouB 
kinds (10. S, It., 2C>, jc 821; 29, p. 421), germination tests were mtide of the seed 
of a nuniber of trees and slirulhs of diverse^ si)ecies. The iireseiit article comprises 
observations on the germination history of th(?se trees and shrubs, with s|>eeial 
reference to tlie develojnueiit, ripening, and resistance faculty of Iho seed of in¬ 
digenous and cultivated forms of linden. 

The application of town sewage and house garbage as a forest' manure, 
BcHWAxmAoxi (Msehr, Forst u. Jagdw,, ^7 (1015), No, PP- 240-256), —Experi¬ 
ments i*oiiducted in the neighborhood of Berlin in the use of sewage waters 
diluted by rain wxder and of house garbage hidieate that an iniportant increase 
in size may be obtained in various hardwoods by inngations with sewage water, 
but that sucii irrigation should be confijiied to the first few ,yo«u*s In the life of 
pine and spruce trees and is apt to cause damage to all evergtx^en trees after a 
few years’ time. The trouble appears to be due rather to,, a change in' the level 
of the ground water than to any specific injury from the sewage water. The 
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use of garbage wRerever feasible appears to be desirable, since it increases tbe 
moisture content ot tlie soil and furiiisbos available plant food for tbe trines. 

Aiiiitial progress report on forest administration in tlie Western, Eastern, 
and Kuinaun Circles of the United Provinces for tlie forest yeai" 1913—14, 
H. G. IlirxsoN, J, C. TiTLLOcni, and F< Catsnino {Ajui. UpL F(yn\^t Admin, Went,, 
Mmt.j and Kummm Girclc.^ lindialy pp. Is Ibc 

usual report on tbe administration, management, Bilvnailtural op«‘rat!ons, 
and exploitation of the state forests in tbe Western, Eastern, and Kiiinann 
Circles of tbe United Provinces, including a linaiicial statement for the fonwt 
year 1913-14. 

AH imporant data relative to tbe forest areas, forest surveys, working plans, 
forest protection, and miscellaneous work, yields in major and minor forest 
products, revenues, expenditures, etc., are a])ponded In tabular form. 

Progress report of forest administration in tbe Punjab foi" tlie year 
1918-14, Ik McIntosh (Rpt Fore-fit Adnim, Punjad, pp. 

0/X).—A report similar to tlie above on tbe administration of tbe state forests 
in tbe Punjab, including also a quinquennial review. 

The production of lumber in 1913 (U, tSt I>cpt. Af/r, BuL 2tI2 {'JOtf)), pp, 
S2, jflps. 2 ).—statistical report on tbe production of lumber In tln^ United 
States in 1913, prepared by tbe Forest Service In cooperation with tbe lUireau 
of Crop Estimates. 

Detailed data are given showing tbe production of tbe important kinds ol: 
lumber by Stales and the number of active mills in each State, together with 
data sliowing tbe total production of minor species of lumber and the principal 
Sates reporting same. Comparative summaries of production by States and 
species are given for 1913, 1912, and 1011. 

In 1913 ii total production of - 38,387,009,000 ft. b.m. was roiHU'tod, ns com¬ 
pared with 39,158,414,000 ft. in 1912. Soft woods contributed 30,302,519,000 ft. 
b.m, in 1913, as compared with 30,520,410,000 ft. in 1.912, 

DISEASES OF PMl’TS. 

[Investigations in plant diseases] (Wifieomin- fila. BuL 2n0 (/.9/5), pp, 
-D*—A. summary report: is given ol: work carried oii. l>y the deparP 
inent of plant 3 )atbology during tbe y(S‘U‘, tbe investigations <‘onsisting of a 
plant disease survey, and exi)erimeut.s with rolvproof cabliage, onion smut, am! 
pea blight. 

In coni'uxition with the plant disease survey a new dlBoase of cmmm!>er, 
known as “white pickle,bos been discovered. It affects botli vine ami, fruit, 
causing seinous losses. Tbe can.se is us yet undetermined. 

Ill continuation of the experiments in the production of cabbage iinmime to 
tbe disease known as yellows, one strain has been developed and seti<i i>la</erl 
in tbe hands of selected growers. A stand of from 95 to 99 per cent of tbe i*ot™ 
proof type wa.s obtained, as comi)ared to 15 to 20 iier cent of a crop where 
imported Danish and Puget Sound seed was used. Efforts a,re being ma,de to 
produce a seed of this resistant strain on a commercial scale in tbe Pug(4 
Sound region. 

A continued investigation on tbe prevention of onion smut by tbe use of foiin- 
aldebyde solution has shown that tbe treatment greatly reduces tbe aiuoiint of 
disease at a cost of about $4 per acre for tbe fungicide and its aiiplication. 

Tbe pea-bligbt investigation during tbe year has been extended to study 
tbe influence of drainage. Where land that had been previously cropped 
with peas was thoroughly drained but little blight was observed, while on the 
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imdrained portions of tlie same plat a total loss was experienced. Preliminary 
Investigations have been begini on tlie development of a resistant strain of 
plants. A survey made of the pea industry indicates that a lack of rotation is 
one of the chief contributory factors in the prodnctlon of pea blight. 

Liglitning* injury to potato and cotton plants, L. IL JoNics and W. W. Gil¬ 
bert (PJi i/topaihologUt d (1915), A'O. ^3, pj). pin, 2; ahs. in PhuiopailioJogv, 

Ji 'No. 6\ p, //d6‘).— The results of an inquiry into the injury caused by 
lightning are given, the antliors stating that such injury is not niicommon to 
certain croL>s, particularly cotton, potatoes, beets, tobacco, and ginseng. 

Belation between Piiccinia graminis and plants biglily resistant to its 
attack, E. 0. Stakman iV. >S'. Dcpf. Agr., Jour, Agr, Research, 4 (^015), No. S, 
pp. 19S~200, pi. 1). —In amplification of an account previously noted (E. U., 

83, p. 245), the aiitlior gives some results of histological studies of the hyplial 
Invasion of Severn 1 plants by P. gram inis. 

It is stated that when plants practically immune to P. graminis are inoculated 
the fungus gains entrance in a penlnctly normal manner. After entrance it 
rapidly kills a limited number of the plant cells in its immediate vicinity and 
seems then unable to develop further. 

The relations between plant ainl parasite hi partially resistant ami in almost 
totally immune plaiils are different In degree tmly, hypersensiilveiiess appearing 
to be a phenomenon fairly common among both somewhat resistant and almost 
totally resistant idaids. 

A bibliography is given. 

A preliminary rG|3ort on, the relation of grass rusts to tlie cereal rust 
problem, E. (I Si’akman (.I/m*. in Phglopathologg, .// {J014), 'No. 6', p. 411 ).— 
In contlnimtion of previous studies on rust specialr/iation (E. S. Th, 31, p. 146) 
the author reports experiments in which iiredosporcs developed (ui grasses in 
the lield were ns(?<l to inoculate wheat, oats, barley, and rye. It was found 
that PmidnU graminis from Agropyron repens, A, Umcrurn, A. canimim, A. 
smilMi, and HorJewm jiilHituni transferred quite readily to barley and rye, 
only occasionally to wheat, and. practically not at all to oats. The nisi: triUisfers 
readily from JJactyUs glomerata- and Poa nemoraUs to oat;s, but not to other 
cereals. 

Attempts were made to transfer rusts occurring on Agrostu alha, A, stolonifer, 
Aathoxanihum odoraiton, CUilaiiHtgrosiis mnadtnms, Poa pratensis, a,mi P, com’- 
prcssa> to wdieat, oats, !>arley, and rye, but, with the excei>tion of a few small 
si)ores and a very few inistnles, the results were entirely negative. 

The ascigerous stage of Helniintiiosporium teres, A. (I. JouxsoN (Ahs. in 
PMftxypatdioUnrg, 4 No. 6*, p. In the course of studies on the 

ITEmintliosporunu (lis<Rises of ))arley the author found an asclgerous stage 
which is considercHl to be a si)ecios of Pleospora. 

Some facts of the life history of TTstilago zese, F. J. P,i,nMETREn (AJjs. in 
Phytopalliologg, 4 (h9:/4), No, (?, $)p. ./},/,/. -The author reports inoculation 

work with sporidia of IJ. saw which iiulicjites that infection may take place 
readily without any injury of tlie tissues, and that the infection is purely local. 
On very yonng corn plants successful infection often takes place, but not mueh of 
the host tissue is involval. No effect of freessing temperature on the vitality of 
spores was obsei*ved. Sitores placed in a silo in tlie fall failed to germinate 
within two months from the time they were placed in thc^ silage, but whether 
they germinated in the silo or whether the various organic acids which are 
developwl during fermentation of the silage destroyed tlicir powers of ger¬ 
mination has not been definitely determined. It is considered, however, that 
the acids probably are the chief agency in destroying the powers of germination. 
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TMrcI progress report on ynsarixun-resistant cabbage^ L. B. Jones (Jii.s*. rn 
Phytopaihology, 4 (M/4)^ 6, p. 404). — Tlie aiitlior reports trials 

in exi,)eriBienta] lieUls as well as in cooiierative tests witli farmers of strains 
of cabbage wlildi were previously reported (E. S. E., 31, p. 44.6) as resistant 
to tlie cabbage yellows fungus. 

Comiiared witli tlie commercial strains, practically all ])lauts lived and 
lieadod, giving a very large increase in production. It is considered jnstlHalib^ 
to conclude tliat tlie disease-resisting quality wliicli lias sliown itself in tliree 
successive generations is a fixed transmissible cliaracter. 

The relation of temperature to the infection of cabbage by T'usaxiu.m con- 
glutinans, J. Cl Gilman {Ahs. in Phytopathology, 4 UOH), No, 6’, p, 404). — 
In connection with Investigations on Bhisariiim disease of cabbage by Jones 
(II g. li., 31, p. 44G), the author found that the disease was induced by a. soil 
temperature of from IT to 22*^ C. or above, while no disease was found in Hats 
and pots with soil from the same field but kept at 14 i,o 17°. These (experi¬ 
ments indicate that the organism is dependent on a rather high soil temperatures 
to produce infection. 

Cotyledon infection of cabbage seedlings by the bacterial black rot, 0. 
BimcHSLER in Phytopathology, 4 ^014 )9 No, 6 , p, 40i ).—The author 

reports that cabbage seedlings grown in >soil that had been previously inoculated 
with Pseudomonas campestris were frequently found attacked by black rot. 
Specialized water pores are not found on cabbage seedlings, and until they are 
developed on the secondaiy leaves the cotyledons may function in guttation and 
bacteria enter through the stomata. The points of original infection are lim¬ 
ited to the area active in guttation. The disease was also induced by inoculat¬ 
ing droplets extruded by the cotyledons. 

A disease of red clover and alsike clover caused by a new species of Col- 
letotrichum, P. J. O’Gaea (Ahs. in Phytopathology, 4 Ud)-t4)? No. 0, p. 4'iO ).— 
The author describes a widely spread disease in the State of Utah on red and 
alsike clovers. The plants are attacked most frequently at or near the (U’ovvn, 
but the fungus may also attack the steins just beneatli a cluster of blossoms, as 
well as the petioles and stiiiiiles. A technical descriplton of th(‘ fungus, whi(*Ii, 
is a species of ColJetotrlchum, has been noted (E. S. IL, 32, j). 812). 

A disease of the underground stems of Irish potato caused by a new 
species of Colletotrichum, 11 J. O’Gaua (Ahs. in Phytop(ith<d(igy, 4 (N)14), No. 
(K PP’ 410, 4 ^0-—According to the autlmr, a disease of potatoes which may 
bCH'ome of economic importance was observed in the Salt l4ake Valhy, Utah. 
WliiU'i examining some badly diseased Helds many plants were found to Inive 
dark brown or black cankers or lesions on the underground stems, the stems 
often being completely girdlai. The organism causing the trouble has b(a.m 
Isolated 4 ind a technical descriiition of it is given elsewliere (R, 8, K., 32, p. 842). 

'^Spindlhig sprout” of potatoes, F. H. IlAxm {N(m York, Btalv Pui. iPMi, 
popular ml. {1915), pp. 4f i).—This is a popular edition of Ihilletiu 3PP 

previously noted (E. 8. E., 33, p. 52). 

A contribution to the life history of S-pongospora subterranea, L. O. 
Kxjnkel iU. 8. Dept. Apn, Jour. Ayr. Eesearch, 4 (1915), No. S, pp. m5-278. 
pU. 5).—In a preliminary reiiort the author describi^s a tyiie of infection sup¬ 
posed not to have been noted heretofore. 

Infection of growing potatoes by B. siMerranea is accomxhislied not by sepa¬ 
rate amoeluB, as previously sumiosed, but through the action of an Invading 
Plasmodium infecting a large number of cells at each point of entrance. This 
raises numerous questions regarding various related organisms, 

'It is noted that the cells in each little area of infected tissue are Htlmhlated 
to^abnormal growth and division. In stored tubers spores germinate In the base 
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of tlie old sori and produce amcebic, which come together to form plasmodia 
that cause secondary infections. These plasmodia feed on surrounding tissue, 
causing a dry rot, which is iirobably a mild form of the canker stage. 

The spores germinate in culture media, each producing a single uninucleate 
amceba, and this body encysts, entering a resting stage, when conditions become 
unfavorable. Apparently saprophytic plasmodia are produced on culture media. 

A bibliography is given. 

Soil stain and pox, two little known diseases of the sweet potato, J. J. 
Taubenhaus (Abs. in Phytopathology, Jf No. 6, p. 4 OS ).—Soil stain or 

scurf, which was first described by Halsted (E. S. R., 2, p. 416), was attributed 
to MonUoclmtes infuscans, but the author has carried on some investigations 
wdiich indicate that the genus Honilochsetes is probably not well founded. 
Affected i)otatoes are considerably reduced in value, the disease being confined 
to the underground parts and carried with the seed. It is said that it may be 
easily controlled by soaking the seed (roots) for 10 minutes in a solution of 
corrosive sublimate. It may also be eliminated by growing plants from vine 
cuttings. 

The second disease reported upon was also described by Halsted (E. S. R., 2, 
1 ). 410) and attributed liy him to Aeroeystis hatatw. During two years’ -work 
of the fuithor’s on this disease this fungus has not been found associated with 
it A Fusarium, an Actinomyces, and a Rhixoctouia %vere isolated, and it was 
found that an excess of lime favored the disease, while an acid fertilizer such 
as acid phospliate reduced it. 

Some important leaf diseases of nui'sery stock, V. B. Stewart (New Jorh 
(Jornell Bta. Bui. S58 {1915), pp. 167-226, jfigH. 29 ).—^This is a condensed report 
of investigations since 1909 on nursery leaf diseases and means of protection 
therefrom. Tliese include ai>ple scab CVenturta inicquali-s), pear scab (B. 
pyrina), apple powdery mildew (Poflosphora oxymmitlim or it leAicotrlcha), 
yellow leaf disease of cherry and plum, ascribed by Higgins (E. S. R., 20, p. 
^140; BO, p. 750) to Coceomyaes spp. (polymorphic forms of Cylindrosporinm), 
I-iowdery mildew of cherry (P. oxyaeantlKc), anthracnose of currants and goose¬ 
berries (PsiyiulopC'Zim rlMs, parasitic stage Glwospormm riMs), Septoria leaf 
spot of the same plants (8. ribU), gooseberry mildew (^phwrothcca piors-tivw), 
leaf blotch of horse chestnut (Lcestadia (BfiCuU, conidial and parasitic form 
Phylloatleia parUe), peach leaf curl {hJxomous deformans), leaf blight of pear 
and (luince {Pahnva mmiilata {^iigmatea mespUi], parasitic stage BJntomo- 
sporkinh waeulatiioi), Be])toria leaf si>ot of pear (MyeosphcereUa sentina, 
conidial stage B. pirieoJa), black spot of roses {Dlplomrpon ro.vu?, conidial stage 
A(rtiwyn(vm.a ^?*o,va’) AUid mildew of rose and peach {Bphwrotkcea pannosa^ conidial 
form ('HdiiWi J(.m*oc<miunh ). 

A promising new fungicide, W. M. Scott (Aha, in Phytopathology, 4 (1914), 
No. 6, p. 412 ).—^The jiuthor briefly reports upon some experiments on the use 
of barium poly^suIpllid in crystal form for the control of apple scab. Spray¬ 
ing experiments w(U*e (jonducted, the fungicide being used at the rate of from 
B to 6 lbs. to each, 50 gal. of water in comparison w^ith lime-sulphur solution. 
No outbreak of apple scab occurred on any of the cheek's, so that the value of 
ilie fungicide could not be determined for the control of the disease. 

In peach-spraying experiments the barium sulphur used at the rate of B lbs. 
to 50 gal. of water controlled peach scab almost completely. 

The author concludes that this material has decided fungicidal |)ro,peidles 
and is wortliy of further investigation. 

Apple cankers and their control, L. R. Hesler (Aoto Yorh Cornell Bta. Cire. 
28 {1915), pp. figs. 16 ).-—Brief popular descriptions are given' of the 

vuiloiis forms of canker of a'pple trees found in New lork* State with sugges- 
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tioiis foi* tlieir control as far as definite means are known. In addition to frost 
cankers and siinscald, tlie forms of canker and tkeir causal agents taken ui> are 
apiile tree canker (Physalospora cydoniw)^ fire bliglit canker (BaellluH lUivjh 
lovorus)^ European apple tree canker (Wixdria (liUi^sinut), Tlliiiols blisler 
canker (Wunmularia discreta), bitter rot canker {(Jlomcrella c-ingulaia), aiui 
a superficial bark canker caused by Myxosporkmi eorlicolutik 

Meld studies of apple rust, N. J. Gidbings and A,. B,eec5 (AM, in 
pathology, 4 (19X4), No, d, p. 40 I ),—In continuation of previous studies (E. S. 
R., 28, p, 748), tlie authors give the results of experiments undertaken for the 
control of the apple rust. 

The results indicate that it is impracticable to control this disease in com¬ 
mercial orchards by use of liquid sprays, as spray material applied a wen.^k 
previous to infection did not appreciably reduce the amount of disease. Of the 
fungicides tested, commercial lime sulphur gave the best results; with Bordeaux 
mixture second and atomic sulphur third. 

Orchards were found infected to a considerable extent three-fourths of a 
mile from any cedar trees, and the effects of a severe rust, infection, it is 
claimed, may be noted on trees for at least two years following it. Tliere is 
believed to be some evidence that heavy infection of a cedar tree is followed 
either the first or second season afterwards by a loss of vitality and inhibition 
of growth, which renders that tree practically immune for one or two seasons. 

Apple rots, Cl Brooks, D. F. Fisher, and J, S. Cooley (Ahs, in PhytopathoP 
ogth 4 (X914)i 'No. 6, p. 409). —^The authors report having, isolated from market 
and storage apples the following fungi which are capable of producing a rot of 
the same: Bpheeropsis malormn, CHomerella cingulata, Monilia sp., BotrytiH 
cm&rea^ Pliomopsis mall, PenieilUum expansmni, P. commune, P, pinophUum, 
Mucor stolonifer, Oephalothecium roseum, Aspergillns niger, THclmlemm sp., 
Pestaloszia guepini, P. Mevipes, VerticilHmn sp., RaniHlaria fnaeronporo, Fn- 
mrimn radicicola, F. piitrefadens, and several specie>s or strains of Altornaria, 

Of the above species, P, expamum is tlie most common on the storage fruit. 
Sphairopsis and the Alternarias cause most of the blossom rot in eastern States, 
and the Alternarias and the Fusariums the core rots in tlie Northwest. The 
Alternarias are also of common oceuiTence following Jonathan spot and scald. 

York spot and York skin-crack, 11. S. Reed (Ahs, in Phyinypathology, 4 
( 1914)9 d, p, 4 O 0 ).—The author reports some new, or at least undescribcMl, 
troubles observed in Virginia in 1914 on the York Imperial apple. 

The spot appears somewhat different from tlio Jonathan s:pot and is cha,m,c- 
terissed by much larger sunken areas on the fruit, vvhieli bea,r some r(\semblanc(^ 
to moderate hail injury. The tissue beneath the spots is dry and corky. When^ 
the trouble is severe the supei'ficial tissues are water-soaked. 

York skin-crack was first noticed by the author in 1911, but did not become 
serious until 1914. The skin of the fruit is at first pitted and then cracks oikui, 
giving entrance to various decay fungi. There is a leather constant association 
of a species of Alternaria with this trouble, and this fungus has been Isolated 
and is now under further study. 

Orchard experiment with Jonathan spot rot in 1914; G. W. Marthst 
in Phytopathology, 4 ( 1914)9 No. 6 , p, 4 O 6 ),—In continuation of a previous report 
(F. S. R., 29, p. 847) tlie author hagged ai>ples, as In the previous investigation, 
and compared the protected with the iinbagged apples. The results obtained are 
in harmony with those of 1913, which indicate that Jonathan spot rot is caused 
by a species of Alternaria and that infection occurred later than June 9. 

: Jonathan spot, hitter pit, and stigmonose, C. BiiooKS and D. F. Fishi® 
Phytopathology, If (1914) f No, C, pp, 402, 4^^)*'™*“Fxperiments of the 
/authors' have shown that both Jonathan epot and bitter pit are usually worse 
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on large apples tlian on small ones, and tliat bitter pit is increased by con¬ 
tinued heavy irrigation, by continued light irrigation, or by sudden checks in 
the water supply to heavily watered trees.. If a sudden drought comes at mid¬ 
season the effects may become more extreme than in typical bitter pit, the 
fruit developing large dead areas beneath the skin^ with a very high coloration 
on the surface, while the fruit is still green. In such cases drops of sticky 
exudation often appear on the affected areas and the fruit ripens prematurely. 

Stigmonose is a term used to refer to the response to insect attack, and in 
tlie apple one form seems to be closely associated with the occurrence of the rosy 
aphis. It differs from bitter pit in that it develox)S earlier in the season, occurs 
on the fruit in the middle of the tree rather than on the exposed limbs, is often 
followed by cracking of the fruit and premature ripening, is often accompanied 
by a gnarled appearance of the apple, the spots are not typically at the end 
of vaseulars, and the brown tissue beneath has more definite margins and is firm 
rather than spongy. 

Stigmonose: A disease of fruits, M. B. Waite (Ahs. in Phytopathology, 4 
{1914), 'No, 6 , p, 402), —The author reports having observed in and under the 
skin of Japanese plums, x>ears, and apples a disease which he designates as 
stigmonose. 

On pears stigmonose forms a hard, sunken, slightly atrophied, greenish spot, 
and in late pears it may become brownish. In apples a similar sunken, greenish 
spot is produced, the spot later becoming corky and dry, resembling l)itler pit. 
In plums the spots remain firm and hard, although ijossibly streaked with 
brown after tlie fruit ripens. 

Plant bugs and aphids are considered as having an important part in the 
formation of these injuries, and the stigmonose effect has been observed on the 
apple around curciillo feeding iinnetures and scars made by the ovipositor* 

Common diseases of apples, pears, and q[uinces, M. T. Cook (Neio Jersey 
Stas, Cire, 4i, PP- 20, figs, 18). —This is a descriptive list of common diseases of 
pomaceous fxmits, with treatments. *A discussion is also given of water core, 
winter injury, and spray injury, also of spraying, with reference to the organism 
to be controlled, the material to be used, and tne time of application. A spray 
calendar is appended. 

Common diseases of the peach, plum, and cherry, M. T* Cook (Neio Jersey 
Stas, Cire, 4t>i PP* 10, figs. 10). —^Besides a discussion of the most common dis¬ 
eases of drupaceous fruits in this State, and treatments so far as known, a de- 
seripilon is given of injuries due to cold, sjyrays, and constriction by label 
wires, said to cause symptoms like those of yellows. Spray calendars adapted 
to the peach, plum, and chcrx*y are also given. 

A preliminary report on twig and leaf infection of the peach by means 
of inoculations with Cladosporium carpopMlum, G. W. Kkitt Phyto¬ 

pathology, 4 {1014), No. 0, pp, 408, 400), —^The author reports successful infec¬ 
tion experiments with C, mrpophituni taken from leaves ntxd twigs, more than 
50 lesions being counted on twigs and more than 100 on leaves. On the control 
plants only one primary twig infection developed and no primaiy leaf infection 
was found. 

Eungus-host relationship in black knot, E. M. Gilbekt in Phyto¬ 

pathology, 4 ( 1014 ), Nq, 6 , p. 402 ). —^A microscopical study of the foiunation of 
black knot gall shows that a considerable portion of the hjxiertrophy is in 
regions not directly in contact with the fungus. The continued invasions of 
the fungus hyphxe cause a separation of cells into larger and small masses, and 
during this process some of the cells gradually fill with ',a' granular substance 
which becomes resinous in nature and is exuded from the'mature knot Other 
cells disintegrate, the cell walls break down, cytoplasm disappears, and at this 
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tsuie it is not iineoiiiniou to find tlie Rost nuclei lying free between tlie byiRiie 
ot tlie fungus. 

Tlie perfect stage of the fmigus x>f raspberry aiithraciiose, W. II. Biiuk- 
noLDEK (A6.S*. in Fhytopiith<>lngiJ, 4 P- 407')During 11)11 the 

aiitlior made an examination of tUe affected steins which showed inlimte inistnlos 
on the diseased area. From these were developed cultures the same as those 
from conidhi of tlie aiithracnose fungus {iilaiOHptmum 'vcnelnm). The mor¬ 
phology of the fungus on rasi)berries seems to he identical witli that found by 
Woroniehin ni>on Pyrus, which is attributed to PlvciudiHcella pirL 

[Ftiiigtts diseases of cranbex'riesh H* Franklin {xiltu^siHOimclts Bt(h I$uL 
760 (1915), pp. 94r-100). — A. report is given of investigations carried on in 
cooperation with O. L. Shear, of the Bureau of Plant Industry of this Depart¬ 
ment, the general plan being the same as that x>reviouBly described (F. S. It., 
SI, p. 740)'". 

Experiments for the control of diseases by spraying with Bordeaux mixture 
have been continued, but no evidence wars obtained to indicate that spraying is 
benellcial, and under some conditions it was apparently injurious to the crop. 
Indifferent results were obtained in an attempt to determine whether the keep¬ 
ing cinaiities of the fruit in a sprayed plat were better than those where the 
plants were not sprayed. The use of copper sulphate iilaced in flowage water was 
again tested without definite results. The berries from the treated sections, 
however, showed a' smaller percentage of loss in storage than the untreated ones. 

The effect of s]>raying on root development of crauherry plants was studied, 
and the results obtained seemed to suggest that the plants are injured by retard¬ 
ing the doveloiunent of new rootlets. In order to determine definitely the effect 
of Bordeaux mixture a series of idats were sprayed in various ways, excessive 
quantities of the fungicide being employed. It seems that sijraying .for the 
control of fungus diseases in the Cape Cod bogs is impracticable unless some 
noninjiirions substitute for Bordeaux mixture can be found. 

Notes are given on the disease commonly called ringworm, which, instead of 
being the result of insect work, seems to be due to the attack of fungi. The 
author also rejiorts the occurrence of the Wisconsin false blossoni disease 
(E. S. Ih, 81, p. 8I;1) in bogs in Massachusetts. In every instance the presence 
of the disease was traced to lines that had come from Wisconsin. 

Bhizoctoiiia in America, G. L. Peltimr (d6.S‘. in Phytopathology, 4 (1914), 
iVo. 6, p. 4 O 6 ')',—While making a study of the stem rot of carnation, due to 
Rhi7/>ct()nla, the autlior collected aliout 50 forms of the fungus. 

After three seasons’ work with those cultures he finds that while some exhibit 
slight morjihologlcal clirferences,4u cross-iuoeidation C'Xi'ierimeiits they all behave 
alike. All but two of the forms, he claims, can be iuclnded under JL mftmL 
The author states that true violacca of Europe has not htHui riqjorh'd in 
this country.' There seems to be no cpiestion that Ilypochnus mlani of Europe 
is the same as Cortiduni mguni aoUtm. 

All anthracnose of Asclepias speciosa caxised by a new species of Colleto- 
tidOlinm, IX ,1. O’Gaha in Phytopathology, 4 (1914), No. 6, p. 41 O) ”A 

brief account is given of a disease of stems and foliage of the common milk¬ 
weed in the Salt Lake Valley. A technical description of the fimgns has been 
given elsewhere (E. S. K., 82, p. S42). 

Some effects on chestnut trees of the injection of chemicals, Caeolxnk 
Eitmbolu in Phytopathology, 4 (1.914), No. 6 , p. I//;^).—The author injected 
a number of stains into living chestnut trees to determine their diffusion 
throughout the tre^e. When, injected into the trunks the solutions were found 
tq have paSrSed up and down in restricted areas. Branches and roots on the 
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injected side would "be stained, while the uniujecfced side was not. The stains 
were also found to differ in their method of passa.^e through the tissue. Methyl 
green passed through the trachje in the last year’s ring of wood. Congo red 
and trypan blue spread over larger areas. Colloidal stains spread further 
through the trees than ciystalloldal ones. The chemicals, whether metals, 
acids, alkalis, or benzenes, appear to have profoundly affected colls lying beyond 
the paths of the injected solutions, causing pathological growth. 

Leaves on the injected tree showed blotches which w^ere found to he char¬ 
acteristic of the chemical used. In the case of lithium-injected trees, the 
presence of the metal wnis found in bark, leaves, and fruit. 

Notes on Cronartimii comptonise and C. ribicola, P. Spaulding in 

PJi/ytopatliolog}/, 4 {1914), G, p. 409). —In continuation of a previous account 
of observations on one of these fungi (E. S. P., 30, p. 653), the author reports 
that IHmis tigida is very susceptible to attacks of 0, comptonice, and that both 
P. ponderoHa and F. coritorta were so badly affected that the entire stock of 
both si>ecies in a, nursery was destroyed. The fungus has been successfully 
transferred from P. cmitoriw to Comptonia asplenifolia, but not from P. laricio, 
another new host. 

In addition the author reports C. riblaola on the American variety Downing 
of cultivated gooseberries. 

Observations on the i^athology of the Jack pine, J. It. Weir ( P. ^Sf. Dept. 
Agr. Bui, 2VB {WIG), pp. 10, pi. 1, figs. 4)- —This is a study of fungi aff'i’cting 
Pinus divaricata, chiefly in Michigan, Ylinnesota, and adjacent Canada. 

Pcridorniliiui cerebrum {Vruiiarlluiu (lucrcur) causes the most important in¬ 
jury to Jack pine of all ages, attacking almost all portions of the trunk and 
usually either killing or dwarfing Ihe plant attacked. 

Wood-destroying fungi of the living tree are not regarded as very important, 
though a few are mentioned, as Trameles pini and Polyponm scJiweluitsn, 
which attack weakened trees. A number of saprophytic fungi mentioned attack 
dead wood of this sijecies, which rapidly deteriorates in consequence. 

A new leaf and. twig disease of Picea engelnianni, J. E. WmR (U, Dept, 
Agr,, Jour, Agr. Bcscarch, 4 (1916), No, S, pp, 261-2o4, pi. 1), —In a preliminary 
statement the author reports hawing examined what was thought from the 
gross appearance of the mycelial mat to be IJcrpotrichia nigra, a fungus com¬ 
mon on P. crigclmanni on Marble Mountain, Idalio. It proved, however, to be 
a new si)ecies which is described as IL quifiquescptata n. sp. These two species 
of Her|)otrichia, wfith. NcopcePla couUcri, cause considerable damage to forests 
at altitudcvB of not less than 5,000 ft. The dense mat of myeelium has been 
found to influence the temperature of the enveloped leaves in the same manner 
as when any dark covering is ])laced on an air thermometer bulb. The fungus 
acting as a 3 )ronoiineed epi|)hyte may thus bo enabled to iiKaibate its own 
mycelia within the tissues of the host, tints hastmiing its i>arasitic activities, 
and these may be further ha.slened by accompanying injurious physiological 
changes. The spread of the mycelium over young growth, from spring to early 
fall, is fairly rapid. 

ECOl-OMIC, ZOOLOGY—ENTOMOLOGY. 

[Report on insect pests] (Wisco?iBin Bta. But 260 (1915), pp, 29-53, fig, f).— 
Brief notes are presented on cranberry insect work by O. G. Malde, and on 
studies by J. G. Sanders on the control of the onion maggot (see p. 857)'; 
the tobacco split worm, better known as the potato tuber worm, which was 
found during the year to occur in the State; May beetles {Lachnosterm spp.); 
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tlie cottony maple scale, which became so numerous as to bo destructive to 
many soft maple shaxle trees in a number of cities and farming coininunities; 
etc. It is stated that upon a farm where the iwisoiied bait s|)ray for llie 
onion maggot was tested, a perfect stand of onions was se<aired, while an 
untreated check plat 40 ft. distant and separated by two rows of trees and cur¬ 
rant bushes was destroyed by the onion maggot to the ext(‘nt of 75 per <’(Uit. A 
chart illustrating the development and vulnerable points of attack of tlie May 
beetle is included. 

Potato insects, R. L. Webster (Iowa ^la. Bui. 155 (1915), pp. 559^7/20, flipn, 
43 ).—Brief accounts with records of observations are given of the important 
insect enemies of potatoes in Iowa., The pests considered are the Colorado 
potato beetle, the potato flea-beetle (BpitriiD cucmieris), the striped blister 
beetle, the gray blister beetle, the black blister beetle, the tobacco worm, tlio 
tomato worm, the cabbage looper, the variegated cutworm, the cotton emtworm 
(Frodenia ornUliogalVi), the apple leafhopper, the potato aphid (MacroHiplmvh 
wlanifoHi), the dusky leaf bug (AdcJphocoris rapidm), the tarnished plant 
bug, the potato stalk borer, and white grubs. 

A bibliography of literature relating to the subject is included. 

[Work with cranberry insects in 1914 '], H. J. Feanklint ( Mas^meMsetlfi 
Bta. Bui, IGO (1915), pp, 103-117; Ann. Rpt, Cape Cod Cranherrp Qrowers'' 
As 80 G., 27 (1914), pp. 12-27). —In rei^orting upon the occurrence during the 
year of insect enemies of cranberrieSj. in continuation of work previously noted 
(B. S. R., 31, pp. 453, 752), it is stated that the forest tent caterpillar was very 
abundant everywhere in the cranberry section during May and June, but tliat 
it was never found feeding on cranberry vines. While the army worm was 
abundant and did quite a little damage on bogs here and there the cases of 
great injury api>ear to have been few. The gipsy moth is becoming more of a 
menace each year. The cranberry weevil (Anthonomiis mturallH) wliicU did 
much damage on some bogs at Plymouth in 1913 also caused a loss in the same 
locality in 1914. The application of arsenicals when the vines were in bud some 
time before any blossoms have oi>ened appears to Imve reduced the injury 
caused. The si)anworm (JUpelis truncataHa fawonU), which seriously damaged 
a bog at Wareham, was found to be parasitized by an ichneumoiud, to be de¬ 
scribed by the author as Campoplcse rarialnUs n. sp., to the extent of 25 to 30 per 
cent Tlie larvm are said to have suiwived a winter submergence of five months 
in the bog. The cranberry tip worm (Cccidomyia oatpaoemna) and the cran- 
bojTy fruit worm were given special attention during the year and are lierc^ con¬ 
sidered a,t some length. 'Notes are also given on the flowed bog flreworm or 
blackhead cranberry worm (Bhopohota vaceinuma). 

It was determitied tliat the cranberry tix) worm is responsible for the poor 
budding that follows the serious dying back of the cranberry tips, which bad 
been supposed to be due to injury to the root system caused possibly l>y mis¬ 
management in the use of water during the growing season. It was found tliat 
the maggots of the most injurious brood leave the tips and go down to ilm sand 
under the vine to form their cocoons. Flowed bogs which bad been rosand('d. 
the fall before or in the spring before the first of May were, as a rule, much 
less seriously injured than those not thus resauded. 

In regard to the cranberry fruit worm it is stated that late holding of wlnt(‘r 
flowage appears to be the only method of satisfactorily combating it Sub¬ 
mergence tests show that the fruit worm, in its cocoon, is quito r( 3 sistant to 
drowning. The cocoons of this insect are not impervious to water', but the 
pupae do not appear to be readily killed by contact insecticides, such, as scalecido 
■and. ,blackleaf'40,^ which were tested during the year. While nearly a dozen 
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parasites of tMs worm liave been reared, mention of several of wbicb were 
made in tbe previous report, only three are abundant enough to be of miicli impor¬ 
tance. It was found during 1914 that the braconid parasite Fliamrotomu UMalis 
discussed in the previous report apparently larviposits in the fruit w-oriii eggs. 
The ichneumonid parasite, previously mentioned, has been determined by Gush- 
man as PristomerMia aglUs. The common ehalcidid parasite Trichogramma 
wintita, known to parasitize the eggs of not less than 46 other species of insects, 
i>s said to be the most important parasite of the fruit worm, 56 .per cent of the 
eggs having been attacked by it on dry bogs in the vicinity of the station bog. 
The parasitic and predaceous enemies of the fruit worm are said to have de¬ 
stroyed not less than 90 per cent of the infestation on dry bogs and fully 66 per 
cent on flowed bogs in the vicinity of the station. 

The control of citrus insects, H. J. Quayle {California Bta, Oirc. 129 (1915)^ 
pp, 35, figs, IS), —summarized account of the various means for controlling 
citrus pests. 

Control of dried-fruit insects in California, W. B. Baekee ( U, Dept, Agr, 
Bui, 235 {1915), i)p. 15, pis. 7, figs. If )-—This report is based upon work con¬ 
ducted in central California in large i)art since 1911, at which time it was taken 
ui) by the author. The author’s summary of the, work and conclusions drawn 
are as follows: 

A considerable financial loss due to the infestation of dried fruit by insects 
is experienced by packers, wholesale men, and retail dealers. There are sev¬ 
eral species of insects which attack dried fruits on the Pacific coast, but of 
these the most common and destructive are the Indian-meal moth and the dried- 
fruit beetle. 

Infestation takes place in the packing house, in the warehouse, and in the 
gi'ocery store. The insects find their way to the fruit through small cracks in 
the boxes and between the folds of the paper. All insect life is destroyed in 
fruits that are put through the boiling dip, and the i>rocessing of other fruits 
can he accomplished by the addition of the belt heater to sterilize all fruit so 
treated. 

The use of an insect-free packing room and sterilized cartons or containers 
which are sealed before being placed in tbe warehouses or cars will protect the 
fruit from infestation unless the package is broken. There are several cartons 
and methods of sealing that can be applied to dried fruit, but their cost will de¬ 
termine their practicability. The secret of preparing an insect-free package 
of dried fruit is to sterilize it at a temperature of 180 F. and protect it from 
future infestation by the use of the insect-free packing room and sealing in 
sterile cartons or packages. 

The sealed carton not only protects the fruit from infestation, but It pre¬ 
vents it from drying out and preserves it for long periods in the moist anti at¬ 
tractive condition in which it was packed. Moist fruit can be successfully 
packed in sealed cartons, provided attention is paid to tlie moisture content. 
The fruit must be carefully drained and must not be packed too hot. Machines 
have been invented which will successfully wrap and seal small packages of 
dried fruit at a moderate cost per thousand. It is ^probable that the time is 
coming when it will be as necessary to put up dried fruit in sealed packages 
as it is to pack cereals in that form to-day.’* 

Some external parasites of poultry with special reference to Mallophaga, 
with directions for their control, O. W. Heebictc {Few Yorlc Cornell Bid. Bui. 
359 {1915), pp. 233-^238, figs. 22 ).—This bulletin deals in large part'With the 
Mallophaga, or bird lice (pp. 233-251), their injury to fowls, life history, etc. 
A host list is given of the species reported as found on fowls and brief popular 
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accounts witli illustrations ami notes on tlie occniTenee of tbo more itiiportaiit. 
Otlier parasites of fowls briefly considered are the |)onltry mite (Derma 
galUrm), the coiiiinoii lien flea {OcratophyllMH galUnw), the soiitlieru liiai, flea, 
(FjcJiidnophag(i gaUlnii<aniH sen XentopsyUd' gaUinaeca) , ilic Isnrvi^st 
Mdiiim sp.), and a tick that Infests turkeys, iiainely, Ilwuiapliymlm i^honUgim, 
wliiidi lias been found to occur in .Warren (lonnty, N. Y. 1110 LHiIlcl':tii eon- 
cludos with a brief account of methods of coutroliiuj^ tlie parasites of doiiic^slh! 
fowls. 

A new wheat thrips, E. 0. Cl. Kiolly (U. DcpL Agr„ Jom\ A fir. Ucmairdt, 

4 (WtB), Yo. Sj pp. 219-^22^, pL 1 ).—It is stated that a, new thrips, described 
by Hood in 1014 from material collected by the author in 1008 as }9v,^*(ga}tdripH 
cof/iiafus (E. 8. E., 30, p. 058), frequently becomes injurious to wheat (TriUediM 
spp.) in localiKed areas, hut has not as yet been discovered to injure other grain 
crops. This species of thrips is known to occur in all parts of Kansas, even to 
the western border; in Oklahoma; at two places in western Missoiii'i; and in one 
locality in extreme southern Nebraska. Careful search has failed to delec't it 
in northern Texas, eastern New Itlexico, western Nebraska, and In Kentucky, 
Tennessee, and Georgia. 

The eggs, which are deposited in the tissue of the young leaves of wlieat or 
grass, hatch in from 6 to 10 days. The larvte bc^coine full grown in from 10 to 
12 days jind crawl down the plants into the soil where they jmisate and trans¬ 
form to adults. The pupal period occupies from 30 to 13 days while the newly 
issued female requires but from 2 to 3 days to jireivare for egg laying. A few 
adults are siiid to have lived for a period of 8 months in the laboratory. There 
are from 4 to 5 generations of this species each year which overlaii one nnotlier 
so that adults jxnd larvae are present at all times, even in late winter. 

Wheat plants furnish its iirincixial food from the time the v(,)luiitc}er ]Hants 
sprout in August until the croi) is harve^stGd the following Juno. Ihiriug tlie 
interval between wheat harvest and the sprouting of voliiutoer wheat the tlirifis 
feed and reproduce on Agropyron smithn, jSlly)nus canadcmc, D. rargl-iite/m, 
BynMerlsma smiguAmUSf Panivwui vnis-yuUi., and JlonJcum jufmtum, mion 
which they may also be found at all seasons. The Injury by this thrips is con¬ 
fined to the leaves of young plants, imfoldiiig lu^ads and newly formed grains 
of wheat, and the young unfolding leaves of sonui grasses. ‘‘I'lie hiaves when 
attacI«Hl by a cloi^en or more individuals at one time lieeome badly mutilated In 
a few hours and, owing to the influence of sunshine and wind, soon acquire ji 
^ rusty ’ api'kmrance. Since the injured leaves nearly always cover the next un¬ 
folding leaf, the itijtiry often becomes disastrous to the plant by prevamting the’ 
new shoot from developing. The heads are first attacked when in blosHom, the 
pollen being eaten greedily. The tender, stamens and .pistils are laeeratetl badly 
and dry up very quickly, so that the embryo setnls are killed in a kind of injury 
seldom observed and one wherein the da.ma.ge can Inirdly be ostinu'.ited, all:hough 
evidently it is considerable. As soon as the grains begin to form, tlu^ thrips 
attack the husk, and later, gaining access to the husk, they la,cerate tla^ tender 
integument of the newly forming grain. Grains attacked at this stage are priic- 
Tically destroyed, and even after the milk has become a dough the injury euiiscs 
the grains to shrivel,” 

It is stated that at the present time no thoroughly practical remedy can be 
offered for the control of this pest, although large numbers may be destroyed by 
burning off all grasses. 

Control of the citrus thrips in California and Arizona, J. II. Horton 
(U. B. Dept, Agr,^ Darmm' Bui, 97Jf (1915), pp, 15, fips, 7).—A ixqmlar sum¬ 
mary of means of control of the citrus, thrips, aceoimts of which by Jones and 
Horton have been previously noted (E. E. B., 25, p. 657). 
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A new species of Wortli American Tin^tidse, O. Heidemann (Proe. Unt. 
Boe, Wash,, 16 (1914), No. S, pp. 1S6, 1S7, fig. 1). —new species which seems 
to have a wide range of distribution, from the Atlantic coast to the Southwestern 
States, having been collected from Bolanu^n caroUnense and S. elwagnifolium at 
Kirkwood, Mo.; in Lavaca County and at Columbus, Tex., on coffee weed axid 
Solanum; at El Reno Okla.; and at Norfolk, Ya., is described as ^dargaphia 
solMi. 

The eggplant lace-bug, D. E. Fink (U. S. Dept. Agr, Bui. 2S9 (1915), pp. 7, 
pis. 6 ),—This work is in cooperation with the Virginia Truck Station. 

Injury by lace-hugs, which first attracted the author’s attention in the vicinity 
of Norfolk, Ya., during the spring and summer of 1913, has been found to be 
due to a new species that has been described by Heidemann as Gargaphia solani 
(see above). During the spring and summer of 1914 investigations proved it 
to be widely distributed in Tidewater Virginia wherever eggplant was grown on 
a commercial scale, and also at Occoquan, Ya., in the District of Columbia, and 
in Maryland. 

The work of this pest somewhat resembles that of apMdids. All stages may 
be found on the underside of the leaves, and in the nymphal stages particularly 
they always feed in original colonies as hatched. The first stage of injury 
appears in the form of circular discolored areas of about the size of a silver 
quarter. Such a leaf when examined will show a mass of eggs, and usually the 
female also will be observed eithep in close proximity feeding or in the act of 
ovipositing. Upon emergence of the nymphs from the eggs the discoloration of 
the leaves increases in area until finally the entire leaf is involved, turning yel¬ 
low and dry. The nymphs migrate from one leaf to another, injuring every 
leaf attacked, until they transform, after which, as adults, they disperse to 
other plants. Not every plant in a field will be injured, but once a plant be¬ 
comes infested every leaf may be so injured as to result in the loss of the plant.” 
While the injury by the lace-bug to eggplant is usually attributed to idant lice, 
it is entirely well-defined and individual in character and can be readily recog¬ 
nized. 

Five nymphal stages have been observed, technical descriptions of which are 
presented. Adults and eggs were found by the author as early as May 20, the 
egg-laying period in the field lasting from 4 to 5 days. The author records 116, 
117, and 18S eggs, respectively, as deposited by three females kept in confinement. 
An incubation period of from 5 to 8 days was observed during the last of May, 
dune, and. early July. The period required for development of the nymph under 
normal conditions is said to he about 10 days. Allowing 6 days for the egg stage 
and several days for time before and after copulation by adnlts, the life cycle is 
approximately 20 days. In the vicinity of Norfolk this lace-bug was found 
breeding as late as November, giving a breeding season of nearly 6 months. 
Thus there is a possibility of from 7 to 8 generations a season. Apparently 6 
generations are spent on eggplant and the remainder on horse nettle. 

Several insectt predators are recorded as having been observed feeding on the 
nymphs and adnlts. Quite satisfactory results were obtained in spraying ex- 
perlmeiitis in the use of fish-oil soap and with a standard hlackleaf tobacco ex¬ 
tract containing 40 per cent active nicotin sulphate. The percentage of nymphs 
killed was but slightly affected by the increase in the amount of nicotin sulphate 
from 1:1,066 up to 1:640; the latter had no effect whatever on the adulta 
With each increase in the amount of fish-oil soap up to 6 lbs. to 50fgaL of water 
there was a corresponding increase in the percentage of nymphs killed, and at 
the latter strength some of the adults were affected. At a strength of 8 lbs. of 
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fisli-oil soap to 50 gal. of water all tlae nymplis and 05 per cent of tlie adults 
were killed. 

Leafkoppers of Maine, H. OSBOitN (Maine ^ta. Buk pp, 8I-1M, 

fiffs. report deals mainly with tke leaflioppers proper or Jussoidea 

whieli iiK!liid(.‘S the families TettigoniellUhB, Jassidje, Ilythoscopidse, suid Tyidilo- 
cybkhe. It is pointed ont that the principal economic importance of leaf- 
hoppers is due to their attacks upon oats, timothy, wheat, and other cereal iunl 
forage croi)s, fruits of various kinds, and forest and shade trees. 1,^he author 
here deals with 153 forms, representing 34 genera, of which 12 sjxxnes are de¬ 
scribed as new to science. Brief descriptions are given of the species with 
records of their occurrence in the State. 

The species found by the author as being most in evidence in meadows and 
grasslands in Maine are Oicadula 6~notata, Deltoceplialus inimiem, 1). eorir 
figuratus, Acoccphalus ^^triatus, DrwculacepJiala mollipes, I). anguUfera, and D. 
novehoraeensis* The species affecting fruit and garden crops are more com¬ 
monly noticed, particular mention being made of the damage caused by the 
grape leafhopper (TyphloopM c(mics) and by the apple leafhopper which affects 
not only apples but quite commonly such crops as potatoes, beans, and other 
garden crops. 

Methods of control are briefly considered under the headings of crop rotation, 
clean culture, mowing, burning, spraying, and the use of the hopperdozer. 
Keys to the families of Jassoidea and to the genera of these families are in¬ 
cluded. 

The sharp-headed grain leafhopper, E. H. Gibson (U, Dept. Agf\ Buk 
^54 (X9.t5), pp. 16, fig. 1 ).—^The data here presented are based upon an entire 
season’s work in the Salt Kiver Valley, Arizona, during 1914, together with 
occasional observations elsewhere. The most extended account of this species 
previously piihlished is that by Osborn in a bulletin previously noted (E, S. B., 
27, p. S5S)- The present paper, which supplements that account, includes 
quotations therefrom. 

The greatest danmge caused by this leafhopper is to young and tender grain 
crops by the nymphs and adults during the fall and early spring months. The 
greatest injury to corn and other crops is done during the summer nioriths, 
while that to alfalfa will probably always be very slight on account of its 
rapid growth. Ordinarily the feeding of the nymphs is more injurious to a 
plant than that of the adults, because they are present in greater numbers. 
Injury is also'Produced by the adult female by puncturing, and constructing 
pockets in the leaves and stems for oviposition. 

This Jassid has an extremely wide distribution, ranging from the Atlantic to 
the Pacific and from the strictly boreal iioitions of Canada Bouth into Mexico. 
The author has taken 'the nymphs and adults in ■ large numbers from wheat, 
barley, oats, alfalfa, bur clover (Medicago deniioutata), sour clover (Mclilotm 
indiea), Johnson'grass (Sorghum halepense), wall barley (Eordeum mnrimm), 
and many other native grasses of the South and Southwest. ** 

:Five nymphal instars have been observed, descriptions of which are 3 mesonteci 
The incubation period of the egg in southern Arizona was found to vary from 
Z to 35 days, with an aiwage of 12 days. Observations at Tempe, Ariz., show 
the length of the nymphal stage to vary from 20 to 51 days. While Osborn has*' 
stated that hibernation seems to occur in all stages from egg to adult, although 
the great majority must pass the winter in the egg stage, the autlior has as yet 
failed to find other than the adult stage to do so. He concludes that it is safe 
to'assume that the species winters over principally in the adult stage through¬ 
out 'the Soiitheim States, and that in all probability the same holds true 
'' throughout the country* 
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Egg parasites are said to be tlie most effective enemies, two new species of 
wliich '^ere reared by tbe antbor during tlie summer of 1914, one described by 
Crawford as Oonatocenis gihsoni (see above) and tlie otlier to be described by 
Giraiilt as AMella miriscutellum, G. gil)Soni is said to bave not only held tbe 
pest in check but to have practically eradicated it in tbe Salt River Valley dur¬ 
ing tbe summer of 1914, from 75 to 95 per cent of parasitism having been 
observed between May 15 and June 15. Two egg parasites were reared in con¬ 
siderable numbers by Ainslie in Florida during tbe si)ring of 1914, one of which 
bus been determined as Brachistella acuminata. 

As regards remedial measures it is stated that in localities with conditions 
similar to those in Salt River Valley, Arizona, much can be accomplished 
through the keeping down of wild grasses, imincipally Johnson grass, along 
irrigation ditch banks, fence rows, and along roadsides during the summer 
months. As soon as possible after the grain is harvested the ground should 
be broken up and planted. Where the species infests pastures or grass lands 
close pasturing or cutting while it is in the egg stage is advised. It is thought 
that in the Northern States the burning of grasses in which the species may be 
hibernating will destroy many of the adults. 

Inffnence of soil moisture upon the rate of increase in sugar-beet root 
louse colonies, J. R. Parker {U. S. Dept. Agr., Jour. Agr. Besearcli, 4 (iOU), 
No. S, pp. 241-250). —During the course of studies of the sugar-beet root louse 
(PenipMgus dctw) at the Montana Station, an account of the life history of 
which species has been previously noted (E. S. R., 31, p. 250), it was found that 
soil moisture is a very important factor in the control of the rate of increase 
In root-louse colonies. In the present iiaper the author reports upon general 
held observations, insectary experiments, and field irrigation tests of the 
effect of soil moisture. In irrigation experiments at Huntley, Bozeman, and 
Edgar, it was found that sugar beets grown under rather moist conditions were 
the least infested with root lice and yielded the highest in both sugar content 
and in tonnage. By irrigating early before the fields become dry the chances 
of root louse infestation are reduced and the best conditions for plant growth 
are secured. 

The Hessian fly, T, J. PIeadi^b {New Jersey Stas. Oire. 4^* PP- —A 

brief popular account of this pest and means of control, including a table for 
determining the. date of safe sowing at different altitudes and latitudes in the 
State. 

Ely baits, J. E. Buck {Ala'bama Col. Bfa. Cire. S2 (1915), pp. S4S9, fig. 1 ).— 
This is a brief report of work at the station barns during the summer and fall 
of 1914, during the course of which more than 50. tests were made with a view 
to determining the relative attractiveness to flies of viirious baits used in wire 
traps. The baits were exposed from 2 to 5 hours in a test and from 2 to 18 
hours in ,a series. 

In all tests the baits were exposed 138 hours, catching a total of 104,041 
flies. Formulas are given of twelve of the most important baits in the order 
of their attractiveness, all of which are said to have been thoroughly tested in 
comparison with each other and with still others, and can be relied u|)on for 
good results. The one first mentioned is that of light bread, buttermilk (to 
which 7 per cent of 40 per cent commercial formaldehyde has been added), and 
a. little sugar or sirup. 

Control of the onion fly, J. G, Sawders (Country Gent., 80 (1915), No. 12, 
pp. 572, 57$, figs. 5). —Following studies of the life history of the union maggot 
(Pegomya cepetorum) at the University of Wisconsin by 0. R. Cleveland and 
H. H. Severin, showing a period of from 10 to 14 days between the emergence 
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of tlie adult fly and tlie beginning of ovipositlon, control experiments were con¬ 
ducted to determine wlietlier tbe adults could be poisoned during tbe interim® 
as previously noted (B. B, B., 31, p. 849), 

It lias been found tlmt sodium arsenate at tbe rate of J to a gallon of 
boiling water to wbicli 1 pint of New Orleans molasses is later added fnrnisbeB 
a spray that is cheap, attractive to tbe pests, and effective. “In actual prac¬ 
tice it bas been found that a 'field may be treated in ebeckerboard faabion or in 
alternate strips, leaving an untreated strip of a width similar to tbe treated 
areas, since tbe flies are strongly attracted to tbe poison bait spray when freshly 
applied. Tbe freqneney of treatment is most important. During fair weather 
tbe application of this poison bait once a week regularly is sufficient, but in 
rainy weather it is desirable to apply it at least twice a week, especially if a 
shower follows the application. It is urged that the poison bait spray be also 
applied to weeds or other vegetation adjoining the onion fields to poison any indi¬ 
vidual flies that may be resting at these locations.’" It is stated that a number 
of onion growers in Wisconsin tried out this poison bait spray during tbe sum¬ 
mer of 1014 under actual field conditions and harvested almost perfect stands, 
and tbe best crop grown in fifteen or more years. 

Insecticides for the control of the Colorado potato beetle (Leptinotarsa 
decemlineata), L. B. Smith ( Virginia Truck Bta, But IJf (1915), pp. S15-4$3, 
figs. 5).—This is a general summary of the results of field work on the control 
of the Colorado potato beetle conducted in Tidewater Virginia, during the sea¬ 
son of 1914. The results indicate that for the farmer who grows 5 acres or 
more of potatoes Bordeaux mixture (4:6: 50), together with arsenate of lead 
paste from 4 to 6 lbs., and 1 lb. of Paris green to 50 gal. of mixture has not yet 
been surpassed as a spray for potatoes by any of the iiroprietary insecticides 
now in use either from the standpoint of efficiency or economy. It is thought 
that the most economical and efficient results in spraying under Tidewater 
conditions may be obtained through the application of Paris green and llnui 
dust when the first green shoots are -showing, followed as soon as tbe plants 
are from 4 to 8 in. high by some liquid spray, preferably that above mentioned. 
This should be applied at least every 10 days and the appllciitlon repented 
preferably once a week until tbe crop is ready for harvest. A description of a 
Bordeaux mixing plant is included. 

The southern com leaf-beetle, E. O. O. Keluy (XL 8, Dept. Agn BtiL $iSl 
(1,915'), pp. 11, pis. Z, figs, d).—During tbe last few yeare tbe southern corn 
leaf-beetle (Mpoohrous dentiGoUis) has become a pest of cons!deral:>Ie Impor* 
tance. It first came to tbe author’s attention in tbe bottom lands of ilie Ohio 
Biver in southern Illinois 'in 1905, and has since been observed by him in 
'Kansas, northern Texas, and eastern' Arkansas, Th^^se observations and others 
by Webster In' ^Douisiana and Ohio ^ .seem to indicate that it occurs in <!est:nictive 
abundance on lands that have previously been devoted to pasture or on lands 
which have been allowed to lapse into a semiwild condition, not having been 
cultivated'for several years. The species is widely distributed over the south¬ 
ern half of the' United States, extending from the extreme southeastern part of 
Arizona to southern Texas, becoming more numerous directly north of Browns¬ 
ville, thence northward to southern Iowa, and eastward to northern Illinois 
and central Ohio and to Washington, D. 0., the most southeastern point recorded 
being in northern Florida, 

While numbers of larvse have from time to time been found In the soil, 
always in close proximity to corn roots which were more or less eaten, in no. 

“loan N. T. Hat. Soc., 9 (1001), No, 0, pp. 127-132. 
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instance have they actually been observed feeding on corn roots, although 
special attention has been given to their feeding habits. 

In the laboratory the eggs hatch in from 6 to 10 days, but the larvjB have not 
as yet been reared to maturity, notwithstanding repeated attempts to do so. In 
numerous searches made in cornfields, wheat fields, grass, and fields grown up 
with weeds, the larvioe have not as yet been found feeding on plants other than 
corn. The first larvjpe found in the field were observed at Wellington, Ivans., 
July 20, 1010, in small, round earthen cells fi*om 4 to 6 in. deep, with a small 
burrow leading toward the corn roots which had been more or less eaten. Very 
few larv® or pnp^e have been found in sandy or light soils, and correspondingly 
few injured corn roots have been observed. 

Laboratory records made at Brownsville, Tex., by Vickery indicate that the 
larval period extends from about April 1 to June 15, while the author’s observa¬ 
tions at Plano, Tex., show the larval period to range from April 15 to July 1, 
and at Wellington, Ivans., from May 1 to July 15. “ In the bottom lands of the 
Arkansas Kiver, near Paris, Ark., the larvse had pupated and practically all the 
adults had issued by July 22, 1014, indicating that they began pupating as early 
as July 1. In the vicinity of Wellington, Kans., the larvce began to pupate about 
the middle of July, piipsa being found as early as July 20 and as late as August 
14. The period for maturing the pupa seems to be about 15 days, although no 
exact data have been obtained. The first pupae to be found were in earthen cells 
in the soil near corn plants at depths of from 4 to 6 in.” 

Because of the fact that the adults have the habit of dropping from their 
food plants to the ground and hiding when disturbed, they are very rarely seen. 
The beetles seem to prefer feeding early in the morning, late in the evening, 
or at night, or on cloudy days. The adults issue from pupal cells about the 
middle of July in central Arkansas and the first of August in southern Kansas, 
emergence extending over a period of about one month. They do considerable 
feeding on the kexmels of unripe ears of corn and buds of cocklebur before en¬ 
tering hibernation, which begins early in the fall. Corn is the only cultivated 
crop that has been found to be attacked in sufficient numbers to cause serious 
damage, but the beetles have been observed to attack the young leaves and grow¬ 
ing shoots of cocklebur, smartweed, Japan clover, and crab grass. They have 
also been observed to feed upon sorghum, Alopeeurm gemculatus, cotton, and 
alfalfa, but on the latter plant only in rearing cages in the laboratory. 

In regard to remedial measures it is stated that a great number of beetles 
have been collected at lights, indicating that a powerful light trap located in the 
vicinity of the infested field might materially reduce them, esi)eeially in the 
early fjill when they are flying in search of hibernating quarters. It is suggested 
that the cleaning up of all rubbish in the cornfield early in the fall, especially ixi 
fields of very late corn, will prove an effective remedy in the protection of suc¬ 
ceeding crops. .No remedy has been found that can be recommended in combat¬ 
ing them after they once enter the cornfield. If a crop is so badly damaged as 
to be worthless it can be replanted with safety from damage by this insect about 
one month after the regular planting time, since within a few days after the 
leaf-beetles have killed out the first planting they will leave the field. It is 
thought that something might be gained by delaying corn planting in localities 
where beetles have been injurious the previous year. Experimental work by 
Gibson in the vicinity of Charleston, Mo., during late April and early May indi¬ 
cates that the beetles can be readily destroyed by a poison bran bait, consisting 
of 25 lbs. of wheat bran, 1 lb. of Paris green, 1 gal. of low-grade' molasses, And 
the juice of 3 oranges, with enough water to bring the mi:xture to a stiff dough. 

A list of 8 references is' included. 
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Contributions toward a classification and biology of the N'ortli American 
Cerambycidsa.-—Larv® of tlie Prioninse, F. 0. Ceaighead {U, B. Dept, Agn 
Rpt 101 { 1916 ) j pp^ 2fh pU\ 8 ),—^Tbe present paper Is based upon rear!tigs for 
identification of some 200 species additional to some 50 on wMeli tlie report by 
Webb (B. g. ll,, 2T, p. 756) was based. Emphasis is made of the need of great 
care In rearing these larvm, it being stated that a single piece of infested wood 
may contain from five to a dozen different species of Cerambycidm, 

The lame of this family of beetles are primarily and probably without ex¬ 
ception phytophagous, boring in the ligneous tissue of, for the most part, the 
aborescent flora, though a few species are confined to herb^iceous plants, in this 
case being usually pith or root feeders. Some are confined to one spedes of 
tree, as is iisiially the case with those attacking living tissue, others to a single 
genus, and agiiin there are species which will have a wide variety of host 
plants among either the conifers or the hardwoods, but the larvas of the same 
species will rarely attack both indiscriminately. 

Keys to the larvm of the subfamilies of Oerambycidm and to the genera of 
the Priouinm, and general anatomical characteristics and descriptions of lar\^m 
of PrioniiuB are given. 

The roundheaded apple-tree borer, F. F. Beooks (U. S. Dept, Agr-^ Famiers^ 
Bui, B15 {1916)i PP- ^0, figs, 19), — A. popular summary of this pest, its life 
history and habits, natural enemies, and methods of control 

Some sugar-cane root-boring weevils of the West Indies, W. B. Pierce 
{U, B. Dept,'Agr,, Jour, Agr, Research, 4 (1916), No, S, pp. 25S-2$S, pis, 4 ),— 
The present paper, which deals with the weevils of the genus Diaprepes that 
attack sugar cane in the West Indies, has been prepared with a view to 
straightening out the difficult nomenclature, to point out the dangerous nature 
of the injury by the. species treated, and so to describe the various forms that 
quarantine agents may readily detect them. The author calls attention to the 
fact that, due to their variable color, shape, and markings, it is extremely 
difficult to determine their specific limitations. Two species, namely, Dkiprepes 
spengleH and its six varieties {marginatus, comma, spcnglcri, ahhrciiaius, 
dcnudatiis, and festims), and D, famelicus are recognized and here considered, 
one of which varieties {D, spmgleri Jemidatus) from Oiiadeloitpe is described 
for the first time. 

Descriptions of new Hymenoptera, IX, X C, CitAWFOBU (Proo, U, B, Nat, 
Mus„ 48 (1916), pp, i)77-68S, figs, 11 ),—^Among the new .species here deserihal, 
of economic importance, are the following: Mmaplmta murlatU reared at War- 
renton, Va., from cow dung with Hsematobia; IT. fungicota reared from (lli> 
teroiis larvm in mushrooms at Washington, B, C,; M, we6steri reared from 
Bmesta nitidimntris at Wellington, Kans.; Figites popomei reared from 
Boletm Ueolor at Washington, D. 0.; Zelotgpa fungicota reared fro!.n dlr)terous 
larvae in B. feUeus at 'Clarendon, Va.; dmiocerus chrgsopm reared from 
cocoon^ of Chrysopa at Bateshurg, C.; G, juniperi and €l\ wiareoiHtcM roared 
from berries of Juniperus uirginiana at Ithaca, N. T.; and Oonatocerus giOsmi 
reared from the eggs of Drmculaaephala moUipcs at Tempo, Ariz. 

foods—HTJMAF HDTEITIOF. 

[Food and drug topics], E. F. Ladd and Auma K. Johnson (North DaJwta 
Bta. Bpec. BiiL, S, {1915), No, 17, pp, 289-404),— bulletin, which gives 
information regarding some proprietary medicines, including a so-called' hog- 
cholera remedy noted on page S89, contains a report, by R. 0. Baird, of' the 
chemical analysis of 29 samples of molassea, 
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A report, by T. Sanderson, on a comparison of tbe values of four types of bard 
red spring wheat, namely, Marinis, Velvet Cbaff, Bluestem, and Fife, in co¬ 
operation with the Office of Grain Standardization of tbe D. S. Department of 
Agriculture, completes tbe bulletin. From tbe results of milling and baking 
tests carried out with these varieties and previous work (B. S. R., 30, p. 666), 
tbe following conclusions, among others, are drawn: 

“ From tbe data at band Marquis bas done better this year than last, com¬ 
pared with tbe other types, and is clearly in tbe lead, Bluestem second, Fife 
third, Velvet Cbaff fourth, wben considered from value of products. 

“We are not in a position to advocate tbe growing of any one of these types 
of wheat over tbe other, because of tbe wide variation of soil and climatic con¬ 
ditions which we believe tbe farmer to be familiar with in bis own locality, and 
should be governed by, in tbe selection of tbe type of wheat to grow. 

“ In view of tbe discrimination against tbe Velvet Cbaff, we feel constrained 
to advise tbe farmers to discontinue its production as far as possible, substitut¬ 
ing any one of tbe other three that bas been doing well in their locality.” 

Tbe digestibility of tbe proteins of cereals, legumes, and potato flour, 
O. Bammstejdt (Pharm, ZcntraUiaUely 56 (1915), Nos, 1, pp. 1-1; 2, pp- 14-11; 
S, pp. 22-25). —In this digest of data tbe author brings together information 
regarding tbe relative nutritive value of corn, wheat, potatoes, and legumes 
prepared and cooked in different ways. The use of corn, peas, lentils, and 
beans is recommended as a substitute for meat and wheat flour in times of food 
stringency. 

Tbe influence of the' environment on tbe milling and baking qualities of 
wheat in India.—III, Tbe experiments of 1911—12, A. Howard, H. M. Lisake, 
and Gabrieixe Ij. C. Howard (Mem, Dept, Agr, India, Boi. Ber,, 6 (1914), No. 
8, pp. 2SS-266, Pi’S, 2). —Tbe work here reported is a continuation of that 
previously noted (E. S. B., 29, p. 263). The experiments were carried out to 
determine whether a good grade of wheat produced in only a limited area could 
be successfully cultivated in other sections of India under a different environ¬ 
ment. A standard variety of wheat was grown at a number of different sta¬ 
tions and samples compared as regards consistency, absolute weight, nitrogen 
content, and milling and baking qualities. The results of these tests indicated 
that the environmental conditions of diffetent sections of India were not suffi¬ 
ciently unfavorable to influence seriously the strength and milling qualities of 
good wheat. 

Banana meal a substitute for flour, J. C. Monaghajst (U. B. Dept, Com,, Com, 
Bpts,, No, 129 (1915), p. 1019). —^This article notes the combination of banana 
meal with wheat flour for bread making in Jamaica. 

Digestive disturbances following tbe use of war bread, and their treat¬ 
ment, 0. VON Noobden (Berlin. Klin. Wchnschr,, 52 (1915), No. 14, pp. S49, 
Clinical observations are reported which tend to show that the excessive 
lise of rye-potato bread produced disturbances in the digestive tract, especially 
•fermentation, dyspepsia, hyperacidity of the stomach, and excessive gas for¬ 
mation. 

Bread seasoning, A. Maurizio (Naturw, Wchmehr., SO' (1915), No, 15, pp, 
225-228). —A summary and digest of data in which is described the custom of 
seasoning bread as practiced at different times in this and in other countries. 
It is pointed out that the use of most spices and flavors is governed either by 
necessity or by long-continued usage. 

Proso and kaoliang as table foods (South Dakota Bta, Bui, 158 (1915), pp, 
141-116, figs- ^)-—General information is given by N. E. Hansen regarding the 
history,' cultivation, and milling of diffex'ent varieties of these grains, including 
analyses, Tbe publication also contains the results of an investigation of their 
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use as food by Nola K. Fromme, It is stated that wliile proso is pra(*tiea1}y 
umised in America as a food, in Russia and India it lias been so used for some 
time Tlie grain may be used whole, ground into a meal, or finely ground Into 
flour. A irainber of recipes and suggestions for its use in cooking are given. 
Information is also given regarding the nse of kaoliang as food, it being com¬ 
pared with grain sorgbums. A number of recipes are given, in some of wblcli 
kaoliang is used in the same way as corn meal or Kafir corn flour. 

The nutritive value of the avocado, M. E. Jaffa {OatiforMa^ Bkk But. 
(1915), pp. 595’-402, figs. —^Xhis paper reports the results of the cliemleal 

analysis of 28 varieties of the avocado. The approximate composition of the 
edible portion, constituting 65.7 percent of the fruit, is as follows: Water, 69.16 
per cent; protein, 2.08 per cent; fat 20.1 per cent; carbohydrate, 7,39 per cent; 
and ash, 1.26 per cent. The average energy value found was 984 calories per 
pound, or more than twice the maximum noted for any other fruit. The 
amounts of protein and ash found were greater and the amount of carbobydrate 
about one-half that found in most fresh fruit. The value of the avocado as 
food is chiefly due to its high fat content, which is greater than that of the 
average olive. It is assumed that the avocado is quite thoroughly digestible. 

Unfermeuted grape juice, A. McGill (Lab, Inland. Rei), Dept. Canada BuL 
807 (1915), pp. 19). —^This bulletin contains data regarding the inspection of 111 
samples of unfex’mented grape juice collected in various parts of Canada. The 
legal requirements for graixe juice are also given. 

The preservation of meat, H. Copaux and A. Kumo (Q4nic Cknl, 6G (1915), 
Wos. llh.PP- 209-214, 'figs. 141 1^, PP- 22n-2S0, figs. 8). — ^In this article, which 
describes somewhat in detail the process of the manufacture of canned meats 
for an army camp, the Appert and Billancourt processes are considered. Special 
attention is given to the methods of preparing meat and the mechanical proc¬ 
esses involved in packing it for shipment. 

Bacterial content of desiccated egg, L. S. Ross (Proa. Jotoa Acad. ScL, 91 
(1914), pp. 83-49). —^The results are repoiled of a bacteriological examination 
of 66 samples of liquid egg yolk and 76 samples of liquid egg white, as well as 
248 samples of desiccated eggs which had been stored for varying lengths of 
time at different temperatures. The author concludes as follows: 

“ The desiccated egg loses a large percentage of the bacteria originally present 
if stored for even a relatively short jieriod. Also the experiment indicates a 
more rapid diminution if storage is at a higher temperature than at a lower. 
And it seems possible that a poor product, even one prepared from * spots'. and 
worse, might satisfy the ordinary bacterial test of colony counting and gas 
determination after a period of a few months’ storage.” 

■ Cooking fats in South America ( U. B. Dept. Com.^ Bpeo. Oo%s. Upts., Wo. 67 ’ 
, '(^191$), pp. 15). —^ThiS' publication contains information regarding t;be use of 
'.various cookingfats in the different .countries of South America. I)a,ta are 
"given u*egardlng the quantity and value of such fats imported l)y the different 
countries in the years 1912 and 1913 and six months of 1914. 

The use of hardened fats for food purposes, H. Thoms and F. MflLLEB 
/(AreL. Eyg., 84 (1915), Wo. 1, pp. 54-77). — ^The authors report a number of 
Chemical and physiological tests of peanut, sesame, and cotton-seed oik 

In long-continued animal feeding experiments and in tests of one week’s 
duration with men, the availability of the hardened vegetable oils was com¬ 
pared with that of some of the more common animal fats and also with the 
same vegetable oils in the fluid condition. Asa result of this work it is recom¬ 
mended that a fat should not be hardened to give a melting point of over B7^ 
(body temperature). It was found that, In practically every case, If the digeeti- 
Mlity of fats melting higher than this was not noticeably different from that'of^ 
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lower melting fats, a tallowy taste and intestinal and other passing disturbances, 
such as are usually noticed with beef and mutton tallow, were experienced. 
Should the melting point be higher than 37°, it is suggested that a suitable 
mixture may be prepared by the addition of a lower melting fat. 

Use of hydrogenized fish oil in the manufacture of oleomargarin, J. Klx- 
MONT and K. Mayeb (Ztsehr. Angew. Chem., 27 (1914), JSfO'. 96-97, AufsatiSteil, 
pp, S45-448; aljs. in Jour. Soe. Glmn. Indus., $4 (1916), No. S, p. 148) .—^As objec¬ 
tions to the use of this product it is noted that on account of improper control 
of the production of crude oil, its disagreeable odor may appear if the hydroge¬ 
nized oil is kept for some time. The hydrogenized oil may also contain small 
Quantities of nickel and has a higher melting point than any of the fats com¬ 
monly used for food. 

A description is given of a method for detecting the presence of hardened 
fish oil in oleomargarin. 

Nineteenth report on food products and seventh, report on drug products, 
1914, J. P. Street (Gonnecticut mate Sta. Rpt. 1914, pt 5, pp. 227-S56).—The 
first part of this report contains the detailed results of the examination of a 
nnlnber of samples of food products, showing the net w^eight, cost, and calculated 
energy value per 100 gm. in addition to the chemical composition of the food 
products. 

Bighty-eiglit samples of biscuits and crackers were examined, including 
graham, oatmeal, ginger, cheese, and whole-wheat crackers and others of miscel¬ 
laneous character. Regarding these X)roducts the author states that ** many 
of these are more strictly confections than foods, and this must be kept in mind 
In connection with their high cost. Pi‘om the food standpoint many of them 
the consumer wmuld not be Justified in purchasing; on the other hand, Judged 
as confections, their daintiness, tiistiness, general attractiveness, and cleanliness 
might Justify such high prices as from 60 cts. to $1.50 per pound. Furthermore, 
it is only just to say that in many cases the biscuits may be bought in bulk as 
well as in small packages, thus permitting a considerable saving in cost, with 
a possible loss as to freshness and cleanliness/' 

Examinations were also made of 12 samples of bran biscuits and laxative 
preparations, and 2 samples of condensed soups. In continuation of earlier 
work (B. S. R., 29, p. 000), 72 samples of diabetic foods were analyzed. Tabular 
data regarding the>se are also contained in the report. 

The second part of this report contains the results of the examination of 
sevopil samples of drug products, including toilet preparations and proprietary 
medicines. Detailed information is given regarding each of 130 samples of 
proprietary maiiclnes amilyzed. The author states that of these “35 might 
be piissed as possessing some merit, but even these are expensive; they are 
generally toilet prei>a.rations ami in certain cases possibly the convenieiice of 
their use might justify their purchase even at the high prices,*’ 

A general review of the effect of food inspection in Ooniiecticut since 1895 
is appended. 

Twentsf-first annual report of the Dairy and Food Commissioner of the 
State of Michigan (Arm. Bpt. Dairy and Wood Cowr. MioK, 21 (1914), PP- 
458-{“[3], pis. 2, figs. 20). —^The inspection and educational work carried on 
under the state food and drugs laws during the year ended June 30, 1914, is 
reviewed. 

The report of the state analyst, F. L. Shannon, gives detailed information 
regarding the analysis of 1,719 samples of food products, of which 717 were 
found to be adulterated or misbranded. The report of the drug analyst, A. B. 
Todd, gives the results of the examination of 571 samples, of which 214 were 
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eoiKlemnetl as iiofc conforniing to the I'equiremente of oxlstiug staticlards. Iiispec- 
tioiis were made of 17,318 grocery stores, hotels, restaiirauts, haktalen, dairies, 
creameries, cheese factories, and other estabUshments where food was luiiidlecl 
or iiianiifMcitired. 

llift ediieatioiml work consisted in si^eaklng Ix^fore various organiyintioiis, in 
ilisseioiiiating popular information throng'h pamphlets or bulletins, a iinmber 
of which are reprinted in the report, and in the ]:)reparation of piire-fooil 
exhibits. 

In this publication is also included the first annual report of the w^ork done 
by the state sealer of weights and measures. This Ineltides Bpeeidcatlons for 
varloi:^ food containers, ns well as for weights and measures. 

A review of the prosecutions and decisions relative to the inspection and 
adulteration of foods completes the report 

The Pood and Drug’s Act (U* a8. Dept, A(j7\, Office Solicitor Cire, S2 (./Did), 
pp. d).—^According to the decision of the XJ. S. Circuit Court of Appeals for the 
Blrst Circuit, here rei>orted, confectionery containing talc is held to he adnl- 
terated within the meaning of the Food and Drugs Act, although the amount 
of talc contained is a mere trace. 

Pood—^what it is and does, Edith Grees {Boston: G-inn <C- Co., i,9id, pp. 
pis. 8, figs. DB).—-This book Is intended as a school text-book and 
summarizes the characteristics of animal and vegetable foods, their methods of 
production, place in the diet, and the hygiene of their use. It includes charts, 
tables of composition, statistics of production, and many illustrations, some of 
the latter chiefly decorative in value. 

Physics of the household, O. J. Lynde {New York: The MacmiUan Oomimwy^ 
PP- figs. Bffi ),—^This publication differs from most elementary 

text-books in that illustrative examples are taken largely from the household 
and for this reason should be of interest to teachers of physics in schools offer¬ 
ing courses in home economics. The princiiiles of physics involved in iiuiny 
common household processes are fully explained. Chapters are devoted to 
heat in the home, including a study of difl’erent kinds of heating and cooking 
appliances, heat measurement, etc. Other chapters devoted to the use of elec¬ 
tricity in the home discuss heating, cooking, and lighting and other electrical 
appliances. 

[Popular nutrition bulletins] {Bill, U^iiv, Tex.^ 19Uh Nos, SSS^ pp. 20'; $42, 
pp. 20; SU, PP- 12; PP- 12; 3//7, pp. 19; S50, pp, IS; S60, pp, 
series contains a number of poiiular bulletins, among which are the following, 
which would be of Interest to housekeepers or to those engaged in extension 
work in hom,e economics: The Principles of Menu Making, by Anna E. Kichard- 
son; E\'}od for Growing Children, Cooking Tough Meats, and The Uses of Foods 
and the Proper'Balancing of tlie Diet, by Jessie F. Etch; Meat, Its Value as 
Food, and Its Proper Preparation, prepared by the Division of Home Welfare; 
and The Irish Potato, and Kuts and Their Uses as Food, by Jessie P. Kich. 

The public feeding of elementary school children, Phyllis B* Winder 
(New Yoric: Longmans, Green, S Vo., 191S, pp. This I’eport, which is 

one of the series entitled Birmingham Studies in Social Economics andrAd- 
Jacent Fields, edited by W. J. Ashley, reviews and criticizes the methods and 
results of school'feeding in Birmingham, England. The aspects of the subject 
here considered are some of the causes of malnutrition, the methods employed 
for selecting the children as'compared with those generally used, the time and 
nature of the meal, the service and its supervision, the family circumstances of 
the children, and the effect of the meals on the child and on the family. 
Among the factors given as the cause of malnutrition are poverty, unsiiitgbl© 
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and ill-cooked foods, insufficient sleep/ poor ventilation, and general insanitary 
surroundings. 

Experience skowed that it was desirable to supply in the meals those food 
constituents in which the customary home diet was deficient, viz, protein and 
fat. 

Where breakfast was the meal served, porridge was found to be one of the 
best foods, it being served with treacle or sugar and milk, and followed by 
bread and ‘"dripping.” Where dinner was provided a number of menus were 
used, consisting of fish, meat pies, vegetable dishes, stews, roast meats, stewed 
fruits, milk suet puddings, and the usual soup. 

In the appendix are given some typical mentis and several exnn^3les of 
family conditions existing in the eases of the children fed. A preface by N. 
Chamberlain and a bibliography are included in the publication. 

A standard dietary for an orphanage, Adelle S. Jaffa ([Sacramento, Cal,}: 
State Printing 03oe, 1914, PP- — This publication gives standard dietaries 

for children from 8 to 12 years old, for alternate weeks in the month, as well as 
a few extra menus for variety. 

Feeding men in camps, W. Fishee ([MempJm^ Tenn,: U, H. d G-. A. McWil¬ 
liams, 1915}, pp. 20), —This pamphlet, issued by a contracting firm for the use 
of its superintendents, contains specific information for the feeding of laborers 
in camps. The different foods and amounts of foods to be purchased are listed, 
and data regarding frequency of service and the size of the portion allotted to 
each man are given. The appendix contains standard bills of fare for logging 
camps and the standard garrison ration of the United KStates Army. 

A modern small-sized construction camp with some costs on feeding men, 
B. W. Robinson (Engin, and Contract,, JfS (1915), Mo, 14, pp, B18S20, fig. 1). — 
This article gives detailed information concerning the plan of the camp, con¬ 
struction of the necessary buildings, and the methods employed in maintaining 
the camp. Figures are reproduced which show the cost of foods and other 
supplies used, as well as the expenditure for camp equipment. 

Campaign rations for the army, J. Basset (Compt, Bend, Acad, Sci, [Paris}, 
160 (1915), Mo/12, pp. 675^78). —Four new rations are described and recipes 
given for their preparation. Beef or pork forms the basis of these rations, 
dried fats and dried vegetables being added in sufficient quantity to secure a 
balance. 

Beri-heri, B. B. Ybddee (Mew York: WUliam Wood d Co., 1918, pp, TJ/J-f- 
427, pis, 6, figs. 51).-—In this compreheUvSive treatise of beri-beri Its history, 
distribution, prevalence, pathology, symptomology, and etiology are considered. 
Under the last-named subject the author takes up at considerable length the 
qiiestioxiB as to whether it is a specific disease, an intoxication, an infection, 
or Is due to the deficiency of the diet in certain essential princii^les. One chap¬ 
ter deals wdth rice and its preparation for the table. Experimental polyneu¬ 
ritis and beri-beri in animals are discussed and considered in their relation to 
the etiology of the disease in man. Chapters are also devoted to infantile 
beri-beri, ship beri-heri, and epidemic dropsy. 

The publication contains a 54-page bibliography. In the appendix are given 
in more detail some of the data cited in the book. 

Studies on beri-heri.—The relationship of beri-beri to glands of 
internal secretion, 0. Funk and M, Douguas (Jour. Physiol., 47 (1914), Mo. 6, 
pp. 475--47S). —^The results are reported of an extended study of the pathological 
changes observed in the glands of internal secretions of j>igeoBs suffering from 
experimental beri-heri resulting from an excessive diet'of polished rice. 
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Tlie harmlessness of yinegar eels in tlxe human and animal organism., II. 
Wt'JSTENirELD (DewL Essigintlus., 19* (1915), No, 11, pp. 58, 5^.),—A(,ieor(liiig to 
tlie experiments here reported a large number of vinegar eels were ingested 
without producing Intestinal physiological disturbances 
The metabolism of white races living in the Tropics.—-1^ Protein metab¬ 
olism, W. J. Young Trop, Med, and Par,, 9 (1915), No, 1, pp, 91-108),-- 

To determine whether tissue metabolism takes i>lace to a greater extent in a 
tropical country than in a tempexaite climate a number of measiiremetits were 
made of excretory nitrogen and sulfur cataboIiKed by white men living In 
Queensland, Australia,. No considerable variation is reported from the aver“ 
ages obtained in temperate climates, except that the excretion of neutral sub 
phur was consistently high. 

Q-astro4xitestiiial studies.—VII, The utili 2 :ation of ingested protein as in¬ 
fluenced by undermastication (bolting) and overmasticatioix (Pletcherizing), 
L. If. IfosTun and P. B. Hawk (Jotir. Amer. Gliem, 8oe,, 87 (1015), No. 5, pp, 
rSJfl-lSai ).—Iix this investigation was studied the effect of different degrees of 
mastication upon the utilization of a typical imotein. The snbjectvS of experi-' 
ment (two young men) were fed a uniform diet, the principal ingrcHlieiits of 
which were beef, graham crackers, and milk. The be€>f, which furnished the 
major portion of the protein, was cooked in the form of 15-mm. cubes. 

The experiment was divided into four 7-day periods, as follows: Prelimi¬ 
nary normal, during which the food was masticated normally; bolting, in' 
which the meat was swallowed with no attempt at mastication; Fletcherizing, 
when the food was chewed until carried down the esophagus by the swallow¬ 
ing impulse”; and, final normal, in which ordinary mastication was jjracticed. 
A nitrogen-free diet was fed through a 4-day period at the close of the exi)eri- 
ment proper. The results may he briefly summarized as follows: 

“The output of fecal nitrogen was highest during the foo<l bolting; that 
during Fletcherism was l 0 T?est. Protein utilization was most complete as the 
result of Fletcherism, and least complete when bolting was practical. The 
discrepancies, however, averaged only l.G per cent Utilization during Fletch- 
erlsiii averaged 0.17 per cent higher than during nornuil imistlcation. 

“ During food bolting macroscopic meat residues appeared in every slooh 
In a single stool the amount was 10.5 gm, 

“The fineness of the protein may determine the amount of its hydrolylUj 
cleavage. This fact was shown by the higher nitrogen content of the urine in 
the Fleteherizing period and the lowered output during bolting.” ' 

The authors mention tlmt “the fact that pepsin may be abs<'niHHl, in the 
stomach by particles of undigested food and carried itxto the small Intestines 
to aid further in protein hydrolysis may have an important bearing on thci 
Question ^ of the digestion of bolted meat.” 

The conclusion' is drawn that “the results of this investigation fail to dem¬ 
onstrate the advantages of Fletcherism or the harxnfalness of focxl bolting. . . . 
Pletclierism of starchy foods should be encouraged to insure the salivary di¬ 
gestion of a large quantity of material.” 

The circulation of the blood in man^ at high altitudes.—II, The rate of 
blood flow and the influence of oxygen on the pulse rate and blood flow, IX CX 
g^CHNEiBEB and D. L. Sisco (Amer, Jour, PhyHol,, $4 (1911/), No, J, pp, 

From observations of pulse rate and blood pressures of six subjects sit high 
altitudes the following conclnslons are drawn, in part: The pulse ra,te does 
not accelerate immediately on arrival at an altitude of 14,109 ft., t>ut requlrea 
several days to reach its maximum. In the majority of healthy men the arterial 
. pressures are unchanged. In five out.of six subjects on Pikes Peak ,tlie venous 
pressure was lowered from 26 to 87 per.ceiit. In' consequence of these changes 
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conditions of tlie vascular system favor an increased rate of l>lood flow on 
Pikes Peak. 

Some metabolic influences of bathing in tbe Gri’eat Salt Lake, Heleit I. and 
H. A, Mattill (Amer. Jour, Physiol,, S6 {191^), No. 4^ pp. 4^8-500, fig. 1). — 
Observations upon two subjects indicated that bathing exerts a stimulating 
effect on metabolism. The excretion of chlorids and total nitrogen was mate¬ 
rially increased during the bathing periods. 

Healthy atmosphere, L. Hill {Nature ILondon], 95 (1915), No. 2S73 pp. 
205-207, fi'fjs. 3 ).—In this article, which emphasizes the importance of the 
rate of cooling the body to comfort and health, two pieces of apparatus are 
described. These consist of a wet and dry katathermometer by means of which 
can be measured the rate of heat loss by radiation, convection, and evaporation, 
as well as the vapor pressure of the atmosphere, and a caleometer, which auto¬ 
matically indicates the amount of heat energy required to maintain a coil of 
wire at body temperature and thus shows the cooling effect of air currents. 

ANIMAL PEOBTJCTIOF. 

Influence on growth of rations restricted to the corn or wheat grain, E. B. 
Hart and E. V, McCollum (Jour. Biol. Chem., 19 {1914), No. S, pp. S73-S95, 
pi. 1, figs. 11). —^A continuation of work previously noted (B. S. K., 26, p. 467; 
33, p. 60). 

In these studies the authors found that “ when swine are restricted to corn 
meal and gluten feed little or no growth can be secured, but with an addition 
of salts, making the entire ash content of the ration very similar in quality to 
that of milk, growth approximating that of a normal curve was seciire<I to at 
least 275 lbs. These results are not in harmony with the theory that the failure 
of swine to grow on corn alone is due entirely to the incomplete nature of its 
protein content. Restriction to mixed grains and distilled water did not allow 
normal growth with swine. This emphasizes again the very great importance 
of either the mineral side of a ration, or as yet unknown factors operative in 
the normal environment of this species, namely, soil rooting, natural water, etc. 

“ When the wheat kernel supplied all the nutrients, growth was again limited 
with both swine and rats. However, when the salt content was modified to 
resemble milk some growth could be secured, but ultimately this ceased, fol¬ 
lowed by partial pffralysis, particularly in swine, and a general decline. Cor¬ 
recting the mineral content of the wheat kernel alone induces a certain amount 
of growth, but the benefit is only temporary. When the wheat kernel was forti¬ 
fied with salts and butter fat, the growth curve was very much improved in 
both species, although a' normal curve was not secured. The animals, however, 
remained vigorous and strong for a very much longer period, although pnrtial 
decline in some individuals, mainly characterized hy stiffness, ultimately set in. 
However, when the wheat kernel, salt, and butter fat ration was supplemented 
with casein to the extent of 2.5 per cent of the ration, a normal curve of growth 
was secured for swine. Similar results were secured with rats. Rations may 
contain as much as 80 to 00 per cent of wheat without bad effects when supple¬ 
mented with milk or egg yolk. Normal reproduction as well as normal growth 
have been secured with such rations.” 

Value of proteins from different sources (Wisconsin Bta. Bui. 250' (1915), 
pp.'49-^2, figs. 2). —^The data reported are Included in the article noted above. 

Effect of rations from single plant sources (Wisconsin Sta. But 250 (1915), 
pp. 4Sf 49). —The studies to determine the physiological effect of rations from 
single plant sources are briefly noted, those with calves and swine being ab¬ 
stracted above. . , 
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In a study witli poultry extending over tliree years, pens of 12 pallets eacli, 
as near tlie same age as possible and of tbe same breeding, were fed rations re¬ 
stricted to corn, wheat, oats, or barley for 10 months. No appreciable difference “ 
wa,s observed daring the lirst 00 days, hut when the feeding was eontirnied 
longer physiological disturbances began to appear on the wheat-fed lots, ami at 
the end of the trial only four, three, and six pullets, resiKjct’ivc^ly, w(‘n^ alive 
out of original 12 in each of the three ptnis. No fowls wtu'c lost In tin? com 
lot, and the oats and barley rations ranked midway between tlie corn and wheat. 
There appeared to be no consistent difference in the number o:i!''oggs prodncjecl 
by the different lots, nor in the percentage or vigor of chicks hatdied from the 
vaiaous lots. 

Acidosis in onmivora and herhivora and its relation to protein storage, 
H. Stkenbock, V. E, Nelson, and E. B. Hart (Jour, Biol, aiumi., 19 (1914), 
¥o. S, pp. S99--4W ),—^The experiments reported in this paper deal with the rise 
and fall of urinary ammonia px’odnetion when swine, as rei>resentalives of oin- 
nivora, are confined to grains alone or grains supplemented with basic mate¬ 
rials. Other experiments deal with the influence of acid rations on ammonia 
production in herbivora (calves). 

It wms found that “ acid rations fed to swine (omnivora) or calves (herbiv¬ 
ora) occasion a rise in urinary ammonia with a comi>ensative fall in output 
of urea. Presumably on a normal level of protein intake a part of the ammoniia, 
produced either in the intestine or liver, combines with acids and is excrettxl as 
the salts of these acids. This power to help maintain neutrality !)y the pro¬ 
duction or use of ammonia is apparently very general in all mammals. Am¬ 
monia production, under conditions of exogenous protein metabolism, does not 
occasion an increased nitrogen excretion or an interference with protein storaige. 

‘‘In herbivora (calres) approximate endogenous nitrogen metabolism, ae<Joni- 
panied by mineral acid ingestion, likewise occasions a ris(^ in urinary ammonia, 
but does not, on the level of acid used, cause a rise in x>roteiri catabolism, as 
has been observed with dogs and swine. This may he due in this exporiment to 
a greater dilution of the ammonium salts incident to a large con sum j>t ion of 
water by this class of animals. 

“Data are also given on calcium and phosphorus metabolism during both 
neutral and acid periods of low nitrogen intake, as well ns on a i)oriod of 
high nitrogen intake. Very probably tbe skeleton was not drawn upon for cal¬ 
cium during the period of lowest acid ingestion. Only on a high acid IngeBtion 
did it appear probable l.hnt deealcifleation of the bones began and then only a 
withdrawal of calcium carbonate, 

“ l^rom the records submitted on growth and reproduction it is believed that 
natural acid 'rations, if otherwise satisfactory, are as effective'for growth or 
reproduction as those of basic character. However, until it has been Bliown 
conclusively that less vigorous individuals will tolerate acid rations with iHirfect 
impunity, we are not warranted in making too sweeping conclusions,*' 

Belation of different fats to animal growth (Wiseomin Bta, BuL 2B0 (1915), 
pp. Jf7, ^8).-—In continuation of work previously noted (E, S. R,, :il, p. 8(14) ;lt 
has been found that milk fat can be converted into soaps without destroying Kb 
X> eculiar constituent, and that when olive oil is shaken with a solution of these 
soaps the vital principle is transferred to'the olive oil and it will then induce 
growth in the same manner as butter fat alone. See also a previous note by 
McCollum and Davis (E. S. R„ 32, p. 360). 

Effect of poison on germ cells (Wisconsin Bta, Bui 250 (1915), pp, 44-48, 
fig, I).—In continuation of work by L. X Cole previously noted (E. S, IL, 31, 
p. 876) it is concluded that lead poisoning so acts on the germ cells of the 
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sire as to prodnce an appreciable decrease both in size and yltality of offspring. 
In experiments with chicks the results, as indicated by the infertility of eggs 
and the death of embryos or young chicks soon after hatching, showed that the 
influence of lead poisoning in the case of the male distinctly affected the 
, vitality of the offspring. 

Physiology of reproduction (Wiscomiyi Bta, Bui. 250 (1915)^ p. .^6').—-In 
trials with guinea pigs by L. J. Cole and H. Ibsen it has been shown that the 
size of offspring is controlled to some extent by the length of the gestation 
period, the young being smaller with a short period. The size of the mother, 
kind and amount of her food, and her ability to utilize it for the development 
of the fetuses are even more important in determining the size of offspring. 
Small and young mothers tend to produce small offspring, especially when the 
litter is large. With small litters the weight of the mother increases up to 
parturition. With large litters, however, her weight remains stationary or even 
drops during the last days of pregnancy, evidently due to the fact that all the 
nutrients in the food are required for merely maintaining the weight of the 
mother and fetuses. Numerous weighings have disproved the assumption that 
female young gain steadily from the day of birth while males lose in weight. 
There is no correlation with sex in this respect, both sexes tending to lose in 
weight during the first few days. Neither is there any constant relation between 
the size of individuals and the order of their birth in the litter. 

Sex studies.—VII, On the assumption of male secondary characters by a 
cow with, cystic degeneration of the ovaries, R. Pearl and F. BI. Surb^ace 
(Maine Sta. BiiL 237 (1015), pp. 65S0, pis. 3 ).—^This paper describes the repro¬ 
ductive history of a cow, which presents the following points of interest. 

The cow was initially a i>erfect female, hearing calves and making a very 
high milk record. Later she failed to come in heat, and grjulually, but in the 
end to a very marked degree, took on male secondary sex characteristics, both 
in behavior and structure. The gonads of this animal, examined subsequent to 
the change in secondary characters, were exactly like those of a normal cow, 
save in the one respect that the follicles were not breaking and discharging ova, 
but were forming follicular cysts, or becoming atretic, and btxjause of this no 
corpora lutea were formed. The interstitial secreting mechanism of these 
ovaries was absolutely normal, both in respect of number of cells and the 
cytological characteristics of the individual cells. 

'*The evidence from this case sti’ongly suggests that one function of the 
corpus luteum, through its internal secretion, is to maintain in full develoi)ment 
the female secondary sex characters. ‘Repeated injections of a suspension of the 
dessicated substance of the anterior lobe of the pituitary body failed to bring 
about any change in the sex behavior of this cow after it had assumed a male 
character.” 

Sex ratios in pigeons, together with observations on the laying, incuba¬ 
tion, and hatching of the eggs, L. J. Cole and W. F. Kirkpatiu'Ck: (Rhode 
Island Bta. Bui. 162 (1915), pp. 463-51'^, fiffs. 5).^—A continuation of the work 
noted above. 

It was found that the normal ratio of the sexes of pigeons liatclied is 105 
males to 100 females. The death rate of squabs is especially high for the first 
two or three days after hatching, and at about 10 to 15 days of age. When the 
two squabs are of distinctly different size before the banding age (10 to 16days), 
the larger squab is more often a male than a female. The death rate for the 
two sexes, in bisexual broods, is essentially equal. There is no marked tend¬ 
ency for one sex to be weaker than the other in bisexual broods, and there is 
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only a slight iudicatioii that more males than females from such broods survive . 
to adult life—placed at six months, 

consideration of the ratio of males to females in each of the age groupi^ 
does not indicate a high relative mortality of females in the ages x)reeed.ing the 
adult state. There is a high mortality of both sexes during the first two or tiiree 
years of their adult life, and this is especially high in the females between the 
ages of one and two years. The higher mortality of females at early adult 
ages, together with the higher proportion of males hatched (105:100), may be 
in large part resx)onsible for the prevailing notion of a considerable excess of 
male pigeons in adult populations and seems to furnish real substantiation for 
this notion. The fact that males are generally more easily recognized than 
females probably adds to this impression. 

The number of unisexual broods, in which the squabs are either both male 
or both female, somewhat exceeds in our records the bisexual broods (one squab 
of each sex),*but the odds against the numbers obtained representing a poten¬ 
tial equality are very slight. These facts are directly contradictory to the 
statements that the two eggs usually produce a male and a female squab. 
Considering only the unisexual broods, the number of ‘ both males ’ to ‘ both 
females’ is practically equal. 

“A comparison of the numbers of each sex hatched from first eggs and from 
second eggs, respectively, shows no tendency for the former to produce exclu¬ 
sively males and the latter females, but as a matter of fact more males than 
females are hatched from both. 

The mean time of laying of the first egg is about 5 p. m., and of the second 
egg about 1 o’clock in the afternoon of the second day following. The mean 
interval between the laying of the two eggs is practically 44 hours. The mean 
time between the laying of the first and second eggs decreases progressively in ^ 
the months from February to July, inclusive. There is a very sensible posit! \ 
correlation between the time of laying of the first and of the second egg. Tii y 
equation of the regression curve is given, which enables one to calcuilat45i*»«tw 
most probable time of laying of the second egg when the time the first was 
laid is known. 

The mean time of hatching of the first egg is 10.5 days after the laying of the 
second. The mean time of hatching of the second egg is 17 days after it is 
laid. On the avei’age, therefore, the time from laying to hatching of the first 
egg is nearly a day and a half longer than it is for the second egg. This is 
probabl 3 ^ to be accounted for by the fact that the first egg receives very little 
incubation until the second is laid. There is a high correlation between the 
times of hatching of the two eggs of a clutch. 

So far as the data presented go, they appear to indicate that sex in pigeons 
is determined according to the laws of chance. 

In case the eggs do not hatch they are seldom abandoned at the end of the 
normal i3erlod.of incubation, but the birds continue to sit on them for a time 
longer. The length of time they will continue to incubate the eggs varies, but 
averages practically six days after the normal period, making the mean total 
time of incubation when the eggs do not hatch 2S days after the hiying of the 
second egg. This continuance of incubation beyond the normal time under 
such circumstances constitutes a ‘ factor of safety ’ in the incubating instinct 
A pair of mourning doves continued to sit on substituted eggs for four days 
after their own had hatched in an incubator, thus disproving liaspiaFs assertion 
that wiki birds have an " exact notion of the time required for the eggs to 
hatch.’ ” 

, Eeferences are appended, 
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Studies on inheritance in pigeons.—A microscopical and chemical 
study of the feather pigments, O. Lloyd-Jones {Jour, Expt. Zool., IS {1915)^ 
No. S, pp. 4^3-509’, figs. 63). —This is a continuation of work previously reported 
(E. S. E., 31, p. 572), and the results are summarized as follows: 

The six fundamental self colors of tumbler pigeons have been accounted for 
by the interaction of four genetic factors: R, red; B, black; I, intensity; 
spreading. Evidence as to the nature of the factor B has been secured from 
its effect on the feather pigment with respect to (a) color, (h) manner of 
formation and distribution, (c) idiysical form, and (d) chemical properties. 
All of these seem to Indicate a different mechanism from that which produces 
red pigment, rather than simply a later stage of the same process. If unin¬ 
fluenced by other factors, the final result of the pigmentation process in a bird 
carrying B, is the clumping of the pigment into the middle of the harhule cells. 
The factor B when present stops this clumping process and results in a ‘ spread ’ 
condition of the pigment. B may properly be considered as an inhibitive or 
^stoi)ping factor.’ 

“As regards the increment of pigment substance, factor I probably has a 
constant effect when acting on dilute birds of different constitutions, namely, 
to increase by about three times the amount of pigment produced. As regards 
its influence on granule shape, on the other hand, it reacts in a different manner 
with each combination of factors. The facts concerning the granule shape in 
i^blacks suggest the possible existence of a factor not yet determined which is 
specifically concerned with granule shax>e. 

Genetic research which is confined only to obvious characters is often super¬ 
ficial, and in such cases microscopic research is necessary to distinguish the 
independently heritable characters involved.” 

A bibliography is included. 

Inspection of feeding stuffs, A. W. Clabk {Nmo York Btatc Bta. Bill. 404 
{1915), pp. 221-384). —Analyses are given of the^ following feeding stuffs: 
Cotton-seed meal, linseed meal, malt sprouts, distillers’ dried grains, brewers’ 
dried grains, corn gluten feed, corn gluten meal, hominy feed, molasses feeds, 
tankage, meat meal, meat scrap, blood flour, beef scrap, fish scrap, alfalfa meal, 
wheat bran, wheat middlings, ground buckwheat screenings, corn meal, baidey 
middlings, corn bran, wheat screenings, ground corn screenings, flax screenings, 
pea meal, dried beet pulp, shredded wheat waste, and various mixed and pro¬ 
prietary feeds. 

Analyses of feeding stuffs, P. H. Wessels et al. {Rhode Island Bta. Insp. 
But, 1915, Map, pp. 16). —Analyses are reported of beef scrap, fish scrap, meat 
and bone scrap, cotton-seed meal, linseed meal, gluten meal, gluten feed, malt 
sprouts, distillers’ grains, malt screenings, wheat shorts, middlings, bran, 
hominy focHl, alfalfa, meal, and various mixed ami proprietary feeds. 

How to comply with the law regulating the sale of concentrated feed 
stuffs in Texas, [and] other information, B. Younoblood (Tewas Bta. dire, 6, 
n. ser, {1915), pp. 14). —^This circular gives the text of the law regulating the 
sale of feeding stuffs in the State of Texas, and gives directions for complying 
with this law. 

Cattle feeding,— X, Winter steer feeding, 1913-14', J. H. Bkxnnee and 
E. G. Kino {Indiana Bta. But 178 {1914), PP* 343-384)* — This is a continuation 
of work previously noted (E. S. E., 30, p. 767), The object was to determine 
the comparative value of leguminous hay alone and in combination with com 
silage as roughage for full-fed cattle; to compare oat straw and leguminous 
hay as dry roughage for full-fed cattle receiving all the corn' silage, they will 
eat; to compare different guantitles of cotton-seed meal In rations containing 
5160°—No. 4—15-6 
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com silage for fattening cattle; to compare ground soy beans and cotton-seed 
meal as sources of protein for supplementing rations for fattening cattle; and 
to test tbe comparative value of clover hay and alfalfa hay as roughage for 
fattening cattle. 

Seven lots of ten choice high-grade Shorthorn steers each, weighing approxi¬ 
mately 1,000 Ihs. per head, were fed from November 20, 1913, to May 14, 
1914, with the results shown in the table following. Each lot contained ten 
105-lb. hogs which w^ere fed corn in addition to the droppings from the cattle, 
and lots 1, 2, and 6 were fed a small quantity of shorts and tankage, 

Bummary of steer-feeding experiments. 


Daily iced consumed per steer. 


Lot. 

Shelled 

corn. 

(Cotton¬ 

seed 

meal. 

Clover 

hay. 

Alfidfa 

hay. 

Corn 

silage. 

Oat 

straw. 

Ground 

soy 

beans. 

1 . 

Lhst. 

13.27 

18.21 

17.01 

13.56 

12.02 

14.09 

13.48 

Lhs. 

Lbs. 

Lbs. 

Lbs. 

20.21 

Lbs. 

1.57 

Lhs. 

2.91 

9, . 

2.95 

2.95 

2.97 

4.72 

3.07 

2.95 

9,47 


R . 

11.38 




4 . 

2.83 

24.25 
25,43 
26.19 
23.33 



K... 


1.07 
1,16 


6. 



/ 



3.66 






Lot 

Dry 
matter 
consumed 
per 
pound 
of gain. 

Average 

daily 

gain. 

Cost per 
pound 
of gain. 

Profit per steer, not 
including pork. 

Profit 

per 

sfeor. 

including 

pork. 

First 

90 days. 

Last 

85 days. 

» 

t . 

Lbs. 
10.37 
10.66 
11.04 
10.24 
10.15 
9.86 
10.64 

Lbs. 

2,10 
2.44 
2.32 
2.47 
2.42 
2.5*1 
2.37 

Cts. 

10.94 
12.21 
13.87 
10.74 
10.90 
10.24 
! 11.57 

84.79 
1.71 
- 2.93 
6.38 
3.51. 
3.34 
2.155 

-82.38 
- 5.88 

- 8.55 

- 2.97 

- . 63 
2.15 

- (5,54 

Sll. 22 
6.73 
- 1.01 
10.95 
10.38 
14.40 
5.5(i 

2. 

3. 

4. 

fj. 

6... 

7..,. 



. The addition of corn silage to rations of grain and leguminous hay slightly 
increased the rate of gain made by the cattle, but had little effect on tin* finish 
of the cattle. The substitution of oat straw for leguminous hay had Utile (dTeet 
other, than a reduction in the cost of gain. Larger pronts were secured from a 
.ration emtaining oat straw and a well-balanced ration containing corn silage 
than when leguminous hay was fed instead of oat straw. 

Cattle fed ground soy beans in addition to corn, oat straw, and com silage 
maintained very eager .appetites for three months but thereafter had very poor 
appetites, while cattle fed cotton-seed meal maintained eager appetites for six 
months. Ground soy beans had a laxative effect on the cattle. Cattle fed 
ground soy beans as supplement did not gain as rapidly during the last three 
months as others fed cotton-seed meal. The cattle fed ground soy beans were 
valued 10 cts. per hundred lbs. less than those fed cotton-seed meal. 

Cattle fed shelled corn, cottonseed meal, and clover hay consumed a larger 
quantity' of grain and a smaller amount of hay than those fed shelled corn, cot¬ 
ton-seed meal, and alfalfa hay. Cattle fed hay in connection with corn silage 
and grain consumed a larger quantity of alfalfa than of clover hay. Cattle fed 
Clover hay as the only roughage or in combination with' com silage made fuWy 
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as rapid gains as tliose fed alfalfa liay, and the gains were made.more economic¬ 
ally either from the standpoint of feed consumed or financial cost. 

Com silage and alfalfa hay for beef production, R. K. Bliss and G, B. Lee 
(Nedraslca Bta. But 151 (1915), pp. 45, figs. 16). — Six lots of seven or eight 
2-year-old steers each were fed 157 days, as follows: Lot 1, ground corn, cotton¬ 
seed cake, and p. airie hay; lot 2, ground corn, corn silage, and cotton-seed cake; 
lot 3, ground corn, com silage, and prairie hay; lot 4, ground corn, a heavy feed 
of corn silage, and alfalfa hay; lot 5, ground corn, a medium feed of corn silage, 
and alfalfa hay; and lot 6, corn and alfalfa hay. These steers made average daily 
gains per steer of 1.93, 2.01, 1.75, 2.24, 2.04, and 2.29 lbs., costing 0.51, 9.29, 9.08, 
7.79, 8.31, and 7.22 cts. per pound of gain. The net profit per steer was $9.42, 
$7.31, $8.93, $14.50, $18.47, and $20.59 for the respective lots. The average 
shrinkage in marketing was estimated to he 27, 44, 17, 30, 30, and S lbs. per 
steer, and the dressing percentages 61.65, C1.2S, 60.52, 60.94, 01.52, and 60.71 
for the respective lots. 

In a second experiment eight lots of from six to eight 2-year-old steers each 
were fed 154 clays, as follows: Lot 1, ground corn and alfalfa hay; lot 2, ground 
corn, alfalfa hay, and wheat straw; lot 3, ground corn, alfalfa hay, and a light 
feed of silage; lot 4, ground corn, a medium feed of silage, and alfalfa hay; lot 
5, ground corn, a heavy feed of silage, and alfalfa hay; lot 6, ground corn, 
alfalfa hay, and a heavy feed of silage at the beginning, which gradually de¬ 
creased to a light feed at the close of the feeding period; lot 7, ground corn, 
alfalfa hay, a medium feed of silage, and cotton-seed cake; lot 8, ground corn, a 
heavy feed of silage, cotton-seed cake, and alfalfa hay during the first five weeks. 
These steers made average daily gains i)er steer of 2.1,1.86, 2.1, 2.1, 2.1, 2.07,2.05, 
and 2.07 Ihs., costing 10.82, 12.23, 11.31, 11.77, 11.74, 11.49, 12.04, and 12.76 cts. 
per pound of gain. The net profit per steer was —15 cts., --$4.22, 42 ctSw, 
—$4.11, —$2.35, —$3.42, —$5.89, and —$6.30 for tlie respective lots. 

The results of the two experiments are summarized as follows: ration of 

corn and alfalfa hay produced the cheapest gains of any ration used. Further¬ 
more, the steers fed corn and alfalfa hay made as rapid gains as did. the steers 
on any other ration. Had the alfalfa hay used in the first experiment cost $20 
per ton, the average profit on the three lots receiving alfalfa would have been 
15 per cent greater than the profit on the best one of the three lots not re¬ 
ceiving-alfalfa. Gold pressed cotton-seed cake did not give as good results, as 
regards either rate of gain or economy of gain, as did alfalfa hay in a ration for 
fattening steers. The addition of cold pressed cotton-seed cake to a ration of 
corn, silage, and alfalfa increased the cost of gain and lowered the profits on 
the steers. The steers receiving silage without exception shed their coats early 
in the spring and at all times presented a sleek and sappy appearance. Con¬ 
trary to preceding experiments, a heavy feed of silage with alfalfa, hay and 
corn gave as rapid gains as did either a medium or a light feed of silage with 
alfalfa hay and corn. The amount of silage which can best be fed to fattening 
steers apparently must be regarded as unsettled. The steers fed silage in con¬ 
nection with corn and alfalfa sujBtered a very slight shrinkage when shipped to 
market Different amounts of silage seemingly had no effect upon the number 
of pounds shrinkage. Where prairie hay was used in place of alfalfa, small 
and expensive gains resulted. 

'' The individuality of a steer is a very important factor in the rate of gain. 
The average difference in gains made between the highest and lowest producing 
steer in each of the 14 different lots was 120 lbs. In practically all cases there 
was a greater variation in the daily gains made by steers in the same lot than 
there was in the average daily gains of the different lots. Usually a considerable 
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difference can be noted between poor and good feeder cattle, but soinetiroes even 
a careful study of steers does not reveal their feeding possibilities. An ad™ 
vaiice of 8 cts- per bushel in the price of corn increased the cost of gains $1 
per 100 lbs. In the second experiment, where a ration of corn and alfalfa liay 
was fed, an increase of 1 ct. per bushel in the price of corn had the same effect 
in increasing the cost of gains as did an increase of $1 per ton in the price of 
alfalfa hay.” 

Raising* calves on skim milk, 0. E. Reed (Kansas Sta, Oirc» 48 (1915), pp. 
11 , 4 ),—general discussion of methods of feeding calves on skim milk, 

including data previously noted (E, S. R., 10, p. 1111). 

Sheep feeding.—IV, fattening western lambs, 1913-14', J. H. Skinner 
and P. G. Kino (Indiana Bta. BiiL 179 (1914), PP> Continuing i)re- 

vioiis work (E. S. R., 30, p. 769), nine lots of 25 choice Idaho lambs, weighing 
approximately 60 Ihs. per head, were fed from November 14, 1913, to February 
22, 1914, vuth the results shown in the following table: 

BuniMarp of laml) feeding experiments. 


Average daily feed consumed per lamb. 


Lot. 


Ration. 


Grain. 


Coni 

silage. 


Clover 

hay. 


Lhs. 


Lbs, 


Lbs, 


1 Shelled corn, ootton-seed 

meal, com silage. 

2 Shelled corn, oats, clover, 

silage. 

3 Shelled corn, clover. 

4 Shelled corn, alfalfa. 

5 Shelled corn, cotton-seed 

meal, silage, oat straw. 

6 Shelled corn, silage, clover, 

(open shed)..../... 

7 Shelled corn, cotton-seed 

meal, silage, clover. 

S .do. 

9 Shelled corn, silage, clover 

(barn-fed).... 

Average. 


1.07 

1.24 
1.22 
1.15 

1.80 

1 1.21 1 

0.04 

1,06 

1.7G 

1.09 

I 1.60 


1.18 

1.21 

1.04 

1.24 

1.22 

I.IS 

1.25 

1.22 

1.14 

1.19 

1.22 

1.05 

1.18 

1.05 

.81 


Al¬ 

falfa 

hay. 

Oat 

straw. 

Lhs. 

Lbs, 





1.72 


0.45 








.19 

. 05 


Avor- 

CovSt 

Profit 

ago 

daily 

per 

pound 

per 

gam. 

of gain. 


Lbs. 

Cfs, 

C/s. 

0.240 

6.74 

20 

,334 

0.99 

31 

.314 

7.10 

IS 

.313 

8,59 

-28 

.241 

7.01 

9 

.333 

0.61 

40 

.374 

0.50 

53 

.305 

1 O.Hl 

48 

.315 

7.05 

35 

.31,8 

1 7.03 

20 


The addition of corn silage to a ration of shelled corn and clover hay reduced 
the hay consumption and slightly reduced the quantity of grain eaten and th©^ 
rate of gain made by the Iambs. It also reduced the cost of gain 0.40 cts. per 
pound, slightly increased the selling value of the lambs, and increased the profit 
22'cts. per lamb. 

Eambs fed com silage as the only roughage or com silage and oat straw as 
roughage had irregular appetites and required great care to prevent their going 
off feed,” The addition of oat straw to a ration of shelled coni, cotton-seed 
meal, and corn silage had no beneficial effect on the ration, Tlie addition of 
clover hay to a ration of shelled corn, cotton-seed meal, and corn silage produced 
excellent appetites in the lambs, and greatly increased the quantity of feed 
eaten and gains made by the lambs. 

The addition of cotton-seed meal to a ration of shelled com, clover hay, and 
com silage increased the apjietites of the lambs for both grain and hay and 
increased the rate of gain. A grain mixture of seven parts corn and one part 
cotton-seed meal proved slightly more effective for producing X’apid gains and 
on less feed than a grain mixture of four parts corn and one part cotton-seed 
meal. 
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Specific effects of rations on tlie development of swine, E. B. Foebes, F. M. 
Beegee, C. M. pRm, L. E. Morgan, and S, N. Ehue (Ohio Sta. Bill. 28S' {1916}, 
pp. 111-152, ftps. 12 ).—This is a continuation of work previously noted (E. S. 
E., 22, p. 771), and of a preliminary metabolism study (E. S. E., 31, p. 268). 

Seven lots of five pigs each were used in a feeding and carcasS'-analysis ex¬ 
periment in a study of the si')ecific effects of rations on the composition of the 
growth produced. The rations were corn alone, and corn supplemented hy soy 
beans, wheat middlings, linseed-oil meal, tankage, and skim milk. These rations 
were fed in quantities such as contained the same amount of digestible nutri¬ 
ment per unit of live weight of the pigs. The supplemented rations contained 
the same proportions of protein to nonnitrogenous starch equivalent The ex¬ 
periment was in large measure a comparison of the caxmcities of pigs to grow 
on equivalent amounts of protein from diffei'ent sources. 

The capacity of digestible milk protein to cause proteid increase was shown 
to be greater than that of digestible protein from the vegetable foods used and 
from tankage. None of the supplements, used in T3roportions such that the 
nutritive ratios of the rations are as 1: 6.5, apparently furnished mineral matter 
of the amounts and kinds requisite to maximum growth of bones. The rations 
of com alone and of corn and soy beans produced the least bone, and that of 
com supplemented by tankage and by skim milk the most hone. 

The lot which received corn and linseed oil meal produced the largest per¬ 
centage of flesh and leaf fat (together) and the smallest percentage of hone, 
as related to the gross-dressed carcass, of any lot in the series. The lots 
which received tankage and skim milk had the largest proportions of hone to 
gross-dressed carcass, except for the lots which received corn alone, and coni 
and soy beans, in which latter cases the higher i)roportion of bone to gross- 
dressed carcass was due not to superior development of bone, but to inferior 
nourishment of other tissues. The proportions of oalcinm, magnesium, and 
phosphorus in the hones tended strongly to remain constant, but may be modi¬ 
fied to a certain extent by the limitations of the food. The amounts of these 
elements in the hone, however, are susceptible of much greater modification 
through the composition of the food. The ash per gram of the hones and the 
breaking strength of the hones were shown to vary together in the following 
order of decreasing magnitude: Com and skim milk; com and tankage; corn 
and linseed oil meal; corn alone; corn and wheat middlings; and corn and soy 
beans. The calcium and i^hosphorus content of the skeleton wais lower than in 
the check lot (killed at the beginning of the experiment) in all lots except 
those which received tankage and milk. The magnesium content of the skele¬ 
tons of the pigs, which received wheat middlings (a food very rich in magne¬ 
sium) was higher than in the check lot. 

The ration of corn alone produced less moisture, protein, and ash, and more 
fat in the flesh than did any of the supplemented rations, while the ration of 
corn and skim milk produced the niaximum of moisture and protein and the 
minimum of fat in the flesh. There was marked variation in the content of 
the flesh and blood in the mineral constituents, apparently as determined by 
the food. Excluding the cheek lot, the sodium in the flesh varied between 
0.0635 and 0.1036 per cent, potassium between 0.1888 and 0.2410 per cent, cal¬ 
cium between 0.0217 and 0.0319 per cent, magnesium between 0,0146 and 0,0188 
per cent, sulphur between 0.12S9 and 0.1799 per cent, chlorin between 0.0363 
and 0.0679 per cent, and phosphorus between 0.1227 and 0.1506 per cent. 
There was also much variation in inorganic phosphorus and in lecithin, espe¬ 
cially the latter (0.0147 to 0.0273 per cent). 
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One-2ialf of eacli carcass was cured, Tlie foods -were found to have produced 
marked differences in the firmness of the hams and bacon, and certain effects 
on their behavior in cookinj^; also sU^^ht effects on the acee|,)tability of the 
cooked meat. One-half of ea,eh canaiss was analyssed and a, <a)inp!ete eliemk;al 
aecoiintiiig made. The data, show that tliere .is a specific tfffeid; of the ration on 
the proportions of the main tissue compoueiila 

The i,»ro|)orlion of protein to ether extract in the tlesli ranked ns follows .In 
the respective lots: Corn lot l:G.0f), corn a.iid soy beans 1:5.G5, corn and lin¬ 
seed meal 1: G.h, corn and middlings 1:5,87, corn a.iKl tankage 1:0.JM, corn 
and skim milk 1:5.03, check lot 1:4.52. The proportion of protei.n to ash in 
the bones in the respective lots ranked as follows : Corn 1:1.13, com and soy 
beans 1:0.057, com and linseed meal 1:1.130, corn and middlings 1:0.028, 
corn and tankage 1:1,171, corn and sld.m milk 1:1.171, check lot 1:1.076. 
The proportion of prote.ln to ether extract and to ash in the gr()s>s-dressed 
carcass, as a. whole, ranked as follows in the respeidive lots: Corn lot 
1:5.12:0.178, corn and soy beans 1:4.45:0.17, corn and linseed meal 
1 : 4.01 : 0.169, com and middlings 1 : 4.1, ‘>: 0.150, corn and tankage 1 : 4.S8 : 0.107, 
com and skim milk 1:3,03:0.170, check lot 1:3.36:0.100. 

Complete histological blood analyses were made for each pig. Certain indi¬ 
vidual differences were related to the state of nutrition of the animals within 
an experimental lot, while other observations were considered to be specific or 
characteristic for the lot and ration. The following conditions seemed to be 
more certainly characteristic than others: In the corn lot the low hemoglobin 
content, the maximum percentage of polymorjihs and minimum percentage of 
lymphocytes; in the tankage lot the uniformly high hemoglobin content; in the 
milk lot the large number of white corpuscles; and in the linseed meal and milk 
lots the low percentage of polymorphs and high percentage of lymphocytes. 

Catalase estinmtions were made on the more important organs and tissues, 
and certain differences noted. The very high catalase content of the blootl 
and the low content of the flesh suggest that the catalase content of the latter 
is likely to be influenced by the blood which, it normally contains. That the 
flesh of the milk lot shoiild have no catalase suggests tliat all of the catalase 
of the flesh is doe to iflood contained therein, and possibly that the slcim milk 
has such an cdTcct on the musmilature of the blood vessels as results in more 
comrilete blcHMliag out than occurs under the influence of other foods. In the 
brain thii i‘atalnse vjiried comiiarathndy little, but was lowest in tlio skim milk 
lot In l>lood It was lower in the lot'.s containing tlie largest pi'oportlons 
of corn tlian in others, and practically as large In the skim milk lot as in any 
other. The low catalase values for brain and muscle In this Jot are iiscrlbecl 
not to a general condition in these animals but to special comil,tions witliin, the 
particular tissues. Tlie catalase of the liver of the linseed meal and ta/nkagc! 
lots appeared tube siguifieantly low, while in the kidneys there were prolaibly no 
significant differences. The catalase in the spleens varied rather widely, from 
S.OG cc. of oxygen liberated per gram of substance in the taukage lot to 15.07 cc. 
in the corn lot. 

It is said that the results of these studies reflect the great poverty of <‘ereals 
in lime, as an element of the food of animals, it being clearly proved that 
normal growth of the skeleton can not be sustained by tiie grains. This fact 
calls especbil attention to the leguminous roughages, wdalch, because of their 
high protein and unparalleled lime c<.>utent, are deemed tlie ideal natural 
supple.mentary foods for use with the grains. 

, ^ Pork production, W. P. Sny'disr (FehraMa Bid. Bui U7 (19 J5), pp. 56V 
6; popular ed,, pp, 5).—This bulletin sinnmarisses and coutlniies work 
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conducted at ttie Nortli Platte substation and previously noted (3B. S. B,, 27, 
p. 470). 

Two lots of 10 yearling or older brood sows each were wintered on corn and 
alfalfa during four successive winters. One lot was fed shelled com in a 
trough or on clean ground and a good quality of alfalfa hay in a rack; the other 
lot was fed a ration of ground corn mixed with an equal weight of chopped 
alfalfa and moistened with water. During the fourth winter corn was replaced 
by wheat. -The average daily gains per head were 0.76 and 0.79 lb., the amount 
of grain consumed per pound of gain 6.8 and 5.3 lbs., the amount of alfalfa 
consmned per pound of gain 1 and 5.39 lbs., the cost of feed per pound of gain 
6.5 and 7.54 cts., the cost of feed for wintering the sow $5.29 and $6.92. 

Spring gilts were summer pastured on alfalfa and wintered on a mixture of 
alfalfa and grain 1:2 or 1: 3 during five winters, receiving on the average 2.48 
lbs. of feed per 100 lbs. live weight per day. They made an average daily gain 
during the winter of 0.91 lb. per gilt, requiring on the average 4.77 Ihs. of grain 
and 1.81 lbs. of alfalfa per pound of gain, and costing 5.3 cts. That no trouble 
occurred at the time of farrowing and that fairly large, healthy litters were 
farrowed is deemed an indication that the ration has some merit. It is thought 
that a smaller percentage of alfalfa probably would have given cheaper as well 
as faster gains but wmald have kept the gilts too fleshy unless the amount fed 
had been kept considerably below a full feed. 

Old and young sows fed during four winters on corn and alfalfa farrowed an 
average of 11.1 and 8.2 pigs per sow, respectively, the i)lgs weighing 2.4 and 
2.31 lbs. each at birth, and raised 6.55 and 6.2 pigs per sow. The pigs gained at 
the rate of 0.53 and 0.5 lb. each daily and reached the 50-lb. weight when 89 and 
99 days old. The average cost of all the feed used by the sows and tlieir lit¬ 
ters was $17.41 and $16.41. Crediting the sow with her gain in weight, the 
average cost of the feed used in producing a 50-lb, pig from old sows is esti¬ 
mated at $2,11 and that with young sows at $1.68. 

It was found that the cost of producing a spring pig to the weight of 50 lbs. 
was $2.05 and that of the fall pig $2.03. A spring pig from a young sow cost 
$1.81 as compared with $2.05 for a spring pig from an old sow. The young sows 
raised nearly as many pigs and grew them to the 50-lb, weight nearly as quickly 
as the old sows. 

In trials to determine the cost of growing pigs on alfalfa pasture and grain, 
202 pigs were kept on alfalfa pasture and fed 2.75 lbs. corn per 100 lbs. live 
weight per day. The pigs made an average daily gain of 0.72 lb. per pig, con¬ 
suming 3.55 lbs. of corn per pound of gain, which, together with the alfalfa 
consumed, cost 3.54 cts. per pound of gain. In a second experiment, six lots of 
25 pigs each, fed on alfalfa jiasture and corn, or corn and shorts (2.12 lbs. of 
grain per 100 lbs. live weight per day), made an average daily gain of 0.51 lb. 
per pig, consuming 3.13 lbs. of grain per pound of gain, which, together with 
the alfalfa fed, cost 3,57 cts. per pound of gain. The lots fed corn alone when 
graSling on alfalfa pasture made practically as rapid and as cheap gains as the 
lots fed corn and shorts. 

Six lots of from 19 to 25 pigs each fed 83 days on alfalfa pasture and soaked 
or dry shelled com (2.39 lbs. per 100 lbs. live weight per day) made an average 
daily gain of 0.66 lb. per pig, consuming 2.86 lbs. of grain per pound of gain, 
which, together with the alfalfa consumed, cost 3,05 cts. per pound of gain. 
The dry corn and soaked corn gave the same rate of gain with nearly the same 
amount of corn consumption, indicating that it was not profitable to soak com 
for these pigs. 
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A lot of 25 gilts during live consecutive summers on nlfiilln pasture and fed 
2.5 lbs. of grain (com or coni and wheat) daily per 100 lbs. live weiglit con¬ 
sumed an average of ibs. of grain r)er pound of gain, made tit the average 
rate of 0.92 lb. daily per head and costing oM ets, 

Siinimariziiig the records of the various lots fed grain while gracing on aifnlfa 
pasture, it is found that with the pigs on a 2, 21, and 9 p(‘r <aHit grain ration 
the relative daily gains of the three groups were almost the same as the rehitive 
amounts of grain fed to the three groups. The ratio of cost of grain and 
pasture for 100 lbs. of gain'was 81, 84, and 100, respectively, with corn at 47 cts. 
per bushel. As the price of corn is increased the dih!oren(;e in the cost of ga.iiis 
becomes greater and is more in favor of the lighter rations. The ratio' of the 
dally profit i)er pig with corn at 47 cts. per bushel and hogs $5.00 per 100 lbs. 
is TO, 85, and 100, and with com at 70 cts. per bushel and hogs $7.50 per 100 lbs., 
01, 100, and 100. The higher prices favor the lighter ration of 2 per cent, but 
do not t>ring as much profit from this ration as from tlie hejivicr rations. It is 
thought that rations lighter than 2J or 2 per cent are not as profitable as these 
rations even with the price of corn high, as the light rations do not permit of 
sufficient growth to keep the hogs in a healthy and thrifty condition. 

In a comparison of various ways of feeding corn and protein supplements to 
corn in fattening hogs, 10 lots of 10 130-lb. pigs each were fed lOB days, as fol¬ 
lows: Lot 1, shelled corn; lot 2, ear corn and alfalfa hay in a rack; lot 3, 
shelled com and alfalfa hay in a rack; lot 4, ground, corn and alfalfa hay in 
a rack; lot 5, ground corn and alfalfa meal 9:1; lot 0, ground corn and shorts 
9:1; lot T, ground corn and oil meal 9:1; lot 8, ground corn and tankage 10:1; 
lot 9, ground corn and oil meal 9:1, and alfalfa hay in a ruck; and lot 10, 
ground corn and tankage 19:1, and alfalfa hay in a rack. These pigs made 
average daily gains of 0,78, 0,79, 0.78, 0.9," 1, 1.05, 1.24, 1.25, 1.25, and 1.2fS llis. 
per pig,' consuming 6.1, 5.86, 6.03, 5.97, 5.36, 5.11, 4.07, 4.61), 4.87, and 4M lbs. 
of feed per pound of gain, costing 5.13, 4.8, 4.93, 4.03, 4.45, 4.47, 4',23, 4AT, 4.29, 
and 4.14 cts. per pound of gain, and realizing a profit of 64 cts., 92 cts., 80 eta, 
93 eta, $1.53, $1.59, $2.20, $2,25, $2.13, and $2.35 per hog for tlH.^ rcs]>ecl:lve lota 

In a second experiment 11 lots of 9 or 10 lOO-lb. pigs each wore f(Hl 199 <lays 
rations corresponding to the above except that lot 1 received ground cairn and 'lot 
11 ground corn and cotton-seed cake 9:1. pigs mathi averagi^ dally gains of 

1.22, 1.52, 1.52, 1.33, 1.24, 1.34, 1.41, 1.46, 1.41. 1.47, and l.-iS 11,s, per pig, <*om 
Sliming 4.04, 4,24, 4.46, 4,82, 4.07, 4.01, 4.45, 4.41, 4,55, 4.47, and 4.54 lbs of feed 
per pound of gain, costing 4.15, 3.5, 3.03, 3.93, 4.13, 4.04', 4.93, 3.96, 4J'18, 4, and 
4 cts. per pound of gain, and realizing a profit of $2.34, $3.99, $3.78, $2.86, $2.41, 
$2J2, $2.88, $3.08, $2.81, $3.04, anil $3.07 per pig for the respi^ctivt^ hfis. 

One gi’oup of seven lots of 10 1084b. i>!gs was fed 98 days, as follows: Ts:>t 1 
shelled corn dry, lot 2 whole wheat dry, lot 3 whole wheat soaked, lot 4 ground 
wheat moistened, lot 5 ground wheat soaked, lot 6 whole rye soaked, and lot 
7 ground rye moistened. This group received alfalfa hny in ra.cks in adi'll- 
tion. A second group of six lots were fed the same rations as lots 1 to 6, in¬ 
clusive, of the first group, but without alfalfa hay. The pigs of the corre¬ 
sponding lots of these two groups made average daily gains of 1.11, 1.92, 1.05, 
1.36, 1.41, and 0.88 lbs. per pig, consuming 4.79, 5.10, 5.14, 4.33, 4.18, and 5.58 
lbs. of feed per pound of gain, costing (with corn at 47 cts* per bushel, wheat 
at 70 cts. per bushel, and hogs at 5.9 cts. per pound) 3.97, 5.99, 5.92, 5. 4.84, and 
5.51 cts. per pound of gain, and realizing a profit of $2,11, a loss, a loss, $1.21, 
$1.46, and 34 cts. per pig for the respective lots. The single test witli ground 
rye indicated that 1 bu. of ground rye produced the same gain as 1,16 bn, of 
whole rye, and gave a very much faster gain. 
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Two lots of 32 115-lb. pigs each were grazed for 70 days on alfalfa pasture, lot 
1 being feci 3.34 lbs. of ground corn daily per 100 lbs. live weight, and lot 2, 
3.3 lbs. of a mixture of corn and shorts 2:1, during wliicb time tliey made an 
average daily gain of 1,09 and 1.04 lbs. per pig, consuming 4.62 and 4.81 lbs. of 
feed per pound of gain, costing 3.88 and 4.62 cts. per pound of gain, and realizing 
a. profit of $1.54 and 94 cts. i)er i)ig for the respective lots. During the next 49 
days the pigs were kept in dry lots and fed the grain rations with alfalfa hay 
In racks, and made an average daily gain of 0.86 and 0.92 lb. per pig, consum¬ 
ing 6.16 and 0.21 lbs. of feed per i>ound of gain, costing 5.13 and 5.S9 cts. per 
pound of gain, and realizing a profit of 32 and 0.4 cts. per pig for the respective 
lots. 

Two lots of 10 50-Ib. pigs each were fed 51 days as follows: Lot 1 corn and 
shorts 3:1 and cut alfalfa, and lot 2 corn and shorts 3:1, cut alfalfa and al¬ 
falfa tea. The alfalfa tea was used in making a slop feed. These lots made rela¬ 
tive gains of 04 and 100, respectively. Two other lots of 13 69-Ib. pigs each were 
simiiarily fed, lot 2 receiving alfalfa tea grounds instead of the tea, the relative 
gains being 84 and 100, respectively. The tea from 100 lbs. of stewed alfalfa 
thus saved 47 li)s. of corn, and the tea grounds from 100 lbs. of stewed alfalfa 
saved 67 lbs, of corn. 

In a second exi^eriment in which a lot of 14 5G-lb. pigs was fed 84 days 
ground com and chopped alfalfa hay 9:1, and a second lot received the same 
ration mixed and moistened with alfalfa tea, together with the tea grounds, a 
slight advantage in favor of the alfalfa tea was obtained, but not enough to 
warrant the farmer in going to much, if any, expense to stew alfalfa for hogs. 

The following table gives a sumiuary of averages of various tests: 


Bummctry of averages and comparison, of rat ions. 


Kind of ration. 

Number 
of tests 
con¬ 
ducted. 

Number 
of pigs 
tested. 

Daily 
gain per 
pig* 

Feed per 
pound 
of gain. 

Cost per 
pound 
of gain. 

Profit 
per pig. 

Com,... 

10 

168 

Lbs. 

0.94 

Lhs. 

4.36 

as. 

3. 66 

$1.70 

1.34 

Coni, short-s,..... 

10 

168 

.94 

4.33 

4.07 

Coni... 

i 8 

132 

1.19 

4.78 

4.04 

1.78 

Coni, barley....... 

^ 8 

132 

1.10 

5.32 

4. 48 

1.26 

C(irn... 

i 3 

84 

i.3;j 

4.77 

3.05 

1.95 

Corn, oinmer,...... 

3 

84 

1.14 

5.29 

4. 48 

1.38 
2,33 

Corn..... 

4 

64 

1.30 

5,01 

4,01 

Corn, wheat. 

4 

64 

1.22 

4.70 

4.53 

1.71 

C?.om...... 

7 

162 

1,17 

5.11 

4.26 

1,83 

Corn, tankage.... 

7 

162 

1.45 

4.59 

4.08 

2.46 




Profitable hog feeding, W. Hisnor (Washinglon Bta. Popular Bui. 87 U015), 
pp. 8), —discussion of the value of tankage, skim milk, buttermilk and whey, 
Boy bean meal, linseed oil meal, wheat middlings, wheat bran, alfalfa and clover 
hay, and cotton-seed meal as supplements to farm-grown grains for hog feeding. 
Alfalfa pasturing experiment, R. W. AnuEisr {U, 8, Dept. Agr.y Bur. Plant 
Indus., Worh Umatilla Bxpt. Farm, IdU, pp. 8, 9, fig. 1 ).—Four S4-lb. pigs, 
pastured 135 days from March 28 to August 11, 1013, on two plats of | acre 
each of 4-year-old alfalfa and fed IJ lbs. ot rolled barley xjer 100 lbs. live 
weight per day, gained an average ot 100 lbs. per pig. Four 89-11). pigs, pastured 
,55 days from August 11 to October 6 on the same plats of, alfalfa and fal IJ 
lbs. of rolled, barley per 100 lbs. live weight per day, gained an average of 32 
■lbs. Tier pig. The -J acre of alfalfa supplemented by 1,883 lbs of grain produced 
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a total of 573 lbs. of pork, and a net return of $47.48 per aere. B''eeiliiig tlie 
alfalfa ia this manner saved the exi)euse of iiarvesting tlie hay and retained 
the manure produced by the pigs. 

Bape pasture for pigs in cornfield, — Kaoliang for pigs, ,T. W, Wilson 
i^owih Dakota ma. Bah J57 (./tl///), pp. ISi-Upi 5).—Tlie olgect of the 

first experlinoiit was to determine the relative feeding value of several vaiielies 
of corn for hogging off pnr^ioses. Six lots of six OO- to 1004l>. piigs each were; 
fed for six weeks as follows: Tait 1 Minnesota No. 1,3 corn, lot 2 .Minnesota 
No. 13 corn and rape, lot 3 Wisconsin White Dent corn, lot 4 WiS(.*onsin 
White Dent and raiie, lot 5 Yellow Triumph flint corn, lot 0 Yellow Triumph 
flint corn and raiie. The average daily gains per head were 1.04, 1.11, 1.08, 
1.36, 1.05, and 1.3S lbs. for the respective lots. 

The results indicated that flint corn is about equal to dent corn for pigs. 
There was a marked difference in the growth of rape in the different kinds 
of corn. The best growth was in the lot ]>lanted to Wisconsin White Dent 
corn, the next best in Yellow Triumph flint, and tlie poorest in IMinnesota No. 

13. The IS pigs in the three lots receiving corn without rape made an average 
daily gain per head of 1.00 lbs., as compared with 1.2S Ihs. for the 18 i>igs receiv¬ 
ing rape pasture in addition. The results obtained from the lot planted to rape 
and Minnesota No. 13 corn were i)oor, owing to the rank growth of the corn 
and the consequent stunted growth of the rape. It is concluded that the low* 
growing varieties of dent corn are to be preferred to the tall-growing varieties 
to secure a suitable growth of rape. 

Pour lots of four 150- to 250-lb. hogs each ivere fed for 55 days as follows: 
Lot 1 kaoliang meal and alfalfa hay, lot 2 kaoliang meal, lot 3 corn meal and 
alfalfa hay, and lot 4 corn meal. The average daily gains per head were 0.98, 
0.S7,1.32, and 1.19 lbs., the consumption 5,81, 0.01, 4.03, and 5.22 lbs, per pound ol! 
gain, and the cost 0.50, C.Gl, 5.19, and 5.22 cts. per pound of gain for the 
respective lots. Kaoliang grain is not deemed as good as corn for fattening 
pigs, but considering its drought-resisting qualities it is a better feed to grow 
in some sections than corn. 

A metabolism crate for swine, E. B. Forbes (Ohio Bta, Cire, Ihy^ (lO'M), pp, 
75“(S'd, fi(/s, i./).-~'Tiiis circular gives i>lans and descriptions of a metabolism 
crate devised liy tlie antlior and used in exiierimental work, at the Ohio Station. 

Bations for growing and fattening roaster's and capons, W. J. Buss (0/c/o 
BBh But pp, .hhT-/7’2, f/f/a, 2).—Pive lots of 30 10-week-old clilchs, 

1)4 eocker<,‘ls and 101 juillets, were selected June 18. All but 8 of the co<4cerelH 
were <'iapoujzed July 31. llie pullets were removed soon after they began in 
lay, and the 8 cockerels December 3. The rimmiulng birds were fed until 
January 27. The rations for the 32 weeks were as follows: IjoI; 1, corn and a 
mash of ground corn and beef scrap 2:1; lot 2, corn and a, mash of ground 
com and beef scrap 2:1 during the first week, the aiuount of com being in¬ 
creased one part each week so that the mash for the thirty-second week was 
ground corn and beef scrap 32:2; lot 3, corn, wheat, and oats 11:15:4, and a 
mash of ground corn, bran, and beef scrap 2:2:1; lot 4, corn and a mash of 
ground com and tankage 7:3; lot 5, corn and a mash of ground corn and oil 
meal 3:4, fed for 12 weeks, and replaced by' a mash of ground com and beef 
scrap 2:1 thereafter. 

The birds made an average weekly gain of 0.202, 0.2, 0.200, 0.185, and 0.181 
lb, per liird, consuming per pound of gain 7.32, 7.71, 8,45, 7.07, and 7.52 lbs. of 
feed per bird, and costing 9.09, 8.67, 11.00, 9.1, and 9.25 cts. per pound of gaim 
for the, resi'iective lots. The capons made more rapid gains tlian did the pul-/ 
lets. For the entire l:ime that they were in the experiment only 32 im cent', 
of the capons gained less than 0.2 lb. per week, while 81 per cent of the pullets ' 
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gained less tiian tliis amount. During tlie first lialf of the experiment 27 per 
cent of tlie capons and 63 per cent of the pullets made average weekly gains 
of less than 0.2 lb. The average total gain for the pullets was 4.609 lbs. per 
head for the capons 6.S78 lbs., and for the cockerels 0.125 lbs. The eight 
cockerels in this experiment, however, had been selected for their large size 
and thrifty appearance, but it appears that with birds of equal thrift the 
advantage, so far as rate of gain is concerned, might be slightly in favor of the 
cockerels over capons. 

Oil meal did not prove to be a satisfactory supplement for corn. X^ot 5, given 
a ration of corn and oil meal for 12 weeks, gained less than one-fiftl| as miicli 
as lot 1. 

In a second experiment similar to the first, except that the birds were all 
capons, were fed 19 weeks, and lot 5 was fed the same as lot 1 but was con¬ 
fined to the house, the birds made .average weekly gains of 0.244, 0.237, 0.230, 
0.242, and 0.201 lb. per bird, consuming per pound of gain S.ll, 8.61, 9.23, 8.16, 
and 0.5 lbs. of feed and costing 10.11, 10.27,' 13.19, 0.79, and ll.SS cts. per pound 
of gain for the respective lots. The average shrinkage, in killing wavs 0.508, 
0.540, 0.501, 0.521, and 0.477 lb. per bird, and the percentage loss based on weight 
before killing was 6.58, 6.98, 7.49, 6.77, and 6.55 i)er cent for the respective lots. 

The heaviest capons sold at the highest price per pound and the lightest at 
the lowest price. This shows the advisability of growing the cai)ons to as large 
a size as possible, at a reasonable feed cost per pound of gain, before they are 
marketed. In lot 5 the capons confined to small pens from the beginning of the 
experiment, while consuming only 2 per cent less feed per bird, gained almost 
17 per cent less per bird than did capons allowed range for the first 12 weeks 
of the experiment. The cost of feed per unit of gain was 17.5 per cent higher 
with the capons in confinement than with those on range. 

An average of the two experiments on a percentage i)asis, using lot 1 as a 
standard for comparison and omitting lot 5, is, for rate of gain, 100, 98.2, 09.5, 
and 94.5; for average feed coiisiimed per bird, 100, 104.8, 115.4, and 98.1; for 
feed consumed per pound of gain, 100, 105.1, 114.5, and 103.2; and for cost of 
feed consumed per pound of gain, 100, 97, 128.7, 98.8. I^ot 2, receiving a ration 
which contained a constantly decreasing amount of protein, made a lower rate 
of gain at a higher feed consumption per pound of gain in both experiments than 
did lot 1, fed a ration which carried the same proportion of protein throughout 
the experiments. Lot 3 consumed the most feed per bird and per pound of gain. 
The cost of feed |)er pound of gain was 30.5 ])er cent higher with lot 3 than 
with lots 1, 2, and 4. 

Essentials for growth of chicks, IXfxkn D. Wiittakkr (Wmlmigtmi 
Poptilm^ Bid, 91 (10JI)), pp. J/).—A general discussion of the feeding ami care 
of chicks, iuclnding data as to weights of lueghonis, lihode Island Reds, and 
Plymouth Rocks from hatching to five weeks of age. 

Wild fowl and poultry propagation (Wiscomm Bta, Bid, 250 (1915)^ pp, 
figs, 2 ).—Successful trials by X O. Ilalpin in propagating quail and wild 
mallard ducks are reported. It is said that the mallard is easy to domesticate, 
shows special ability to shift for itself at even an early age, and makes rapid 
growth. 

DAISY FAEMIHG—DAIEYIM&. 

[Milk production] (Wisconsin Sta, Bui. 250 (1915), pp. 4$, 47 ).—In a com¬ 
parison by G. C. Humphrey and A. C. Oosterhiiis of home-grown grains and 
purchased protein-rich concentrates, one lot of eight cows was fed a liome-growii 
concentrate mixture of oats and corn 6:4; another lot, dried distillers’ grains, 
wheat bran, oats, and cotton-seed meal 3:3:3:1; and a third lot, dried dis- 
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tillers’ grains, wlieat bran, oats, corn, anil oil meal 7: 7: 3: 2:1. In addition, tlie 
lots received all tlie alfalfa, mixed clover and timotliy, and corn silage they 
would coiisiiine, together witli G.7 lbs. sugar beets per bead daily. d.lie pvir- 
cliased ration, liavitig a nutritive ratio of 1: 5.4, cost on tlie average 3.2 per cent 
more tliaii tlie iionie-growii ration, wbicli bad a nutritive ratio of 1: 7.1). How- 
evei\ tbe value of tbe milk fat and skim milk from tlie pnrebiisi^d ration was 5.4 
i)er cent greater than from tbe bome-grown, so Unit the inirdiase of tliese fetids 
returned a profit and In addition brongbt inereasiHl fertility to the farm. 

Tbe value of nitrogen of alfalfa bay for milk production (Wisaonmi Bt(t. 
Bui, 250 (1915)^ pp, 52, 58).—A brief report of work previously noted (B. g. It, 
32, p. 74). 

Dairy problems ( Bta. Bui. 250 (1915), pp. JfO-fpB ),—It is re|)orted 
that pasteurissed milk cheese, previously descidbed (E, g. R., 31, p. 874), is being 
made with success under factory conditions. The manufacture of buttermilk 
cheese is also meeting with success. 

In bottle washing trials tbe loss of milk bottles due to breakage and chipping 
in cleaning was found by A. 0. Baer to be 2.73 iier cent by the older mel.luals and 
0.75 per cent by the new mechanical treatment in cases. In pasteuri/.ing bottled 
milk it was found that with the temperature of the water in the vat at from 
140 to 150® F. and held for 20 minutes, unsatisfactory bacterial counts were 
obtained. IVben, however, the temperature and time of holding of the milk was 
controlled by a thermometer inverted in a bottle, very satisfactory bacterial 
reductions were obtained, even when bolding only 20 minutes. Temperatures of 
from 155 to 165® (water vat) gave better results bacterially, but the separation 
of the cream line was much affected at these temperatures, and a cooked flavor 
noted. It was found that unless x^recautions were taken there was danger of 
water entering tbe bottles w^hen they were cooled after pasteurization, due to the 
formation of a partial vacuum in the bottle as the milk contracted on cooling. 
Tests made on iinselected bottles showed that leakage occuiTcd wdth a very large 
percentage (44 per cent). The leakage will depend upon the tightness of the 
cap and the condition of the top of the bottle. 

In experiments with three types of ice-cream machines It was found that a 
large overrun is most easily obtained with the contlmiou.s leocreaiii freiizer, 
and more rapidly with the horizontal than vertical liatch brine friHV/AU*. The 
vertical machine produced the smoothest ice cream and proved most satisfactoiy 
for making sherbets and ices. 

Pastenriziing milk in bottles and bottling hot milk pasteurized in bulkj 
B. IT. Arms and W. T. doriNBOisr, ni, (0. Dept Am\ Duk 2^9 (/a/5), pp. 21. 
figs. XO). —This material has been previously reported from anotlier source 
(E. B. E., 31, p, 275), 

Deucocytes; in milk {Wisconsin Bta. But 250 (/.9/5), pp, 89, 7/^)).—Einp'fiasN 
has been placed on the occurrence of certain streptococci in milk because of the 
supposed relation of this type of organism to septic sore throat. Elglity-elglit 
animals were examined from four herds and streptococci found by J. M. Bher- 
man in about 40 per cent of the milk samples, although these herds were known 
from clinical history and appearance to be perfectly healthy. It is therefore 
concluded that if milk is to be condemned because these chain-cocci are found 
therein, tbe product of many healthy animals will have to be eliminated. It is 
deemed necessary that differential methods should be devised to emible Imrmful 
types of such organisms to be separated from the harmless types so frequently 
found in clean milk from healthy cows. 

Do low scores always mean poor milk? F. IT. Hall (Acii? York Btirie A7'(f. 
Bui S98, popular c-d (1915), pp. 11, A popular edition of the bulletin 

previously reported (B. S. E., 33, p. 78). 
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How to produce cream tliat makes ^ood biitter, O. F. Hunzikeb and G. 1j. 
Ogle {Indiana Hta, Giro. SI (1915), pp. 8, figs. 7). —general discussion of the 
importance and methods of producing good cream for butter manufacture. 

Variations in the tests for fat in cream and skim inilkj E. S. Guthrie and 
Q. a SUPPLEE (Now Yorlc Cornell Bta. Bui, 369 (1915), pp, 271--2S9, figs, 9').— 
Experiments were conducted to determine the factors affecting the percentage 
of fat in cream from a centrifugal separator. The milk used was standardised, 
usually to 4 per cent of fat, and about 40 qt, was used in each determination. 
All the factors were studied with one machine, and some of them with other 
styles of machines, five types being employed. 

It was found that “ the percentage of fat in cream and in skim milk from 
separators 1 and 2 was affected by low temperatures to a greater extent than 
Avas that from the other three types of separators. The tests of the cream from 
separators 1 and 5 were distinctly variable when there was a difference of ten 
revolutions of the crank per minute. The other separators were not so affected. 
The variation of ten turns of the crank did not materially affect the percentage 
of fat in the skim milk. There is a slight increase in the test of the cream when 
the inflow of milk is small. The percentage of fat in cream is in almost direct 
proportion to that in the whole milk. The variation in the amount of whole 
milk or of the liquid used for flushing does not cause an appreciable difference 
in the percentage of fat in the cream. The slime deposit does not materially 
affect the tests of the cream and the skim milk until there is so much that the 
passages in the bowl become clogged.” 

The Babcock test and its application, It. E. Hunbertmark (Wasliington Bta, 
Popular Bui, 75 (191.5), pp. Vh fio^- ^)*—General instructions are given for 
making the Babcock test. 

The creamery and testers’' license law. —^Report of work for the year ending 
March 31, 1915, O. F. Hun'zikeb and G. L. Ogle (InHimob Bla, Giro, 50 (1915), 
pp, S8, figs, 9). —This circular explains some of the provisions of the Indiana 
law relating to testers’ and creamery licenses, describes methods of testing 
glassware, discusses the effect of factory Inspection on equipment and methods 
used in the Babcock test, treats of the direct benefits derived from the enforce- 
■ ment of the law, and lists the licensed testers and plants for the year. 

Markets and pxdces of Wisconsin cheese, B. H. Hibbard and A. Hobson 
(Wiseonsm Bfa, Bid, 251 (1915), pp. 56, figs. 23). —^This bulletin is a continua¬ 
tion of work iireviously reported (B. 3, R., 29, p. 675), dealing nminly with 
Swhss, brick, and Limburger cheese, which constitutes about one-third of that 
made in the State. 

The successive steiis from producer to consumer are outline<l. More than 
half of the Swiss, brick, and Limburger cheese factories are cooperative. 
The organi 2 !atIon, equipment, and management of these and the private factoriOB 
are discussed. 

The operations of the Sheboygan County Cheese Producers’ Federation, com¬ 
posed of 48 local cooperative cheese factories, are described. It Is said ihat 
this movement has reduced the wide margin between producers’ and consumers’ 
prices comparatively little, but it has sold somewhat more directly, eliminating 
one middleman and possibly two. In the instances where this advantage has 
not been offset by increased transportation charges it has meant a' lower cost 
to the retailer and at the same time slightly higher to the producer. 

What the federation has accomplished is to educate the farmers on the subject 
of marketing. They have learned that the 'great portion of the middleman 
charges in marketing cheese are legitimate and, for' the' present necessary. 
Instead of saving several cents by the new method of handling cheese, It 
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develops that a few eiglitli-eents are all that can be hoped for iiTitil esseii- 
tially more economical methods are discovered in the manner of distributing 
the product. 

In the hrich, Swiss, and limburger districts most milk is bought by the 
hundred pounds, regardless of butter fat or casein test. This method is ad- 
mitted to be unfair, but is said to be preferred by the milk producors. In 1913 
the farmer received on an average of from $1.29 to $1.83 per 100 lbs. of milk 
taken to a cheese factory. The cost of manufacturing a pound of cheese is from 
1,2 to 1.75 cts. The length of time cheese is stored depends greatly on market 
conditions. The charge for storing is J ct per pound per month, or from | to 1 
ct. for the season. In the consideration of marketing cost, the slirinkage of 
cheese in storage must he taken into account. The amount of this shrinkage 
during a given time depends on the type, quality, and size of cheese, the tempera- 
ture, paraffining, wrapping, and time in storage. Data are presented showing 
the influence of these fttctors. 

Nearly all cheese passes through the hands of one or more middleraeu between 
factory and retailer. The dealer gets a margin of about 1 ct. |)er pound, the 
wholesaler about 2 cts., the broker from | to 1 ct., and tlie retailer from 5.5 .to_ 
9 cts. The factory, dealers’, and wholesalers’ iirices fluctuate widely duri ^ 
different seasons of the year. The retail price is largely a customary oil’" 
The farmer gets about one-half the money paid by the consumer, the remain5 
half going to pay distributing costs. ^ 

In conclusion it is said that “ the producers and the consumers are a long wa,^ 
apart Direct marketing is well-nigh impossible so far as cheese is ct).tieerned ^ 
The cooperative ownership and management of a clieese factory is of relatively 
small consequence, although undoubtedly better than any other system, because 
it solves such a small part of the marketing problem. The long line of middle¬ 
men is still intact, and the line is too long. Probably the farmer can not liopcj 
to break into the retailer’s realm. If that is improved it will have to be by 
action on the part of consumers. The farmer has therefore at best a. ho])e of 
effecting savings from but a relatively small part of ilie total increase in inlco 
from factory to consumer. This liope is based very largely on his ability to 
understand the market and first of all to understand that on himself rests the 
responsibility of supplying a ])ro(liK‘t of known high quality. In some manner 
those farmers who produce the high-grade goods should be able to unify their 
efforts, and by establishing a bra ml command a higher inlce for tJielr product 
than that secured for inferior goods.” 

VETEEINAEY MEBICIIE. 

Annixal report veterinary research, 1913—14' (Union flo, A.pim Dept, dyr. 
EjU, pp. fd7“-i3,9).—This report deals first with routine work, whh'li 

relates largely to inoculations against horse sickness, blue tongue, redwal.er, etc. 
Tinder the heading of resea,rch it deals briefly with tuberculosis in h<')gs, 
taglous abortion, chick fever in ostriches, pernicious aneimhi in horses, jagziekte 
in sheep, and redwater and gall sickness in susceptible cattle. Pai1;Icular^' 
attention is given to investigations of the life history of the ostridi wirenvorm 
(Strongplus doufflasii)t and the life history of the sheep s(iab p.'irasito XPfioropte^ 
cofnimmis oris*). Tinder the heading of miscellaneous investigations the ni- 
port deals with diseases of cattle, effect of dipping working oxen, a;iid dun sick¬ 
ness in horses. A brief report on miscellaneous poisonous ifiant fealing experi¬ 
ments and a historical sketch of the investigations into lamziekte are included. 
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Protective enzymsj cytotoxic ixamune sera, and anapliylaxis, E* M. Peabce 
and P. P. Williams {Jour. Infect. Diseases, 1/f (1914), No. pp. 851^363 ),— 

On the basis of Abderlialden’s theory of protective enzyms and by the use 
of his dialysis method it has been shown that the serum of a rabbit receiving 
a single injection of kidney substance develops the power to digest dog’s 
kidney in vitro, but has no effect upon the kidney of the clog when administered 
intravenously. Thus it would appear that the so-called protective enzyms 
are not to be classed with the immune cytolysins. The digestive power of the 
serum which develops after the injection of kidney is not limited to the kidney 
but acts also upon the liver. This is true after one injection or after four or 
five injections. There is some evidence, howevei', after multiple injections of 
a tendency to a more definite effect on the kidney than on the liver. 

‘'A few attempts to demonstrate protective enzyms in the serum of dogs 
receiving dog’s kidney and of animals with experimental nephritis have failed. 
Attempts to demonstrate protective enzyms in the serum of dogs sensitized to 
horse serum have not been as successful as those of xilxlerhalden with the 
serum of the guinea pig sensitized to egg-white. Negative results ha\'e been 
the rule before shock, and i>ositive results, difficult of explanation, after shock. 
Dialysis, alone, of snrall amounts (2 cc.) of serum, obtained either before or 
to ten minutes after ‘shock’ in dogs sensitized to horse serum, gives no 
.yidence of the i>resence of the products of protein disintegration. Larger 
’^iimounts (10 to 20 cc.) taken | to hours after shock give positive results 
^after dialysis, but the interpretation of these is doubtful on account of the 
aifficiilty, under these circumstances, of obtaining serum free of traces of 
hemoglobin. 

“ The results of the injection of renal tissues support Abderhaldon’s general 
contention concerning protective enzyms, but indicate a lack of specificity. On 
the other hand, the work with anaphylaxis, while suggestive, is not sufficiently 
definite to be used in support of the theory that the essentiiil mechanism of 
anaphylaxis can be explained on the theory of the development of a protective 
enzym. 

‘‘ Finally, the authors state that on account of the many difficulties which 
The technique of this method presents—and esi>ecially because of the frequent 
presence of ninhydrin reacting substances in the serum of normal animals— 
thus rendering exact control observation difficult, these results are presented 
with some hesitation. Moreover, without desiring to detract in any way from 
the importance of the underlying principle of Abderhalden’s theory of proteictlve 
enzyms as exemplified by liis work on pregnancy, we urge caution ns to hasty 
attempts to apply this theory as a general explanation of widely diverse con¬ 
ditions of altered physiology.” 

Studies on so-called protective ferments.—I, The sensitization of sub¬ 
stratum for the Abderhalden test, J. IJkONFnNBRKWNEE, W. T, hf 1 x 0111 x 14 , 
and M. J. Sciilesinger {Bioehcni. BuL, S (1914), No. pp. SSQ--389) 

This is an attempt to determine whether the substances brought into play in 
the Abderhalden reaction are of the nature of antibody, as “antibody” was 
understood in 1909, or whether they are entirely different. 

,The result of the work, while it does not seem to furnish definite proof that 
the nature of. defensive ferments is identical with that of the antibody or 
amboceptor, is nevertheless said to contribute additional evidence to the effect 
that a certain amount of parallelism between the two apparently exists. In 
these investigations it was found that “ there was not only no dialysis in the 
containing placenta and the pregnant serum when the temperature was low, 
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but also tliat tlie placenta as well as tlie serum underwent clianges absolutely 
similar to tliose we should have expected if we had used, instead, a hemolytic 
amboceptor and corresponding erythrocytes—namely, the serum was deprived 
of its property of digesting fresh placenta-protein, and the placenta-protein 
acquired the property of being digested by any fresh serum. Moreover, such 
a placenta (sensitized?) could also he digested by serum which was deprived 
of its specific antibody by exhaustion with placenta in the ice box. . . . 

‘‘ T(> those making routine examinations by the Abderbalden method, it is 
known that the blood of a patient taken under certain conditions, as when 
there is high temperature, pus formation, or recent ingestion of a meal, may 
contain an amount of amino acid sufficient to mask the specific reaction. Whereas 
the last mentioned factor can he regulated with little Inconvenience to the 
patient, blood being taken before breakfast, it is ^ impossible to obviate the 
complications in the other cases.” A modified procedure is presented which 
will remove some of the errors in the method. 

A note on the preparation of bacterial vaccine, W. J. Stone (Jour, Amer. 
Med, Assoc., 63 (IdUf), No. 12, pp. 1011, 1012), —^T^'hen the bacterial growth is 
removed from the agar, or other medium, there is a tendency to take with it 
metabolic products and constituents of the medium. These products are apt to 
cause a relatively severe local reaction. The author recommends wnishing all 
bacterial suspensions and separating them with the centrifuge. 

“ For purpose of standardization, a suspension of the living, rather than dead, 
washed organisms is employed. The following method, which is preferable to 
the blood-cell slide method of 'Wright because of greater accuracy, was sug¬ 
gested some years ago by Dr. L. H. Spooner of Boston, and has been used by 
me as a routine procedure with satisfaction: A small amount of the suspen¬ 
sion is drawn into an ordinary erythrocyte mixing pipette, diluting 1:100 with 
a fairly deep colored, thoroughly filtered, aqueous carbolthionin stain (the 
phenol content is 0.5 per cent). The suspension in the counter is well shaken 
to secure an even distribution of cells and a small drop placed on the shallow 
blood-platelet counting chamber of Helber-Zeiss. The organisms in 25 small 
fields are counted and the sum divided by 25 to obtain unit value. The number 
so obtained is mutiplied by the dilution (100), by 50 (the depth of chamber), 
by 400 (the number of small squares per cubic millimeter), and lastly by 1,000 
to convert to cubic centimeters.” 

Some further investigations on the detection of anthrax with the pre« 
cipitation method, Schutz and Ffeiiek (Arch, Wiss. u, FraM, Tierheilh,, 
(191Jf), No, 4-5, pp, 395-4^4)^—^ continuation of the work previously noted 
(m, S. R., 25, p. SS3; 27, pp. 5TT, 781; 20, p. 378 ; 30, p. 0S2), a larger variety 
of domesticated animals (bovines, horses, sheep, goats, and pigs) and deer be¬ 
ing studied. The extracts of the organs were compared by three methods, viz, 
boiling (physiological salt solution), chloroform, and Ascoli’s modified boiling 
(acetic acid added to the physiological salt solution extract). 

The use of acetic acid as a remover of turbidities in the extract did not seem 
to have any pax'ticular advantage, and after trying other substances, filtration 
of the extx*act through dried powdered animal charcoal and filter paper was 
utilized. Keeping the extract in contact with charcoal for a long time absorbed 
some of the precipitinogen. In these investigations it was again proved that a 
chloroform extract of an organ under test gives better results than the ordinary 
physiological salt (boiled) extract. The latter gave more negative results than 
the bacteriological examination. The precipitation test was found reliable for 
detecting anthrax in bovines horses, and sheep, and may also be used for diag- 
, nosing anthrax in pigs. 
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Vaccination against anthrax accoi'ding to Sobernheim^s method^ F. Engel 
(MAmehen. Tierarstl. Wchmchr,^ 65 {lOVi), No. 5, pp. 107, 108; ads. m BertUi. 
TimiirztL Wchnsclir., SO (lOl/f), No. SS, p. 602). —In all, 274 bo?lnes were treated 
with serum plus culture subcutaneously. Of this number 3 animals died (after 
Hi h, and 10-1 months, respectively). In one establishment where the inociila- 
tlons were made on November 22, 1911, a newly lactating cow was inti’ocliiced 
on December 27 of the same year and this ajiimal died January 9, 1912, from 
anthrax. The method is considered a good one. 

Blood examinations in combating glanders, h. Nevesmann {Berlin^. Tier-* 
arc'W. Wchnschr., SO (1914), No. 29, pp. 522-524).—A report of the tests carried 
out in the pathological institute of the Veterinary High School at Berlin and 
In the Emperor William Institute in Bromberg from April 1, 1011, to March 31, 
1012. Of the 1,G35 horses examined, 219 were given autopsy, and 175 of these 
were found glandered tests. The results obtained in the various districts of 
Prussia, with the agglutinization and complement fixation are stated. 

The eradication of glanders in Prussia by the blood test, L. Nevermanh 
{BerVki. nerllrzU. 'Wchnsclir., SO (1914), No. S2, pp. 580, 581).-~From April 1, 
1900, to December 31, 1912, 12,597 horses and 2 mules were tested by the agglu¬ 
tination method. There were 1,780 autopsies made and 1,275 were found glan¬ 
dered. The average percentage of horses destroyed on the basis of the blood 
test from March 31, 1909, to December 31, 1912, was 91.1. 

Vaccination tests with sertim against rabies in domestic animals, W. 
Pfeiler and G. Kapfberger (Mitt. Kaiser Wilhelms Inst. Landw. Bromherg, 6 
(1914), No. 4, pp. 284-297; ads. in Berlin. Tlcrarstl. Wchnschr., SO 
No. SS, pp. 602, 603). —As a I'esu,;*^ of. continuing the wmrk previously noted 
(B, S. E., SO, p. 282) an antirabR' serum was prepared from horses. In 
order to protect against rabies it is necessary to give intrasplnons injections of 
the serum five days before the appearance of the disease in the animals. Cura¬ 
tive properties of the serum have not been noted up to date, but it was found that 
rabid animals treated with the sernm lived longer than untreated rabid animals. 

The diagnosis of bovine tuberculosis with the complement fixation reac¬ 
tion according to Hammer’s method, K. Bierbaum and G. Berdel (Ztschr. 
ImnmniUitsf. u. Baspt. Ther., I, Qrig., 21 (1914), No. 1-5, pp. 249-258; ads. in 
Berlin. 'Ticrarrstl. Wchnschr., SO (1914), No. SO, p. 5S9). —The antigen in this. 
|)roc*edure is an alcohol or acetone extract of the tissue. The procedure is not. 
deemed any more accurate than other methods proposed for the purpose. 

The microscopical detection of tubercle bacilli in open tuberculosis of 
bovines, W. Meyerhofe (Berlin. Tieriirzil. Wchnschr., SO (19.14), No. SI, pp, 
551-554). —For the microscopical detection of tubercle haellli in cases of opem 
tuberculosis in bovines which can ned: be made to cough l)y artificial means, the 
method of ISlilller, Wiomann, and Joiiske must be employed for collecting the 
sputum. When coughing can be induced Eautmanii’s method of catching the 
sputum can be omp’loyed. 

Sampling lung mucus from bovines for diagnosing open pulmonary tuber¬ 
culosis’, B. Ben Alin (Berlin. Ticrilrm. Wchnschr., SO (1914). No. 24, pp. 426, 
4i^7).—Instead of the cotton wad recommended in the Seharr and Opalka 
method (E. S. R., 26, p.'679) silk of a partietilar texture is recomme'iided, as 
eliminating some of the disadvantages encountered with cotton. 

Some observations on the tuberculin test, W. Jowett (Jour. Gonipar. Path., 
and Ther,, 27 (1914), No. 2, pp. 129-151, figs. 8).—*The purpose of this work 
was to determine the value of the so-called local tuberculin tests and also of 
the aBSO(?iated tuberculin tests. The first experiments were made with a few' 
tuberculous animals, and subseciuently the results obtained on these animals: 

5166"—No. 4—15—7 
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were used as a guidance in tests conducted on otlier animals, imported aiifl 
otherwise. 

The subcutaneous test is discussed in a very comprelieiisive niaiirier and tile 
following facts are empbasisied: “ In some animals, esj,)oeiaHy in case of overfat, 
recently imported ^siiow’ cattle, a,s also in cows and heifers advaiU'cd in preg- 
iiaiiey and those in w^hieh .ptirtnrition has re(?ently occurred, the 'body teiiipca'a.- 
tiire is liable to show variation from day to clay of 1 to 2° F. or more. Not ail 
tuberculous cattle respond thermally to the subcutaneous tiihercnllri test. Even 
amongst those animals which are capable of giving a febrile reaction in re¬ 
sponse to the injection of tuberculin the highest temperature recorded after 
inoculation may fall below 104®, and if such aninials are retested, even with a. 
double dose of the same stock tuberculin, after an interval of only one mouth, 
the chances in favor of their nonreaction are greater than of their reaction." 

Tuberculin loses some of its properties when stored under unfavorable condi¬ 
tions or in a diluted state. It is not strictly correct to assume that animals 
injected with tuberculin %vill not show a local swelling such as is observed with 
the malleiii test in a glandered animal. These phenomena, although not con¬ 
stant, sometimes occur and one should he on the lookout for them, especially 
when retesting doubtful reactors. The swellings may vary in size but they 
are at times as large as the palm of one’s hand. They are most often evident in 
thin-skinned animals and those in somewhat poor condition. 

The conjunctival-, ophthalmic-, or oculo- tuberculin reaction when conducted 
simultaneously with the subcutaneous test does not give a marked reaction. * It 
is better to make the conjunctival test shortly before or some four or five days 
after the subcutaneous test. One may, however, apply the intradermal test 
simultaneously with the conjunctival test with excellent results. Good results 
may be obtained by submitting the animals to a conjunctival test the day 
previous, or even twelve hours or so before applying the subcutaneous test. 
The author is not inclined to concur in the belief of some workers that a previ¬ 
ous subcutaneous test does not influence in any way or prevent a subsequent 
conjunctival reaction, as animals do not acquire a tolerance against the con¬ 
junctival test. A tubereuloiis animal previously submitted to the conjunc¬ 
tival test will after a few days when given a subcutaneous injection of tuber¬ 
culin show a secondary reaction in the eye. This was noted in a minority of 
the subjects. 

The intradermal test (B. S. R., 30, p. SS3) was tried on upwards of 225 
animals. The results were controlled in every case bs’^ a later siibcutaneouB 
test, and whenever possible the animals were slaughtered and submitted to a 
careful post-mortem examination. “The subjects of the experiments com¬ 
prised calves, bulls, cows, heifers, in fact all classes of bo vines, some Ijeing 
known tuberculous animals which were purchased for the purpose of experi¬ 
ment, others being doubtful reactors to the subcutaneous tuberculin t(‘st, wliilst 
a large number were imported or colonial cattle, the former histoi'y of most 
of these being unknown. Briefly, the intradermal test has given very satisfac¬ 
tory results and has proved, to the satisfaction of the writer, its utility as a 
diagnostic method. It is not claimed that the intradermal test is superior In 
the ordinai’y subcutaneous (tuberculin) test, but in the writer’s opinion the 
first-mentioned test is very nearly, if not quite, equal to the latter as a diag¬ 
nostic method; moreover, it possesses a number of advantages over the subcu¬ 
taneous method.” 

A remedy for clover bloat, D. J. Heauy and J. W. Nttttee {Breeder 'h Om., 
S7 (1915), No. 25, p. 119S ).—^The occuiTence of bloat in the Kentucky Experi¬ 
ment Station dairy herd following the consumption of clover led the authors to 
experiment with a view to discovering an efficient remedy therefor. 
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Analyses sliowed that red clover blossoms contained sugar to the extent of 
3,6 per cent, alfalfa blossoms 2.S per cent, and white clover blossoms 2.4 per 
cent, whereas iu the blossoms of blue grass and in the leaves of clover and alfalfa 
the quantity of sugar present was found to be less than 1 per cent In the test 
with fermentation tubes it was found that when white clover blossoms w^ere 
tlioi'onghly ground and mixed with a quantity of sterile distilled water and 
liehl at a temperature of 37“ C. for 24 hours an active fermentation took place; 
at. the end of this period the quantity of carbon dioxid gas which had been 
formed equaled 45» per cent of the volume of the original clover blossom mass. 

The 1)1 oated condition of the animals was alleviated through the use of a 
solution of formaldehyde as a drench. In two cases in which formaldehyde 
wJis administered the cows I’efused their di’y feed and suffered diminished milk 
production for a period. The authors have demonstrated that under laboratory 
conditions urotropin will act as efficiently as formalin, although it requires a 
sonanvhat larger dose. For the present they strongly recommend the use of 1 qt. 
of a 1.5 per cent solution of formalin, followed by the placing of a wooden block 
in the animars month and gentle exercise if the animal can be gotten up. 

Thiele’s hog cholera remedy “ 544 ” (No}i.h DaJcota Bta, Bpeo. Bui., 3 (1915), 
No. 17, pp. 289-291). —xA test made by Dr. Paul Fischer, of the bureau of live¬ 
stock industry of the State of Ohio is'briefly noted. Either 8 or 9 pigs were 
used in each test, all belonging to the same litter. All pigs received 2 cc. of 
hog-cholera virus, some either antihog-cholera serum or Thielets “ 544 ” in addi¬ 
tion, and some were kept as checks. The i)igs receiving “ 544 ” died on almost 
Xjrecisely the stime days as the checks, or in some cases a little earlier. 

Poultry diseases (Wisconsin Bta. Bui. 250 {1915), p. J^O). —In the course of 
investigations by B. A. Beach, 11. E. Dothe, and J. G. Halpin of an outbreak of a 
disease from which nearly 2,000 chickens died in ie.ss than 10 months, a bacillus 
was isolated which caused death in five or six days when introduced beneath 
the skin of healthy fowls. This ox'ganism, in many respects resembling the 
bacillus causing fowl cholera but differing in that it does not affect ducks, is 
believed to be present in addition to those causing roup or chicken pox in the 
outbreaks with excessive mortality. A vaccine is said to have been prepared 
which will render a fowl immune to the disease. See also a previous note (E. S. 
K., 31, p. 887). 

Some factors in combating' fowl tuberculosis, D. van Es {Berlin. Tierarztl. 
Wchmehr., SO {(914), No. 32, pp. 575, 576).—A detailed discussion of the 
ciiology of tuberculosis In fowls, as well as of the })reOisi)(>sing causes, Jiud the 
menus for controlling the disease. See also a previous note (E. S. R., 31, p. 
5S2). 

RURAL El-GIHEERIHG. 

The use of water in irrigation, S. I^'oetier {New York: UeOraw-IIBl Book 
Co., 1915, pp. X///H-26M, pis. 10, pgs. 71). —^This volume deals with the agricul¬ 
tural side of irrigation. It is intended for the use of new settlers in iiie West, 
irrigation farmers and those who are interested in irrigated agriculture, and 
students in agricultural high schools and in agricultural and engineering classes 
of colleges and universities. 

The subject matter is confined almost exclusively to the irrigated farm and 
to the problems confronting the irrigator. The legal, economic, and engineering 
})hases of the subject are touched upon, but only in so far as they affect the 
welfare of the farmer. The .subject matter is presented under the chapter head¬ 
ings of the irrigated farm, the necessary equipment and structures, methods of 
])rer>aring land and applying water, waste, measurement, delivery, and duty of 
water, and irrigation of staple crops. 
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Gonsidemble space lias been given to metliocls of preparing land and apply¬ 
ing water, for tlie reason that tlie manner in which these are clone deteriniiies 
to a large degree the profits derived by the farmers and the success of canal 
companies. . . . The manner in which water is used in irrigation as described 
Ill these pages is nation wide. The same care and attention which were paid 
to the irrigation of cotton and sugar cane in the Southwest, to rice in the 
Grulf States, and to truck and fruit crops along the Atlantic seaboard were 
given to the irrigation of forage and cereal crops in the mountain States and 
to vineyards and orchards along the Pacific/' 

The author states that the contents of this publication are drawn in the main 
from the publications and work of the Irrigation Investigations Division of 
this Department, 

Treatise on eng'ineeriiig’ studies and works for water transportation, H- 
Ewgels {Handhiiclh des Wasserhaites filr das ^tudiuni und die Praxis. Leipzig: 
IF. Engelmann, 1914, PP- figs. 1623; rev. in Engin. Eeivs, 13 {1915)^ 

1^0. S, pp. 116, 117 ).—This book, in two volumes, contains, in addition to sev¬ 
eral sections giving a large amount of general hydraulic engineering informa¬ 
tion and working data, a section treating of agricultural hydraulics, especially 
drainage and irrigation. Sections of the pumps used for drainage purposes in 
the Holland polders and elsewhere are given and tide gates are described. The 
reclamation and cultivation of peat lands are also considered. 

Report of the state engineer, A. J. Parshaix (Bien. Bpt. State Engin. Wgolj 
12 {1913-14), pp. 201, pis. 16 ).—This reports the activities of the state engineer¬ 
ing force during the years 1913 and 1914, which included, among other work, 
irrigation and stream gaging. 

[Irrigation and other experiments, TJmatilla project, Oregon, 1914], R. W. 
Allen {V. S. Dept. Agr., Bur. Plant Indus., Work Vimtilla Expt. Farm, 1914, 
pp. 1-8, fig. I). —Climatic and agricultural conditions on the project are de¬ 
scribed briefly, ineliiding the results of measurements of precipitation, evapora¬ 
tion, wind velocity, and temperature, and irrigation experiments to determine 
the most economical methods of handling water are reported. 

It was “ found that upon virgin land without crops a 2i-in. application of 
water js retained in the first 4 ft. of soil. Five in. of water applied under iden¬ 
tical conditions filled the first 10 ft. to its full carrying capacity and part of the 
water passed even below this depth. Twenty-four hours after fi-in. and 10-in. 
applications of wiiter were nuule on two plats having the same kind of soil there 
remained an equal quantity of water in each plat to the depth of 4 ft., and this 
quantity was practically the same as was retained by the same layer of soil 
where a irrigation was applied. On land of a finer texture and bearing a 

crop of alfiilfa., a 4-in. apxilication of water was all held in the upiier 4 ft. 
This shows that in either case heavy losses result from applying heavy irriga¬ 
tions to the lighter soils of this project. . . . 

“ The frequency of applying water had a very marked influence upon crop 
yields. A plat of alfalfa given 4,4 ft. of water at eight applications yielded 4 
tons of hay. . . . Another plat given 5.3 acre-feet applied in twelve irrigations 
yielded 5.3 tons. ... A third plat given 9.7.acre-feet of water in twenty-four 
Irrigations yielded 5.57 tons. . , . Thus, the best results were obtained from 
5.3 acre-feet of water applied in twelve irrigations. . . . 

“ To get the greatest benefit from irrigation water on these sandy soils it 
should be very carefully handled. The nec(*ssity for economical use requires 
that special emphasis be placed on (I) using short irrigation furrows, ranging 
from TOO to 200 ft. in length, (2) making irrigation furrows 20 to 30 in. apart, 
(3) using fairly shallow furrows, well opened, to facilitate the flow of water, 
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(4) running -water for but a short time in one place, as loss soon occurs from 
deep percolation, (5) the use of a sni;;]l amount of water for each irrigation, 
since tii€^ storage capacity of the soil Is very low, (6) the frequent application of 
water io maintain an adecinato supply for xilant growth, as Oie siiiall cpiantity 
that it is ]>ossible to store in the soil is quickly taken up by the plants or cvapo- 
raft'd, and (T) using a comparatively large .slr(?am of water while irrigating, 
ill order to cover the land as quickly as possible.” 

Irrigation of the plains of Kep, Voi, Bao-Loc, Pins, and Phii-Lang-Thoiig, 
ItouMN' (i>uL Jkmi, Indochine, n. scr,, 17 {lOlJf), No, 109, pp. 517-S40, pi, i).— 
This article describes the irrigation works, iiicliuling dams, storage reservoirs, 
canals, etc., and reports briefly the general results obtained in the irrigation of 
ric(*. It is stated that the net benefit realized from the Irrigation of rice in 
Iv,ep has amounted annually, in round numbers, to about $3S per liectare ($15.40 
per acre), thus justifying the extension of the irrigation works. 

Water regulation in the different -water districts of Java and Madoera 
{Verging Biirgerl. OpenI). WerJeen Nederland. Indie, 1911, pt. 4, B. IHjlagc II, 
pp, IV4-I74)> —This report covers developments in irrigation, the distribution 
and use of irrigation w'ater, conveyance and diversion of water, and water 
regulation. 

Surface water supply of Missouri River basin, 1913 (17. S. Gcol. I^urvep, 
Water-Siipplg Paper S56 (1919), pp. 291, pis. 2). —This report, prepared in 
coo|)eratiou with the States of Montana and Nebraska, presents the results of 
nieasureineuts of flow made on the Missouri River and its tributaries during 
1913. 

Surface water supply of the lower Mississippi River basin for 1913 (U. S. 
Gcol. Suppeg, Water-Supplg Paper S57 (1915), pp. 86, pts. 2), —^This report, 
prepaiXKl in cooperation with the State of New Mexico; presents the results of 
measurenients of flow made on the Arkansas, Yazoo, Red, and Canadian river 
basins in the lower AlisstssipiVi River basin in 1013. 

Water resoui'ces of the Rio Grande basin, 1888 to 1913, including surface 
water supply of the western Gulf of Mexico basins, 1918, R. Follaksbek, 
IT J. Dean, iot al, (U. 8. Oaol. Biirvcy, Watcr~8apply Paper 358 (1915), pp. 
725, pts. S). —This report describes the general features of the Rio Grande basin 
and presents the results of measurements of stream flow made in the basin a’lid 
in the western Gulf of IMexico basins. The results of studies of precipitation, 
evn]K>ration, and sedimentation as factors in determining the value of reservoir 
sltc^s for the storage of flood %vaters are also presented. 

Report of x>i'ogress of stream measurements for the calendar year 1913, 
D, l\f. Kaudei?, G. it WitYTE, and G. It. Kia.iott (l)epl. lid. Vanada, Paper 
25v iJ9J4)f PP- '-d).—This report presents the results of uK'wsurO" 

nients of flow made on streams and irrigation ditches In Albcuflxi and ^Sask^ltcl'le- 
Avail during 1913. 

Pumping water by mea-ns of steel windmills, IT Blirwani (Idlrdiyi'crdmlk, 7 
(1914), No. IS, pp, lei^im, figs. 15; aU, in Wasser w. Ahwasser, 9 (1914), No. 1, 
pp. 9, 10).—This article gives considerable tabular data regarding -wiiul veloci¬ 
ties, wliKl power, power of windmills for pumxiing purposes, and data to be used 
in determining the size and location of the windmill and the size of suction 
iind pressure pipe for pumping under certain given conditions, especially from 
dcei) wells. In comparative tests of windmill power and electrical and gas 
engine power for meadow draining in east Prussia, using a vertical submerged 
centrifugal pump, it was found that the expense of operation over a long I'leriod 
of time was much the least with wind power, followed in order by electrical and 
gas engine ])owGrs. 
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Irrigation witli fresh, water from the sea, E. J. Moynthan (8cL Amcr, Sup.^ 
79 (1915)^ No. 20JjO, pp. S4, 89). —The author proposes the use of sea water 
for irrigation purposes and maintains that its distillation to reiiio^’e the in¬ 
jurious salts is practicahla 

He describes two nietliods of proeediiro, the first of which is based on t:he fact 
that the temperature of soa water varies (•onskIerai>ly with tlie deiitli and 
that xu’obably “for tliose months in the year in whieli water is most needed 
there are suitable places near shore where a teinpcratiire dilterence of 5” exists 
in very moderate depths of waiter . . . Under these conditions it is easy to 
evaporate the water at the higher, and to condense it at the lower, temperature. 

“ The second nietliod of distilling the wmter consists of increasing the iiressiire 
and therefore raising the temperature of the distilled vapor or the water to be 
distilled by mechanical means, such as a compressor turbine, and condensing 
the vapor in a surface condenser, the condensation water being the same water 
that is being evaporated. In this way the whole of the latent heat of con¬ 
densation is returned to the water which is being condensed.” 

Proceedings of the tenth annual meeting of the Iowa State Drainage Asso¬ 
ciation (Proc. Iowa Btate Drainage Assoc., 10 (1914), pp> 9S). —These proceed¬ 
ings contain the follownng sxiecial articles: 

Drainage Conditions in the Province of Hanitoba, by P. G. Churchill (pp, 
11-1,3) ; What the Drainage Investigations of the U. S. Department of Agri¬ 
culture Are Doing for Farmers in the Humid Regions, by F. F. Shafer (pp. 
13-22) ; An Investigation Into the Efficiency and Equity of Present Methods of 
levying Assessments for Drainage Benefits, by J. W. Lee (pp. 2G-32) ; Drainage 
Assessments and Their Relation to the Farmer, by M. L. Henderson (pp. 33-37); 
Mutual Interests of Drainage Organizations and Highway Organizations, by 
J. H. Ames (pp. 39-42) ; Standard Methods of Testing Drain Tile {jpd Sewer 
Pipe, by A. Marston (pp. 43-46); Tile Testing Machine Demonstration—Demon¬ 
stration of Ditching IMachine (pp. 46, 47) ; The Maintenance of Small Drainage 
Ditches, by S. Dean (pp. 47-50); Minnesota Drainage Commission, by J. T. 
Stewart (pp. 52-58); Problems of a Drainage Contractor, by J. A. Diinkel (pp, 
59-64) ; The Possibilities for Experimental "Work in Drainage Investigations, by 
W. J. Seiilick (pp. 64-68). 

Alkali and water-logged lands (Balt Lake Coni. Club Bill. 1 {1914), pp. SO, 
figs. 11). —This bulletin contains the following special articles: The Soils of 
Salt Lake County, by R. Stewart; Redeeming Alkaline Lands, by E. D. Ball; 
Drainage of Alkali T^inds, by L, A. Merrill; Drainage a Factor in the Bhiture 
Growth of Salt Lake City, by R. A. Hart; and Tile Drainage in the Reelnination 
of Water-logged and Alkaline Lands, by J. 0. "Wheelon. 

West Tennessee gullied lands and their reclamation, R. g. Maddox (Be- 
sources Tenn., 5 {191$), Wo, 1, pp. S-22, figs. S). —This article deals with an 
area of more or less eroded and gullied lands lying in a belt extending in a 
northeast and southwest direction through the State, and which is practically 
contained in the counties of Henry, Benton, Carroll, Henderson, Madison, Ches¬ 
ter, McNairy, Hardeman, and Payette, 

It is stated that in this area more than 115,000 acres of land once cultivated 
are now occupied or influenced by gullies and that over 230,000 acres once 
cleared and cultivated are lying waste. The soil in this belt is very sandy and 
in some localities is mixed wnth enough clay to make it subject to easy erosion. 

For starting the I’cclamation of these lands the author recommends the plant¬ 
ing in gullies of such quickly-growing and widely-rooting trees as the black 
locust, yellow poplar, black walnut, and sycamore, and such crops as Japan 
clover, wild honeysuckle, and Bermuda grass. All these are said to be particu- 
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lurly adapted for stopping up gullies and for the protection of lands which tend 
toward gullying. It is pointed out in this connection that the soil in the bottoms 
of gullies is usually sufficiently fertile for the growing of the above-mentioned 
plants. 

The law of highways, W. W. Mackenzie {London: Bntterworth S (Jo.^ 1911, 
J(L e(L, pp. GXIV+1'S52). —This is the sixteenth edition of tills booh, covering 
English laws in regard to highways, main roads, streets, and bridges. It is 
divided into two sections, the first dealing with the law of highways independ¬ 
ent of statute and the second with statutes relating to highways, main roads, 
streets, and bridges. 

The chapters under the first division are highways in general; dedication of 
highways; o-wnership of the way; reiiair and nonrepair of lughways and 
bridges, and remedies for nonrepair; obstructions and nuisances; and extin¬ 
guishment and diversion of highways. Under the second division the chapters 
are highways, main roads, and streets; locomotives on highways; highways in¬ 
terfered with by railways; tramways on highways; and bridges. 

Beport of the state commission of highways (N. Y. Rpt. State Com. High¬ 
ways, 1912, pp. 604, —^This is a report of the activities of the commis¬ 

sion during the year 1912. 

Boad models (U. S. Dept, Agr. Bnl, 220 {1015), pp. 24. pis. 13, :flgs. 2).— 
This Is a revision of Bulletin 47 of the Office of Public Roads of this Depart¬ 
ment, previously noted (E. S. R., 28, p, 890). 

Surfaces or floors for bridges, G. Older {Good Roads, n. scr., 9 (1015), No. 6, 
pp. 60-63, figs. 9). —The author relates the results of his experience regarding 
floors for highway bridges and concludes that ordinary j)lank floors having an 
average life of not more than three and one-half years are to be avoided when 
possible. 

“With the exception of the floor with the bituminous surface, the cost of 
the floor increases as the weight decreases, and yet the cost of the entire supei'- 
striicture decreases as the weight of floor decreases. The saving in cost for the 
lighter floors increases with an increase in the unit cost of structural steel 
in place, and decreases with an increase in the cost of the materials used in 
such floors. Ill reflooring old steel bridges of satisfactory design, a creosoted 
snbplank with bituminous wearing surface has been found to give reasonable 
service. . . . The cost of maintaining the bituminous surface is only about 
20 per <-ent of that of an ordinary plank floor, iffiere seems to be no place in 
Hie ecoiioinie design of new highway bridges for floors consisting of a creosoted 
plank subfloor witli a brick wearing surface.” 

Use of the Abney hand level, T. ¥. IIickkrson {W. (f. Gcol. and Moon. 8'wr- 
rej/, Good Roads Oirv. 99 {1914). PP^ 6, figs. 7).-—This circular describes a luuki 
level, for use in road engineering, which not only gives a level l>nt also a,a 
inclined line of sight by means of a vertical arc grudinited in degrees and 
minutes and a vernier reading to five minutes. 

mnAL ECOl-OMIOS. 

Principles of rural credits, J. B. Morman {New Yorh: The Macmillan Co., 
1915, pp. XVIII+296). —The author describes the methods of financing farmers 
ill European countries, indicating how the different forms of credit are made 
available to them. He claims that the first steji for placing rural credit on a 
firm basis in the United States and Canada Is the organization of fanners into 
cooperative societies. This should be brought about not only by the' farmers 
themselves, but encouraged by state and national laws* With a view to tlieix* 
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future federation tlie cooperative organizations should have as mncii uniformity 
as possible In tiieir rules and regulations. It is coiisUlered essential that the 
association sliould select and determine the character of its owii nuuDbersiu]), 
that it should llniit the amount of stock any member may hold, that no mem¬ 
ber should have more than one vote, and lliat the proih.s, if any, siiouiii Ijo 
distributed to the members on the basks of llie amount of busnioss traasacied 
by each with the organization or should be held ns a reserve foiiil against Hit) 
possibility of future losses. 

The second step is the protection of the farmers against usurious conditions; 
the third, the granting by the State of long-time loans to faiMiiers on hrst 
mortgages at reasonable rates of interest and on the iiinortiza/iion plan of 
repayment; the fourth, the adoption of a more i^ational and less expensive sys¬ 
tem of land registration; and the fifth, an educational propaganda by the 
national government on the principles of cooperation and on the iiia>per use of 
credit. 

Agrictilttiral organizations in European countries, 11. A. I^eauson (A. Y. 
Dept, Agr, Bui 66 pp, 451-636, pis, 47). —^The author, in describing those 

features of agricultural organization which are adaptable to American condi¬ 
tions, points out that the success of cooperative efforts is in proportion to the 
need of them as well as to the efliciency with which they are carried out. An, 
examination of foreign cooperative organizations shows that the efM't is 
constantly made to prove by reasoning and by .practice that cooperative buying 
and selling by farmers is not detrimental to legitimate business interests, but 
no effort is made to conceal the fact that those societies are distinctiy 
injurious which thrive on unreasonable profits. lie considers the Importance of 
putting the responsibility directly upon the individuals who compose the society, 
as this insures the personal interest and activity which a,re necessary to success. 
Any effort made by the nation or State to assist in cooperation must carefully 
avoid the removal of this important personal incentive. 

[Cooperation in Switzerland] (Pubs. Bee, Buisse Paysans, ‘No. 45 {191S), pp. 
87). —^This is the seventh annual report relating to cooperative organizations, 
and indicates the membership by types of societies and principal activities 
during the year 1913. 

The social anatomy of an agricultural community, O. J, Galpin ( 

Bta. Research But. 34 {1915), pp. 34, pi. 1, figs, id).—This biilielin outlines 
the methods iise<i by the iiuthor in making a social survey of Walworth Goiinty, 
Wia, descri!’)es and discusses conditions as found by him, and gives a number 
of maps indicating the extent of the various infiuenccB in the villages and cities 
upon the surrounding rural districts. The author eoncliuies from his studios 
of these maps that the farm people on the land arc situated upon the slopes of 
social, watersheds draining into one specific vilJage or sinali city; ilmt those 
social watersheds ignore townshii) and count,y Hues; therefore it is dltiicult to 
get people who belong to different social basins, whose paths const^nitly lead 
over different roads toward different civic centers to work together’ aggressiveiy 
under a township plan in regard to matters which belong naturally only to the 
homes that move together in the larger affairs of ordinary life. This nialacljust- 
ment of local government is deemed perhaps the fundamental liaiidicap of the 
farm home. The readjustment of rural populations into communities, steps 
in replanning a comprehensive community, and evidences of an alliance between 
town and farm are discussed with a view to alleviating such conditions.. 

[The dwelling’s of agricultural workers], R. Durand and J. 'SAngiiez (Bui 
Mens. Mmeo Bog. Argentina, 4 (1915), No. 37-38, pp. 75-103, figs, 17).—The 
articles written by the above authors relate to housing conditions as found 
among different types of agricultural people in Argentina, 
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A report on public adiiiiiiistratioii in relation to agricultni'e and allied 
interests, J. W. tlAiiNKii {Ohmiifo: and ideon. Com., pp, Ai).—Tills 

refH>it jitteutioii tu tiui I’jK't tliat iii llluiois the state Iniards and oliieew 
ibr the sjiiaiiusi,ration, ot* Saws relalinjL? to a.y:rieuH;Tarn,I i!it;erests liave been 
eiilirt^y hi(lep«>nde!il:, of one anotlier and not eorrela,te<l in their activities. Tlie 
<‘oni!!iittee JHivlsi‘S that the various luiards and oHiees be brought together in 
a single th'partinent with one adiniiiistratlve .head. 

B'eg’roes in the United States (lUir. of the Ochhuh [U. Bui 120 (1.915), 

2 >p. 2(n\ pps, There Inis been bvonghi iogetiier in this one biiVlcthi the 

grcJiter part o:f the siatlstlea.l info,rmation of the census relating to the negroes. 
Aan,o]ig the statistical tables an^ those that show for rural districts the number 
of i,iegi‘oes and t.Jic school attendanecj by age periods, iiinnber of, voting age, 
inarhal (.'omllUoii and iUiteraey and ownership of farm lio.Dies, iimnber engaged 
in agriculture by sex, nuinlier of farms, total and improved acreage, and teiiiirG 
ami value of .farm pro])erty. This Information is given for the individiial States 
and for groai)s selected because of tlieir relation to the negro iirobleni. 

Live stock [in Costa Bica] {Inlanuil Inst. Agr. Borne, Bill Agr. and Com. 
Btatis., 0 (1015), No. 2, p. 7P).—The number of live stock in Costa Rica is 
reiKirted for 10,14 as follows: Cattle, tiatfOOl; horses, 52,005; pigs, (>3,552; mules, 
2,400; a.sses, 107; goats, 522; shee]>, 122. 

Agricultural statistics of Sweden (Biatls. ArshoJo Bverige, 1915, pp. — 

Statistical data are given for 1013, showing by departments the area of land 
devotetl to different agricultural purposes; tlm area, total in-odiictiou, average 
yield and value of the principal crops; the nin\,iber of live stock, and the pro¬ 
duction of dairy products. Bov many items comi)arati\'e data for the country 
as a wliole are shown. 

Agriculture in Algeria (BtaiU. (hm. AlgMc, 1912, pp. ITiewe 

pages of the annual report contain statisticul data showing the area in crops, 
nunii!)er of agricultural implements, number of operators by tenure, and number 
of live st(,)ck. 

[Agricultural statistics of Egypt] (Awn. Btatis. Eggpte, 6 (lOJJf), pp. S19^ 
These pages of the annual report give the numhor of farm operators, the 
area, in farms by size, the area cultivated and not cultivated, the area in the 
principal crops, the number of live stock, and the tonle in the principal agri¬ 
cultural products. The data are for 1P13 and by minor subdivisions, witii com¬ 
parative (lata for earlier years for the more important items. 

[Chinese agriculture] {Chhia Year Book, 191J/, pp. 47-59). —These pages of 
the annual report give, for tlie priii(.!ipa,l a,gricultural products grown, a" brief 
statement conecruing the lotnlizatiou of the crops, the domestic and foreig,n 
trade, and the us(^s to which they are put. 

[Agriculture in Japan] (Hlatis. Upt. Dept Agr. and Com. Japan, SO IJOIS], 
pp. 836, pU. 3).—These pages continue the statistical data previously noted 
(E. S. It, 31, 1), 401) l)y reporting information f(,>r 1013, 

[Agriculture of Hew Zealand] (New. Zeal Off. Yearhook 1914, PP^ 506-620, 
pis. pages of the animal report relate to land tenure, settlomont, land 

transfer, occupation and ownershii) of land, area and yield of crops, and number 
of live stock. 

Monthly crop report (U. Dept. Agn, Mo. Crop Epl, 1 (19.15), No. 2, pp. 
S).-~This number contains estimates as to the condition of a'large number of 
crops on June 1, ,1915, and of cotton on May 25, 1915, by States, with compari¬ 
sons for earlier years, and n$ to the farm value of many important products on 
May 15 and of others on June 1, together with data as to the range of prices 
of agricultural products at important markets, and miscellaneous'data. It also 
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contains a series of diagrams, indicating by States tbe period of wiieat liarvest, 
corn and oats planting, and of planting and picking cotton. 

Tlie revised estimate of tlie 1014 cotton acreage is given as 37,400,000 acres. 
The estinuitecl number of bushels of apples carried on railroad lines represent¬ 
ing four-fifths of the total United States mileage and on practically all the boat 
lines from June 1 to November 30, 1014, is 45,000,000. 

Statistical notes on the production, imports and exports, prices and mari¬ 
time freights of cereals (Internai, Inst. Affr. Rome, Bui. A^gr. and Com. Statis.^ 
1915, Mar., Blip., pp. Jfl). —There have been brought together in this report 
statistical data showing the world’s production of wheat, rye, barley, oats, 
maize, and. rice in order to determine whether the cereal harvest of 1014-15 is 
sufficient to meet the average world cousiiniption until the time of the next 
harvest. The harvest for the individual countries and the world as a whole 
is shown for 1013-14, with comparative data for the five and ten year periods 
preceding. The study seems to show that the world’s crop of wheat, rye, and 
maize exceeds the quantity necessary for consumption, while there is a deficit 
of barley and oats. 

[Prohibited exportation of agricultural products] {Internat. Inst. Agr, 
Rome, Bui. Agr, and Coni. Btatis., 6 (1915), Nos. 1, pp. 23-^6; 2, pp. 80-8/^; 3, 
pp. 124-12S; 4, pp. 171-178). —^There are briefly outlined the restrictions placed 
upon the exportation of agricultural products by different countries because of 
the war situation. 


ASEICULTUEAL EDECATIOl-. 

[Progress in agricultural education in Manitoba] (Rpt. Dept. Ag7\ and 
Immigr. IManitoM], 1918, pp. 15-21, 85-89, pis. 2). —This report contains the 
eighth annual report of the board of directors on the progress of the Manitoba 
Agricultural College, and a report on the agricultural societies and college 
extension work for 1013 dealing with agricultural society fairs, agricultural and 
arts associations, agricultural special trains, boys’ and girls’ clubs, good farm¬ 
ing competitions, home economics societies, seed fairs, short courses in agri¬ 
culture, standing grain competitions, and plowing matches. 

Report of the depaidment of agriculture for 1913 {Landt'br. Btyr. Meddel. 
[Finland}, No. 89 {1912), pp. 333-1-33).—^This is a report on the work of the 
department of agriculture, the agricultural education and research institutions, 
societies, and experts for the advancement of Finnish agriculture. 

The use of laud in teaching agriculture in secondary schools, C. Colvih 
{School Bel. and Math., 15 {1915), No. 4, pp. 829-338).—The author suggests 
how land may be used by the city high school having little land, the township 
high school having a medium plat of ground, the high school having access to 
or owning a large farm, and the academy operating a farm. 

Tenth acre gardening demonstration, E. KiEKrAxiuoK (loica Agr., 15 (1015), 
No. 7, pp. 4^3, 424) >—cooperative exiieriment was carried out during the past 
year by the departments of agricultural education and horticulture of the Iowa 
State College on a tenth-acre plat of comparatively rich soil without special 
preparation or the use of fertilizers or irrigation to test to what exteiit school 
gardening pays. The returns from the garden showed a profit of $25. Tomatoes 
pro’^^ed to he the most paying crop in proportion to space planted. 

Agricultural extension service (Wisconsm Bta. Bui. 250 (1015), pp. 58-96, 
figs. 20).—An account is given of the activities of the extension service, which is 
organized into the following main groups: (1) Departmental extension, which 
is largely demonstration work carried out mainly under field conditions; (2) 
the county agricultural representative system, in which resident 'instructors 
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are located in the several counties for educational work, mainly along demon¬ 
stration lines; (3) tlie combined or collective activities of two or more depart¬ 
ments presented mainly tliroiigh the medium of extension courses, schools, edu¬ 
cational trains, exhibits, etc. 

[Agricultural and home economics instruction in the public schools of 
New Hampshire], O. II. Whitchee (A. H. Dept. Fill). Instn, InM. Oircs. 

,A^ 0 .S‘. pp. 4; 12, pp. IS; 17, pp. 6; 18, pp. 15; 20, pp. 3).—These circu¬ 
lars olTcr suggestions to domestic arts teachers starting the first course in 
cooking, OTJ. household appliances having to do with heating, ventilating, sarfita,- 
tioii, food storage, and sewage disposal, and on the tomato project foi* domestic 
arts classes; and to agricultural teachers in secondary schools on begiiming 
liroject work in the spring. 

[Instruction in agriculture, cooking, and sewing in Porto Hico] (Bpt. 
Oomr, Del. P. R., 1913, pp. SSJf-^SS). —This is a report on tlie status of instruction 
in agriculture, cooking, and sewing in the public scliools of Porto Rico in 
1012-13. 

Education for the home, B. R. xIndbews (U. B. Bur. Ed. Buis. 1914, Nos. 610, 
pp. 53, pU. 6; 611, pp. 207, pis. 10; 612, pp. 109, pis. 19; 613, pp. 61). —This is a 
ccmiprehensive report on the present status of education for the home, arranged 
in four parts, viz, (1) an introductory survey of certain of the findings and a 
discuskon of equipment for teaching household arts in elementary, high, and 
noririal schools and colleges; (2) state legislation and provisions for edneation 
for the home and the work of the rural, elementary, high and normal schools, 
technical institutes and si)ecial institutions, and other agencies and organiza¬ 
tions in the home betterment movement; (3) organization of home economics 
instruction in the various colleges and universities; and (4) a list of reforenees 
on education for the home, and a list of cities and towns teaching household arts. 

Cooking ill the vocational school as training for home makings, I. P. 
O’Leabt (U. B. Bur. Ed. Bui 625 {1915), pp. 36, pis. 2, ftps. //).—This bulletin 
discusses the conditions which underlie the necessity for instruction in cooking, 
defines the aim of such instruction, and oilers suggestions toward the final solu^ 
tion of the problem under the following topics: Home nmking as a vocation for 
girls, regular school methods and ‘‘trade’" training in cooking, markets for the 
product, part-time classes for housekeepers, taking instruction to the pupil, and 
tlie kitclieii and its equipment, including plans and i)riee list of equipment and 
utensils. 

Lesson xilaiis for teachers in nature-study agriculture, Alice J. Patteiison 
r.nd I.ouA M'. Dkxiieimxcb {Bloomington, III: Authors, 1914, pp, 166). —ihiese 
lessons, wliiiii are based upon the Illinois state course of study and are ar- 
rangcMl in monthly sc^rpience for the eight years of ilie grammar grades, deal 
with biials, trees, Powers, garden plants, farm crops, and animals, including 
pcailtry, insects, weeds, soils, farm machinery, good roaxls, dairying, physiology, 
etc. In juldition to tlie necessary fundamental facts they offer suggestions on 
how to obtain material, what to have the children observe, how to report the 
observations, liow to conduct simple experiments, etc. 

[Rural school agriculture] {Univ. Minn., Dept. Agr., Rural Beliool Agr. 4 
{19^4), Nos. S, pp. 8, figs. 2; 4, pp. 8, figs. 3; 4 {1915), Nos. 5, .pP- S, figs. 2; 6, 
PP^ 4, figs. ^).~-These circulars include a study of legumes, wheat, and alfalfa, 
an outline for an illustrated c‘orn booklet,, a. report of boys’ and girls’ ,club work 
for 1014, and directions for organizing pig clubs in 1015. 

Practical lessons in tropical .agriculture, Book I, R. L. Clxjte (J^onkers, 
N. -f..' W07'ld Book Co., 1914i PP- X-\-22B, figs. 180). —This text, for pupils In 
the Philippine schools, treats of the plant and fits pa.rts and practical applica* 
tioris of the laws governing ifiant life, each chai>ter being followed by demonstra- 
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tion exercises. An appendix gives directions for making a balance and rain 
gauge and a list of agricultural literature. 

Soils and fertilisers for public schools, C. L. Qxjeab, edibul by O. L. Eoois 
ilAluncie, ImLJ: A'litJior, 19J5, pp, X-\-202, figs. SS), —Tbis text, wlileh Is 
slgiied for liie average district or graded school, iiieUides chapters on the eoiidl- 
tious necessary for plant life, soil formation, classes, Iinprovenient, moisture, 
drainage and tillage, elcnaents valuable in fertiliKors, natural and a,rtirieL‘tl fer¬ 
tilisers, the hotbed and water supply, and studies in concrete. These are fol¬ 
lowed by experiments, directions for making agricultural apparatus, review 
questions and problems, and references to the literature. 

Potato growing, W, D. Hurd ^Igr. OoL, Depi. Agi\ Ed. Circ. 31 (1914)y 

pp. 23. figs. 12 ).—^This circular for the members of boys’ and girls’ clubs de¬ 
scribes the various operations and methods in growing potatoes. 

Bice judging and study, J. C. Bundles (PMUpplne Agr. and Forester, 3 
(1015), No. S, pp. 181-190). —An outline prepared by the College of Agriculture 
of the Phiripplnes is given for the study of different varieties of rice, together 
with exercises in seed selection and vitality tests, a score card, and its explana¬ 
tion, for rice in the hull. 

Productive vegetable growing, 3. W. Lloyd (Philadelphia: J. B. Lippincott 
00 ., 1914y XinA‘339, pt 1, figs. 193). —This book is written primarily^as a 

text for use in schools and colleges, from the viewpoint of conditions in the com 
belt, but the principles laid down are applicable in all sections. The aim has 
been to emphasize principles rather than mere details of practice. Temperature 
requirements of the different crops are made the basis of the classification of 
vegetables and given special prominence in the cultural directions for the 
various crops. A chapter is devoted to suggestions for laboratory work, and 
an appendix gives the chemical composition of vegetables. 

Suggestions to teachers of fruit growing in the high schools, C. S. Wilson 
(Cornell Countryman, 12 (1915), No. 5, pp. 891-30S). —^The author discusses the 
adaptation of subject matter in fruit growing to the needs of high school 
students, and gives an outline of topics under the subject of pruning, indicating 
those suitable for use in the high school. 

lOSGEILAHEOFS. 

Twenty-sixth and Twenty-seventh Beport of Bhode Island Station, 1913 
and 1914' (But B. I. Btate Col., 10 (1915), No. 4, pp. 28-27, -These 

pages inclutle a report of the director for the period from June 30, 1912, to De¬ 
cember 31, 1914, on the work, publications, and personnel of the station, and a 
financial statement for the fiscal year ended December 31, 1914. 

Annual, Beport of South Dakota Station, 1913 (South Dalcota Ski. Bpt. 
1913, pp. 38). — This contains a report by the director on the organization, work, 
and publications of the station, a list of exchanges, a financial statement for 
the fiscal year ended June 30, 1013, and departmental reports, portions of that 
of the agronomist being abstracted on pages 321 and 331 of this issue. 

Report of the director, 1914, IL L. Bussell (irus‘coai‘m Sta. Bui. 250 (1915), 
pp. 109, figs. 4 ^)'—This contains the oi*ganization list, a report of the work of 
the station during the year, portions of which are abstracted ebsewliere in this 
issue, brief .summaries of the publications of the year, and a financial state¬ 
ment for the federal funds for the fiscal year ended June 30, 1914. 
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Arkansas TTniversity and Station.— J. H. Miller, dean of the extension clirision 
at the Kansas College, has been appointed dean of the extension service begin¬ 
ning July 14. W. O. Lassetter will continue as director of agricultural exten¬ 
sion. A special effort is to be made to carry the benefits of the station \\nrk to 
the farmers through the agency of the extension workers, looking to the station 
as authority for facts in the instruction placed before the farmer. 

H. A. Sandhouse, of the Colorado College, has been appointed assistant in 
animal husbandry, vice D. H. Branson, who resigned July 1 to take uj) graduate 
work. G. W. Hervey, of Rutgers College, has been apiiointed assistant in animal 
husbandry for special poultry work, beginning August 1. George L. Caldwell 
has been appointed assistant in veterinary science, beginning September 1, and 
will also assist in research work in bacteriology. 

Florida ITniversity and Station.—^At the recent session of the legislature 
$10,500 was appropriated for the station during the biennium, $5,000 being for 
maintenance, $4,(X)0 for repairs and fixtures, and $7,500 for printing. 

Director P. li. Rolfs of the station has been made dean of the college of agri¬ 
culture, beginning July 1. W. C. Etheridge, assistant in farm crops at Cornell 
■University, has been appointed professor of agronomy. M. N. Beeler has been 
api)oiiited to have charge of extension publications beginning July 1, as well as 
of the correspondence courses and a short course to be oRered in agricultural 
Journalism. 

Georgia College.—J. P. Campbell has been appointed director of extension 
work. 

Kentucky ITniversity and Station.— J. N. Camden, of Versailles, has succeeded 
L. L. Walker as a member of the board of control. A department of animal 
pathology and diseases of live stock was established July 1 with Dr. Robert 
Graham as head. Dr. I^hiiip Lee Bliimenthal, whose resignation from the Iowa 
Station has l>een previously noted, has been appointed research chemist, and 
H. K. Wright to a position in connection with the hog cholera serum lal)oratory. 

Missouri University and Station.— J. O. Rankin, assistant agricultural editor 
at the Wisconsin University and Station, has been appointed agricultural editor 
beginning September 1. Among his duties will be the organlziing and editing of 
tlie publication work of the college of agriculture and station, the supplying of 
agricultural items directly to the farm press, and the furnishing of news items 
regarding the college of agriculture to the uuiversity publisher. Other appoint¬ 
ments include J. S. Gardner as assistant in horticulture beginning September 1, 
and D. J. Griswold as research assistant in animal husbandry beginning July 1. 

Ohio State University and Station.—It is announced that of the 190 1915 
graduates in the four-year course, 75 per cent were expecting to engage imme¬ 
diately in farming. Of the remainder, 10 per cent were to take up agricultural 
teaching and 5 per cent graduate work. 

Plans for the new home economics building call for a three-story B-shaped 
structure, with 182-foot frontage and 13C-foot wings. The first story will be 
of Bedford limestone and the remainder of brick. The main portion will con¬ 
tain offices, class rooms, a museum, etc., while the wings will be occupied by 
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iiiboratorles, lecture rooms, a model apartment, dining rooms, an aiidltoriiim 
seating 500, etc. 

The board of control for tlie station protided by the last legislature was 
named by the governor July S as follows: O. E. Johe, Cedarville; Horatio 
Markley, Mt. Gilead; M. L, Rnetenik, South Brooklyn; Charles hhimierfelt, 
Old Fort; and George E. Scott, Mt Pleasant. An act was also passed, aiitlior- 
izing the hoard of control to imrchase lands suitable for the growth of forest 
trees at a price not exceeding ten dollars per acre and to manage such lands as 
state forests. An appropration of $10,0(10 was made for beginning this work. 
Other appropriations to the station included $180,780 for salaries and labor 
and $01,763.20 for maintenance. The fiscal year of the State has been changed 
from February 16 to July 1. 

Oregon College and Station.—Requirements for admission to all degree courses 
at the college have been advanced from 12 to 15 units of high school credits, 
beginning with the next academic yeai\ Provision for the admission of other 
students deemed sufficiently mature to select their life work and prepared to 
take advantage of the opportunities for college instruction is made through 
the vocational courses. The school of commerce announces additional courses 
in the literature and exposition of farm life, economics of distribution, and 
snarkets and marketing. 

The following research assistants severed their connection with the station 
July 1: F. R. Brown, horticultural by-products; A. F. Vass, bacteriology ; and 
Leroy Childs and G. F. Moznette, entomology. H. S. Jackson, head of the 
department of botany and plant pathology, has been appointed head of the 
botanical department of the Purdue Station to take effect Septwnh’er 1, vic*e 
Dr. J. 0. Arthur who retires as a beneficiary under the Carnegie- Foundation 
for the Advancement of Teaching. 

Texas College and Station.—J. H. Foster, professor of forestry at the New. 
Hampshire College, has been appointed state forester, professor of forestry, 
and forester to the station beginning September 1. 

Virginia College.—T. J. Murray has been appointed associate professor of 
bacteriology and plant pathology. 

West Virginia University and Station.—Dr. John L. Coulter, of the George 
Peabody College for Teachers at Nashville, Tei^., has been appointed dean of 
the college of agriculture and director of the station, begimiing September 1. 
Other appointments, effective August 1, include Jonathan Yoke as instructor in 
animal husbandry, vice R. R. S>iiap,p, resigned; Arthur C, Ragsdale, instructor 
in dairy husbandry, vice Geoi’ge L. Thompson, resigned; and Aubrey J.^ Swift 
as instructor in animal husbandry in the college and assistant in animal 
husbandry in the station. 

Association of -Official Agricultural Chemists.—The thirty-second annual con¬ 
vention of this association Is to be held sat Washington, D. 0., Novomber 15-17. 
The arrangement of the program has- been altered from that of recent y'aars, 
the first day being given over to the reports nf the teferees on water, R^etls 
and feeding stuffs, sugar, seiiaration of nitrogenous substances, dairy products, 
and food adulteration. The second day is to be devoted largely to committee 
reports and the address of the president, and the third day to reports from the 
remaining committees and referees, including the sections of fertilizers and 
medicinal plants and drugs. 
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The question of experiment station publications continues to com¬ 
mand attention. It formed one of the main topics on the program of 
the experiment station section of the Association of American Agil- 
ciiltnral Colleges and Experiment Stations at its recent Berkeley 
meeting. An entire afternoon session was devoted to the discussion 
of the most effective forms in which to publish station work, and this 
was well warranted in view of its timeliness, its complexity, and its 
importance. 

Consideration was given in the discussion to the annual report, the 
station bulletins, and the publication of scientific and technical ma¬ 
terial in the Journal of AgHmltural Research^ other scientific jour¬ 
nals, and similar mediums. Some differences of opinion were ex¬ 
pressed upon each class, and it is clear that the matter has not yet 
been fully worked out. This is not surprising, for despite an ex¬ 
perience extending over twenty-five yeai^s conditions have been rap¬ 
idly changing, especially of late, and in many instances policies 
have necessarily been influenced by local requirements and as a re¬ 
sult of extension activities. 

As regards the annual report, the general sentiment expressed was 
adverse to the practice of making it too detailed and voluminous. 
The inclusion of special articles and technical papers, or the binding 
of all the bulletins of the year together wdth an introduction into the 
report, was not looked upon as best meeting the needs of the situa¬ 
tion economically or otherwise. In its place a reasonably brief an¬ 
nual report was favored, which would review the principal events 
of the year, discuss the work by projects, give a brief synopsis of the 
various publications issued, and report upon the station’s resources 
and expenditures. 

The character which the bulletins should now assume, and the best 
means of recording the more strictly technical features of station 
investigations, were considered at length' but without definite con¬ 
clusions. The procedure in this respect is ■ a matter of special im¬ 
portance at the present juncture. With the assumption of the gen¬ 
eral information' bulletins by the extension service, the most effectual 
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means of presenting station work needs to be carefully considered. 
Some stations liave already modified tlieir plan of publication; otliers 
have not. 

The stations need to continue to maintain their own series of publi¬ 
cations for presenting the results of their work to the agricultural 
public in a form which will be readable and easily understood. This 
definite end will naturally influence the character of the station 
bulletins. There is otherwise some danger that the station publica¬ 
tions may become too exclusively technical. In that case their wmrk 
would not reach the people directly as it has in the past, but wmuld 
be filtered down to them through the extension service. The stations 
might thus lose to some extent in closeness of contact wdth the public 
and possibly in credit for their work. This would be unfortunate, 
since their prestige and their recognition as the source of reliable 
tested information must, of course, be maintained. 

In addition to the dissemination of the practical results of station 
work among the agricultural public, the station publications have 
another important function. This is to record the more technical 
scientific results of their investigations for the benefit of other in¬ 
vestigators and for the general advancement of agricultural science. 
It is naturally desirable that accounts of this wmrk be placed where 
they will reach the special audience interested in them, and will be as 
I)6riiianent and accessible as rej)orts of investigation in any other 
branch of science. They represent contributions to science and they 
•deserve a place alongside similar contributions from other institu¬ 
tions. This is due the station as a scientific institution and the 
author as a scientific investigator. The ultimate purpose or appli¬ 
cation of the wmrk need not alter the case. 

It has come to be quite generally recognized that the regular bul¬ 
letin series is not the best place for recording such features of station 
work in detail. To an increasing extent this material is being placed 
in the curi*ent scientific journals, and in a considerable number of 
cases a separate series of research or technical bulletins has been 
provided to which special distribution is given. The latter plan lias 
numerous advantages. It avoids the commingling of the technical 
and the more popular material in the same series, and makes it pos¬ 
sible to distribute each class appropriately. The main question 
appears to turn on its effectiveness and permanence as a means of 
publicity. Where the station output of technical material is con¬ 
fined to one or two bulletins a year, and these published at irregular 
intervals, they become more or less isolated and are correspondingly 
more liable to be overlooked by the scientific world. 

Within the past year, a new medium of publication lias been 
opened to the stations' in the /oumM of AgHmltuml Bekearch, This 
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journal is now tlie joint official organ of this Department and the 
Association^ with an editorial board drawn equally from each, and 
with department and station papers received and j>ublished on equal 
terms. Deference to it was made by Dr. Pearl, of the editorial board, 
in a paper at the Association meeting. 

Articles have already been published or accepted for publication 
in the Journal from eighteen stations, indicating that it is meeting 
a real need in their work and is to receive their support in increas¬ 
ing measure. This is distinctly encouraging, for as Dr. Pearl stated, 
“ in the editing of the /ournal the attempt is being made to set a 
standard as to scientific content and literary form for the papers 
which shall be as high as the highest maintained bj^ independent 
scientific journals, whether in the field of pure or applied sciences. 

. . . For the first time it provides a medium of publication alto¬ 

gether worthy of the best American work in agricultural science.’’ 

Beginning with Volume 5, issued in October, the Journal becomes 
a weekly in order to accommodate the increased material presented 
for iDiiblication. This will often have the effect of insuring greater 
promptness in publication. 

The practiqe of outside publication is one which has been followed 
to a greater or less extent ever since the stations were started. Most 
of the earlier stations, it will be recalled, printed their bulletins in 
newspapers or the agricultural press, giving them regular serial 
numbers. In this way a large number of people were reached 
promptly and at small expense, but at an inevitable sacrifice as 
regards the permanence of the bulletins themselves. Periodicals of 
this sort are not usually pi'eserved, and to-day it is practically im¬ 
possible to assemble a file of these earlier bulletins. It is only by 
good fortune and a rare foresight on the part of the stations that a 
fairly complete collection was brought together by the Office of Ex¬ 
periment Stations, and this could not be duplicated if destroyed. 

Since the passage of the Hatch Act, with its definite provision for 
the publication of bulletins and reports and their free transmission 
under frank, the bulk of the exjierimental work has been published 
by the stations themselves. Within recent years, however, there has 
been an increasing tendency to look to the various scientific journals 
and similar agencies for the reporting of some of the scientific and 
technical material. For this there are several reasons. The stations 
are ' employing larger staffs and attacking a greater number and 
variety of research problems, and in consequence are accumulating 
more results for dissemination than ever before. More of their 
studies are necessarily of technical scientific'character. To a greater 
extent the stations are rapidly becoming, i-esearcli institutions, which 
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means tliat tlie results of their activities have an interest and value 
quite outside the agiicultiiral public. 

Id. many cases, however, the funds available for printing have not 
kept pace with the increase in the amount to be printed. Another 
important factor is the virtual doubling of the station mailing lists 
witliin the last decade in response to the growing popular desire for 
information, this appreciably increasing the size and cost of editions 
and adding to the demands upon the printing funds. Such condi¬ 
tions, unless remedied, would inevitably lead to a congestion of' 
unpublished data, sometimes sufficiently great to jeopardize its time¬ 
liness and detract from its ultimate practical value. As a matter 
of fact, several of the stations ar^ already facing this situation. 

The scientific journals have performed a useful service in relieving 
a part of this congestion. The publication of the results of agricul¬ 
tural research in journals devoted to such general sciences as chemis¬ 
try, botany, biology, and the like has also done much to secure 
recognition for it. There has been a greater certainty of bringing, 
the research to the attention of workers in foreign countries and to 
others especially interested, with less likelihood of unintelligent 
criticism. In many cases there has been the special advantage of 
relieving the station bulletias of a considerable amount of detailed 
data of slight general interest, such as the miniitife of technical 
methods, complex mathematical formulas, and othll’ material of a 
strictly technical nature. 

Another frequent beiiefil: was set forth by Dr. Pearl, which applies 
to the stations and to the station men themselves. In publishing in 
this "way, “the work wull be judged by the editorial board of the 
journal strictly on its own merits as a piece of scientific research, 
and on no other basis. Journal publication provides each directoi* 
with an opportunity to see the scientific work of his station as others 
see it. Scientific papers are not unlike favorite sons—it is often very 
difficult for the fond parent to discern in them any faults at all. In¬ 
dependent editorial boards, on the other hand, do that sort of thing 
very well. If an independent chemical, or botanical, or zoological, 
or bacteriological, or agricultural journal refuses to publish a paper 
submitted from a station, the author and the director are bound to 
come to the conclusion, since no other is possible, that in some way 
or other this paper does not measure up to a standard which disinter¬ 
ested experts in the given field of knowledge regard as the irreducible 
minimum below which sound scientific wmrk can not fall. On the 
other hand, if it is accepted the work receives the hall-mark of staqd- 
ard^ character.” It is admitted, of course, that the limitations of 
space or of the field of a journal may lead to the rejection of papers, 
and it is true, moreover, that certain phases of station investigation 
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'find among existing scientific journals no special medium to which 
they are directly appropriate. 

These are real and concrete benefits, and it seems quite likely that, 
as Dr. Pearl predicted, “as the experiment stations take on more 
and more the character of research institutions, and leave behind 
more and more that type of activity which was essential at the be¬ 
ginning but is now being taken over by extension departments, there 
will he all the time an increasing proportion of the scientific output 
published in the standard established scientific journals.” 

At the same time there are some complications which arise in 
publishing station work outside the station. One of the most im¬ 
portant of these is that of scattering the station work and rendering 
a portion of it less readily identified as a part of the activities of the 
institution. The objection is sometimes raised that this may detract 
from the credit accruing to the station. There seems little cause for 
apprehension on this score, however, as the journals are a well 
recognized standard channel for bringing new results to the atten¬ 
tion of the scientific public. Furthermore, the very fact of this dis- 
■persal of station work calls wider attention to it. The Journal of 
Agricultural Research would serve to bring this material more largely 
together, and thus more adequately indicate the volume and variety of 
current agricultural research. 

Whatever channel may ultimately be decided upon for the publi¬ 
cation of the scientific and technical accounts of station work, the 
need of a general policy in regard to outside publications and of a 
systematic and formal method of procedure will be evident. There 
has been some laxity in this regard in the past. At least two re¬ 
quirements seem necessary to be observed: Each paper should be 
plainly accredited to the station from which it emanates, and record 
of it should be preserved in the station files. 

The principles in the matter seem quite clear. Since the Mud of 
material under discussion is that derived primarily from station 
funds and work, it is for the station to determine its disposition, and 
to look upon it as'a part of its published records. It should, there¬ 
fore, realize its responsibility in these articles. It m,ay be necessary 
for it to consider whether the utilization of an external medium will 
be in harmony with its general policy and preferable to the use of 
its nwn publications, whether the journal selected is the one best 
adapted for the purpose in view, whether the space available and 
style of treatment are adequate, and similar questions, bearing in 
mind both its own interests and those of agricultural science and of 
agriculture as a whole,' 

Of late these journal articles have come to con,tain a relatively large 
proportion of the technical results reported in some lines,' and much 
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of it is available in no other form. The articles constitute an essential 
part of the station’s permanent records, and hence merit due care 
and attention to see that they may be readily identified with and 
accredited to, the institution. If, as has sometimes occurred, they 
have not been accredited to the institution, by footnote or otherwise, or 
if the station has not followed some system of keeping track of them 
so that they can be traced by those interested, the difficulty of obtain¬ 
ing a complete record of work performed is much increased. The 
fact that the stations are state institutions and are required to report 
upon their activities makes these matters more important than might 
be the case with other classes of institutions. 

Furthermore, it is important that each station should preserve a 
file of all of its publications, whether issued by it directly or through 
a journal. But unfortunately the systematic collection of the sepa¬ 
rates of journal articles in the libraries or files of the respective sta¬ 
tions has not been a matter of uniform practice, and it is feared 
. that a considerable number of stations lack copies or even a record 
of these products of their own investigations. It seems desirable 
also that the annual report of the station should contain a list of these 
technical papers, and often a synopsis of them. This places them 
definitely on record and makes it easier to find the references to 
them. 

Several stations are already publishing such lists, while some are 
giving greater prominence to this literature. Thus in New Hamp¬ 
shire, reprints of the articles are obtained and reissued by the station 
in a numbered series entitled Scientiftc Cont^ihutions, The North 
Carolina Station has reprinted in its annual report some articles 
originally appearing in scientific journals. Eecently the Maine Sta¬ 
tion included in its annual report not only the titles of the papers 
but a brief abstract in each case. Such practice meets to a consider¬ 
able extent the feeling shared by some of the stations that all their 
work should be published in some form in their own series. * 

In what is said as to procedure, it is of course not intended -to 
minimize the position of the author of such scientific papers or to 
eliminate him from consideration. He deserves the credit and the 
stimulus "vdiicli come from publication of his work. As in the con¬ 
duct of the work itself, a large measure of freedom is to be exipected. 
But because of its position as a public institution the station needs 
to be a part}^ in the matter of publication as it is in the general OA^er- 
sight of the investigations, and the credit to the author loses nothing 
by association of its name with it. 

The station and the investigator are in partnership in carrying on 
certain lines of investigation. Both ai^e interested in, giving the 
product of this partnership to the world in a Avay Avhich will be most 
effectn^e and bring greatest usefulness. It goes nut as a contribution 
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from tlie station, whether in bulletin or journal form, but the inves¬ 
tigator is credited with being the real author of the work and is so 
recognized by the reading public. In that sense it is his work. In a 
large degree the investigators comprise the station, and the organi¬ 
zation exists to give them support and opportunity and in numerous 
wa.ys to represent them before the public. 

These principles are quite generally recognized in the Federal 
Department of Agriculture where outside publication has greatly in¬ 
creased in recent years, both as a means of relief from congestion of 
material and as a more effectual means of recording certain types 
of scientific work. While considerable latitude is followed in the 
matter, permission for outside publication is required and proper 
credit to the Department insured. Copies of such manuscripts are 
I’etained in the Department and a permanent record is kept of all 
publications of this nature as they appear. 

Such Department papers, like those of the stations, are widely 
disseminated in the literature and easily lost sight of. To avoid the 
latter difficulty, an effort is now being made, beginning with the pres-* 
ent volume of the Record^ to include references to all Department 
papers reporting scientific or technical work. The range of the De¬ 
partment’s work, including as it does extensive police and supervisory 
functions, is somewhat broader than that of the Record^ and papers 
which do not relate rather definitely to agricultural subjects will be 
listed by title only. The lists will be combined in the index number 
of the Record^ and it is hoped that they may prove of service, both as 
a convenient means of reference and, by assembling the material in 
a comprehensive way, to convey more adequately a conception of the 
full scope and importance of the researches of the Department 
0318"—No. 5—15-^2 
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The hexone bases of casein, D. D. Van Slykb (Jour, Biol. Ghcm., 16 (1914), 
No. 4, pp. 5B1--5B8 ).—In a preliminary description (E. S. R., 25, p. TIO) of tlie 
nietliod for the analysis of proteins by tlie determination of the chemical groups 
characteristic of the different amino acids, an analysis of casein was reported. 
The results agreed well with the analysis reported by other investigators in 
work with the Kossel method. “ The discrepancy, noted in the preceding article, 
between the free amino nitrogen of casein, and the lysin content previously 
determined, rendered a repetition of the nitrogen distrihntion in this protein 
desirable.” The bases were determined by the method of Kossel and Patten as 
modified by Osborne, Leavenworth, and: Brantlecht (E. S, B., 20, p. 1102), and 
the bases and nitrogen distribution were redetermined by the modified Van 
Siyke method. 

The most significant difference between the present results and the previous 
ones occurred in the lysins. By exercising particular care in the Kossel method, 
0.86 per cent of the casein nitrogen was obtained as the analytically pure 
picrate. The group determination gave 10.3 per cent which is believed to be 
more nearly correct, as the amount of lysin picrate which one can crystallize 
represents necessarily the minimum amount present. 

“ For arginin the results are practically the same, T.4 to 7.8 per cent of the 
total nitrogen, as those previously obtained by both methods. The hlstidin 
results are a little higher than previously, but not to a marked extent. 

“ The source of error in the author’s former results for lysin lay in the cystin 
determination. The lysin is estimated from the total amino nitrogen of the 
bases precipitated by phosphotungstic acid, after the cystin nitrogen has been 
subtracted. The cystin was estimated from the amount of organic sulphur 
precipitated with the bases. The original form of the method, however, macle 
the cystin figures liable to error from the fact that sulphates could be dissolved 
from a glass flask used in one stage of the operation,” 

In the form in which the method was modified (E. S. R., 26, p. 22), the 
sources of error In the cystin and lysin determinations have been eliminated. 
“ In the determination by the picrate method, as usually performed, it api)ears 
that the most probable source of loss lies in the decomposition of lysin phos** 
photungstate with barium hydrate. In this operation one insoluble i)reci})itate 
(lysin phosphotungstate) is transformed into another (barium phosphotung- 
state) a process the completeness of which is necessarily difficult to judge. 
Moreover, the bulky barium phosphotungstate has marked adsorptive proper¬ 
ties, so that even skill and experience might not insure against loss from this 
source. In working out the details of the group determination method, it was 
noticed that several per cent of the total nitrogen of the protein could be lost 
from the base fraction through adsorption or occlusion by the barium precipi¬ 
tate.” A practice is made of reducing this loss to a minimum by completely 
dissolving the bases precipitated by phosphotungstate acid with alkali and pre¬ 
cipitating the barium phosphotungstate in a dilute solution. The best results 
' 408 
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witli tlie Ivossel metliod were obtained when tbe lysin pliospbotiiiigstate was 
disvsolved in ammonia and tbe solution diluted to a large volume before treating 
witb barium b^^drate. 

Oxyproteic acids, P. Glagoijew {Eoppe-Bcylcfs Ztschr. Physiol. Chem., 89 
IWJJf), No. 6, pp. Jp32-440; aJ)S. in Jour. Chem. Boc. [London'], 106 No. 

621, I, p. 885). —These substances, having the nature of polypeptids, possess a 
definite number of amino groups which increases on hydrolysis. The amino 
acid nitrogen when estimated by Van Slyke’s method (B. S. B., 26, p. 22) 
amounts to 44.3 per cent of the total nitrogen. Most of the nitrogenous sub¬ 
stances, viz, SO per cent, obtained on hydrolysis of oxy- or alloxyproteic acid 
were not precipitated by phosphotungstic acid. Both of the acids contained 
cystin and argiiiin. Hydrolyzing with 25 per cent of hydrofluoric acid (E. S. B., 
22, p. 301) prevents the formation of melanins, and ammonia production is less 
than when 20 per cent of boiling hydrochloric acid is employed. 

Oils of the Coniferse.—III, The leaf and twig and the cone oils of western 
yellow pine and sugar pine, A. W. Schorgee (Jour. Indus , and Engin . Chem ., 
6 (1914), No. 11, pp. 89SS95). —In western yellow pine the percentage composi¬ 
tion of the leaf and twig and the cone oils, respectively, is approximately as 
follows: Furfurol ? per cent and trace; Z-pinene 2 and 0 per cent; Z-plnene 75 
and 60 per cent; dipentene 0 and 12.5 per cent; ester as bornyl acetate 2 and 
2,5 per cent; free alcohol (bboriieol) 7 and 4 per cent; “green oil” 3 and 3.5 
per cent; and undetermined material 5 and 10 iier cent. In sugar pine the leaf 
and twig and the cone oils contain, respectively, fnrfurol in trace; 2-piiiene 21 
and, 22 per cent; bcamphene ? and 21. per cent; ^pinene 51 and 89.5 per cent; 
dipentene 12 and 4.5 per cent; ester as bornyl acetate 1.5 and 1.5 per cent; free 
alcohol (Z-borneol) 8 and 3.5 per cent; “ green oil” 1 and ? per cent; ses- 
cpiitorpene (?) ? and 1 per cent; and undetermined material 7 and 7 per cent 

Oils of the Coniferse.—IV, The leaf and twig oils of digger pine, lodge- 
pole pine, and red fir, A. W. Schobger (Jour. Indus, and Engin, Chem., 7 
(1915), No. 1, pp. 2.4-26).—The constituents found in the leaf and twig oils of 
digger pine, lodgepole pine, and red fir, are, approximately, as follows: Purfu- 
rol, 0 per cent, trace, and trace, respectively: ir-heptane, 3, 0 per cent, and 0 per 
cent; t-a-pxnene, 58 to 59 per cent, 3, and ? per cent; t-camphene, 0 per cent, 5 to 
6 per cent, and 0 per cent; 4-/S-piiiene, 0 per cent, 49 to 50 per cent, 16 to 18 per 
cent; i-limonene, IS.O per cent, and 0 per cent; bornyl ester (as acetate) 3.5, 2, 
and 3.5 per cent; free alcohol (as i-borneol), 6, 7.5, and T.5 per cent; methyl- 
chavicol, ? per cent, ? per cent, and 0 per cent; “green oil,” 2 to 3 per cent, 0 
per cent, 13 per cent; cadinene, 0 per cent, 7, and 0 per cent; and losses by 
jriolyiiierization, etc., 9.5, 6, and 0 per cent. The dipentene and £-phellandrene 
were determined together in lodgepole pine and ainonnted to 10 i>er cent; the 
dipent(?ne and £-phella,iulreno content of red fir and digger ])!ne leaf and twig oils 
were 0 and 52 per cent, respectively. 

Contribution to our knowledge of the oxidation ferments of plants, O. 
Begemann (Ztschr. AUg. Physiol,, 16 (1914), No. 3-4> PP- 952-858). —This inves¬ 
tigation deals with oxidase, peroxidase, catalase, and reductase. 

Existing qualitative and quantitative methods for determining the activity of 
oxidase were studied, but aside from Chodat and Bach’s method for peroxidase, 
in which the purpurogallin is weighed, no method, according to the author’s 
knowledge, is available for the purpose. Two new colorimetric methods in 
which the benzidin reaction is the basis are presented. 

Keductase was studied qualitatively and quantitatively with inetbylene blue. 

The questions especially studied wex*e the distribution and the quantitative 
location of the fermeots in plants. Oxidizing ferments were found widely dis¬ 
tributed, but the quantities present differed markedly. Numerous sections of 
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roots, stems, cotyledons, plumules of Pelargonium seedlings, sections of Lemna 
minor, Riccia ffiiitans, N'cctria einnaharina, Sc.olopcn.dm rulr/arls, and Ricinns 
commwm were studied. Some Miicorinem ^\dtli sporangia were examined for 
cafalase, but tlie liyplim were found to contain catalase only on tlio exterior. 
Sections tliroiigli geranium seedlings sliowod that catalase was especially active 
in the region of the vascular system. Even in the wide liimened Scolopeiidra 
leaf and in the large vessels of the R, conimunis leaf the gas originated outside 
of the living cells. Bubbles could be observed on the walls of the cells but not 
within. Staining tests with eosin showed that where this coloring matter pene¬ 
trated hydrogen jieroxid could also gain entrance and this was proved by the 
catalase reaction which occurred. 

Eosin and hydrogen peroxid, however, did not penetrate the living cell. Tests 
on L. minor and R.' fluitcms proved that green chlorophyll is not catalytic. By 
treating the objects with infusorial earth the chromatophores were isolated. 
In all localities where catalase was found peroxidase could also l)e noted. 
Peroxidase was found by Chodat and Bach’s pyrogallol method in the vascular 
and in the intereeiluiar tissues, but not in the chromatophores, and, like cata¬ 
lase, not on the epidermis and its formations, i. e., buds, hairs, etc. If a prepa¬ 
ration of pyrogallol and glucose was added, the pyrogallol passed through the 
tissue and the reddish brown purpurogallin crystals could he seen in the inte¬ 
rior of the ceil, indicating direct oxidase. An increase of temperature increased 
the catalase and peroxidase content of seedlings. The various lengths of light 
rays acted Sioecifically upon catalase and peroxidase formation and gradually 
incresed both in amount. Potato hnds and geranium seedlings were studied in 
this respect. Catalase and peroxidase activities are two artificial phenomena, 
and it is concluded that they represent two concurring reactions whose coiu’ses 
are dependent upon conditions favorable to one or the other. 

Assuming that oxygenase is an aldehyde-like substance, it may also produce 
reductions, i. e., act as a reductase. Methylene blue, according to this, when 
a peroxidase is absent will be reduced outside of the cell. Therefore, oxygenase 
might be identical with reductase or with the catalase and peroxidase reac¬ 
tions, two artificially produced reactions in which oxygenase is the basis. Ex¬ 
tracts from potato buds Tvere used to prove a portion of this theory and the 
influence of temperature, light, and dialysis were noted, A marked parallelism 
for catiilase, oxidase, and peroxidase was found at 50, GO, 70, 7S, 79, and S0“ C, 
Both reactions decreased slowly in activity at 78°, -were only vSliglitly pres¬ 
ent at 79°, and ceased at SO. This is believed to prove the identity of the 
eiizyins. Geramium seedlings grown in nutrient solutions wore exposed to 
red, blue, violet, green, covered, and uncovered incandescent lights. Almost 
all of the tests gave a complete parallelism between the catalase and peroxidase 
reaction, the length of the ray controlling the amount of ferment present. 
Dialysis tests with potato bud extracts show’-ed that catalase and peroxidase 
passed through the semipermeable membrane x-vith the same degree of rapidity. 
Direct oxidase behaved in the same manner as catalase and peroxidase. The 
position of reductase in the system was as follows: Catalase—oxidase-—peroxi¬ 
dase—and reductase. 

The enzyms of Aspergillus terricola, F. AI. Scales (Joiir. BioL Chem,, 19 
(1914), Wo. Jf, pp. //S9-472).— ^'AsperoUlus terricola produced inulase, diastase, 
iiivertase, maltase, alcoholoxidase, emiilsln, lipase, protease, and amidase when 
growm in a inediiiin without these substances. It is evident from the number 
of enzyms formed that filamentous fungi as well as bacteria may be concerned 
ill the production of the various organic decomposition products which have 
been isolated from the soil. 
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Many of tEe products of eniaymic action are excellent sources of carbon 
and nitrogen for bacteria. The ammonia produced by the fungus from protein 
material may, in the form of a salt, be directly assimilated by some plants. The 
living organism hydrolyzes a small amount of cellulose in cellulose agar, but 
the presence of cellnlase could not he demonstrated in an enzym powder. 
Neither lactase nor zymase were present in a powder from the growth in 
lactose and glucose solutions respectively. Tannase was produced by the fungus 
when grown in a tannin solution. The fungus showed no nitrogen-fixing power 
in nutrient solutions containing either a carbohydrate (dextrose or mannite) 
or nitrogenous substance (peptone or ammonium sulphate) or both together.” 

The soluble polysaccharids of lower fungi.—Mycodextran, a new poly- 
saceharid in Penicilllum expansum, A. W. Dox and R. E. ^Nejdio {Jour. Biol. 
Cliem., 18 (1914)^ No. 2, pp. 167-175). —“This paper jmesents a study of a soluble 
polysaecharid isolated from the apple fungus, P. eximmuni^ which lias hereto¬ 
fore not been recognized in fungi nor observed in any of"tlie higher idants.” 
The organism was selected for study on account of its great importance to 
the apple industry. The indications were that the fungus also contains man¬ 
nitol, peptone, glucose, Inorganic salts, amino acids, pentosans, hemicelluloses. 
and a chi tin-like substance which on hydrolysis yields glucosamin. 

The soluble polysaccharids of lower fungi.—II, Mycogalactan, a new poly-, 
saccharid in Asperigiilus iiiger, A. W. Dox and II. E. Neidig {Jour. Biol. €hem., 
19 (191Jf), No. pp. 285-237). —^A polysaecharid was obtained from a not quite 
mature culture of A, niger. It was found to be a galactan and the name 
mycogalactan is proposed. Mycogalactan like mycodextran (see above) appears 
to be a reserve carbohydrate and is used by the fungus as a food supply as 
soon as the sucrose of the medium is exhausted*. 

Selective adsorption, E. G. Parker {Jour. Indus, (mil Engin. Chem.^ 6 
No. 10, pp. 831-835, ligs. 2). —“Soils not only have the power of absorbing dis¬ 
solved salts from solution, but also adsorbing one ion a.t a greater rate than 
the other, or of selectively adsorbing to an extent easily determined quantita¬ 
tively. The nature of the surface of the constituentvS of a soil is such that the 
cation is adsorbed at a much greater rate than the anion. 

“The presence of bases of tlie soil (Ca, Mg, etc.) in solution, after contact 
of certain salt solutions with a soil, is not due to a direct chemical reaction 
of the salt in solution with the silicates of the soil, but to a secondai'y retiction 
of free acid resulting from the selective adsorption of the cation with the 
mineral constituents of the soil. In general, the smaller the soil particles the 
greater the selective adsorihion of the cation. The selective adsorption of the 
cation from a solution of an electrolyte by a soil increases with the concentra¬ 
tion up to a eeiiuin point, and then remains practically constant, the surface 
of the soil particles having taken up all that it is able at tins point. At very 
low concentrations the adsorption of the cation is practically complete. The 
presence of other substances may or may not aftect the selective adsorption by 
a soil.” 

The determination of ammonia in soils, R. S. Potter and II. S. Snybeb 
{Iowa Bta. Research Bui. 17 {1914)^ PP. S-19, fig. I). — ^These experiments were 
conducted with a viewr of supplying a reliable method for the estimation of 
the iimmonia in soils. It is claimed that the method should meet the following 
requirements: “Closely agreeing duplicate results should be given and the 
same result obtained whether the reagent or reagents act, within reasonable 
limits, for a longer or shorter period. . . . Upon the addition of a known 
amount of ammonia, the niethod must give this added amount plus that pre¬ 
viously found in the soil , . , I^or use in a soils laboratory, the luetliod should 
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permit one to run seTeral Retermmatious within a reaBonable length oi: 
time. . , . 

'' It was found, from a comparison of methods, that the anioiiiit of ammonia, 
extracted by hydrochloric acid from soils is -witbin the limits of our experi- 
iiieiits, iiiclependent of the strength of the acid and the i^eriod of extraction. 
In the five soils tested hydrochloric acid removes approximately from GO to 70 
per cent of the ammonia added. The Folin aeration method can advantageously 
be applied, directly to the hydrochloric acid extract The amounts of ammonia 
obtained by distillation of the soil directly with magnesia is dependent upon 
the duration of the distillation. The Steel method of aeration [E. S. It, 24, 
p. 703] is not suitable for the detei*mination of ammonia in soils. The Steel 
reagents slowly decomx)ose acetamid. 

“The Folin method of aeration is suitable for the determination of am¬ 
monia in soils, for the same result is obtained whether the reagent acts for a 
shorter or longer period, and all added ammonia is recovered.” “ The digestion 
is carried out in the usual %vay, and the aeration conducted in much the same 
way as Kober recommends. . . . 

“In the soils tested there is no interference through formation of triple 
phosi)hate. There was no advantage found in using sodium chlorid with the 
sodium carbonate. Acetamid is not decomposed by 4 per cent sodium car¬ 
bonate. The results for ammonia obtained by examination of the hydro¬ 
chloric acid extract are lower, w'hile the results obtained by direct dis¬ 
tillation of the soil with magnesia are higher, than those obtained by the aera¬ 
tion method. The high results obtained by the former method are due to 
occlusion of the ammonia by the soil, the nature of which is not clear, and 
the lower results by the latter method are due to a i)artial decomposition of 
the organic material by the magnesia to give ammonia.” 

See also previous notes by Kelley and McGeorge (E. S. It., 30, pp. 410, 420). 

Solubility of calcium phosphates in ammonium citrate solution, T. 
Waeynski and J. Langel (Ami. Cliim-. Analyt., 19 (1914), Wo. 1, pp. 1-6; ahs. 
m Jour. Cliem, Soo. ILoncIon’}, 106 (1914), No. 617, II, p. 216). —In view of the 
fact that mono-, di-, and tri-basic calcium phosphates are soJul^le in both water 
and ammonium citrate solution to some extent, the method in use for sei)arat- 
ing these salts, which depends on the iiisoluhility of di-basic and tri-basic 
calcium phosphate's in water, yields only approximate results. The sohibility 
of the salts in ammonium citrate solution reaches an equilibrium in about one 
hour at 30® C., but this is not strictly the case with fertilizers where tlie phos- 
I>hates may be enveloped by other substances. A better separation may be 
obtained by treating the phosphates for one hour with a cold saturated am¬ 
monium citrate solution. The solubility of the mono- and tri-basic ihosphates 
varies with the concentration of the citrate solution and reaches a maximum 
with a concentration of from 10 to 15 per cent 

Separation of calcium from magnesium, F. TTalla (Chon. Zip., S8 (1914)^ 
No. 10, p. 100; ahs. in Jour. Clicm. Boc. ILonJon'l, 106 (1914), No. 617. II, p. 
219). —The following method is recommended for the separation of very small 
quantities of calcium in the imesence of large amounts of inagnesiura: 

“ The neutral solution containing the chlorids of the two metals is heated to 
boiling, and solid ammonium oxalate is added until the magnesium oxalate, 
at first precipitated, redissolves; the calcium oxalate remains insoluble. After 
a few hours, the calcium oxalate is collected on a filter, washed with hot water, 
then with cold water, ignited, sulpha ted, and weighed as calcium suli)hate. 
The magnesium oxalate may be precipitated from the filtrate by the addition 
of acetic acid,” 



AGEICULTUKAL CHEMISTRY—^AGROTECHISTY. 


413 


Titi'ation of small quantities of carbon dioxid, A. Dorneb (ffoppe-Bei/Ier\^ 
ZtSGlir. Physiol, G%em., 88 {1913), No, 6, pp. 425-Jf29', fig, 1; in Jour, Ohe-m, 
Boe. [London], 106 (1914), 617, II, p. 218), —In tliis mettiod, Iieatiiig of the 

barium hydroxid is dispensed with because it lends in glass vessels to an 
api)reciable change of titer. In the modified process good results are obtained 

N 

by absorbing the carbon dioxid with ^ barium hydroxid in the cold using a 

special form of apparatus which is shown. 

A comparison of methods for the determination of oxygen in waters in 
presence of nitrite, E. Elyove (Puh, Health Berv, U. B., Hyg. Lab. Bui. 96 
(1914), pp. 15-35). —“In comparison with the Winkler method, the Levy 
method ^ is decidedly disadvantageous. Regarding the Winkler method as modi¬ 
fied by Hale and Melia (E. S. R., 31, p. 411), it is pointed out that their warn¬ 
ing ‘ that solutions acidified ready for titration should not stand in contact with 
air for several hours before titrating ’ may be misleading, since low results were 
obtained even when the solutions were kept in closed bottles which had been 
completely filled with these solutions. Furthermore, even a period of only one 
hour was sufficient to cause low results. In the presence of considerable nitrite 
the results may also be too high if there is not a sufficiently long i)eriod inter¬ 
vening between the addition of the potassium acetate and the titration of the 
iodiii. 

“In order to obtain accurate results by the acetate modification of the 
Winkler method, the titration should therefore be carried out immediately 
after a certain interval has elapsed since the mixing with the r>otassium acetate. 
Under the present conditions (5 parts per million of nitrite and temperature 
about 20®0.), an interval of 15 minutes was found to be the i>roper time to allow 
for the potassium acetate to remain in contact with the iodin before the latter 
is titrated. 

“Hale and Melia’s apparent explanation of the counteracting effect of the 
acetate on the nitrite interference on the assumption that its function is ‘ to 
neutralize the hydrochloric acid and render the solution acid with acetic acid ’ 
does not seem to be a sufficiently complete explanation, since an acetic acid 
medium was found not to prevent these interferences. The power of potassium 
acetate to counteract the nitrite interference is probably due to its further de¬ 
pression of the dissociation of the acid; an excess of the acetate is therefore 
essential. 

“The permanganate modification of the Winkler method, since it is applica¬ 
ble in the presence of nitrite and organic matter, is preferable to the acetate 
modification which counteracts only the interference from nitrite. In carrying 
out the permanganate modification in bottles of about 270 cc. capacity, each 
bottle should contain not less than 0.45 gm. jiotassium iodid and the amount of 
excess of potassium oxalate should not be more than 1 cc. of the 1 per cent 
solution.” 

A study of the methods for extractions by means of immiscible solvents 
from the point of view of the distribution coefficients, I, J. W. Harden 
{Jour, Indus, and Engin. Ghem,, 6 {1914), No. 4f PP* 315-620), —“A practical 
application of the distribution ratio has been made in a study of a few of the 
extraction methods given in the bulletins of the U. S. Bureau of Chemistry 
with the view of pointing out the fact that definite directions are needed in 
our extraction methods which give a definite amount of the material in ques¬ 
tion, A modification of the method of analysis for acetaiiilid in hydrogen 
peroxid has been suggested. The method for acetanilid, vanillin, and coumarin 


Arch. Hyg., 32 (1897), p. 305. 
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in vanilla extracts lias been illsciissed from the point of view of tlie distiilmt.lon 
ratio, Tlie metliods now in use for salicylic acid, boir/.oic a(dcb ami jfbiiaplitliol 
liiive been studied and found satisfactory from tills point of A lueiliod 

has been suggested for tlie analysis of saecliariu liy extracting with amyl 
acetate and a modiiica.lion of tlie present metbod with siilphnru' ether profiosed 
wliicli gives definite results. It lias been shown in the analysis of (*aff(‘hi (in 
the particular ease referred to) that the ainonnt of chloroform nstal for ilie 
extraction was excessive. The fact lias lieen einpha,sized tliat a, larger luiinber 
of extractions, using -a smaller volume of solvent for each washing, Is better 
than a fewer number of extractions using a larger amount. A much more 
extended study of the methods of extraction is being carried on in this labora¬ 
tory at the present time.” 

A reaction of succinic and malic acids, W. fR. nic Coninck {Bui. Boe. Cliirn. 
Frmiee, 4 . ser.^ 15 {1914)^ Ao. 2, pp. 9Sj 94j in Jorcr. Ohcni. Bog. [Lomlofi], 

106 {1914), 1^0. 617, II, p. 224 )‘—When a concentrated aqueous solution of 
succinic acid is added to a suspension of several grains of calcium salicylate 
in a little cold water and. the mixture gently warmed, a pale pink cQlorat j .Q tt Ja«^ 

quickly obtained which persists for several days even when the.inixture is 

exposed to direct sunlight Under similar circumstances malic acid develops 
a delicate pink coloration which gradxially disappears when the mixture is 
gently boiled. It is completely removed after several hours and the liquid 
then becomes yellowish brown in color. 

Methods for the detection and investigation of tryptopi'oteases, F. M. Mak- 
R.VS {CentU. Balct [etc.], 1. AM., Grig., 74 {1914), No. 5-6, pp. 505-515).—Tho 
methods studied were the fibrin method, Mett’s method, Fermi’s gelatin plate 
method, the serum plate method according to Jochmann and Miiller, the Gross 
and Fiild casein method, and the biuret, tryptoiihan, and tyrosin reactions. 
Fermi’s method gave more satisfactory results than those of either Jochmann 
and Muller or Gross and Fold. 

The distillation of volatile fatty acids and the value of the Beichert- 
Meissl number, J. Prescher {Ohem. Zip., SH {1914), Nofi. 112-113, pp. 1081- 
1083; 114-115, pp. 1091-1093).—A digest of the literature. 

Catalase and reductase determination in cow’s milk in practice and the 
relation between catalase and reductase on the one hand and the specific 
gravity, fat, and acidity on the other, A. Stkttkr {Milcliua. Zvnfhh, 4 ^ {1914), 

No. 14 , pp. 369-381, fiffs. 2 ).—Ulhe morning and evening milk from two dalrh's 
was examined fairly regularly during the year 11)13 for specific gravity, fat con¬ 
tent, reductase, and acidity. The cows wore fed chiefly hay and various coiict,ti¬ 
trates, with beet tops and leaves during the fall months. 

No relation was found to exist between the catalase and reiliictasc figures and 
the specific gravity or fat content of milk. On the other hand, a higli aeddity 
degree almost always pointed to a high reductase content. No coiTcdatlon was 
found between acidity and the catalase figures, as milk with a, high acid value 
often showed a normal catalase figure. .It often occurred that the catalase and 
reductase figures of the morning and evening milks were alike hut, generally 
speaking, the figures for each were highest in the evening milk. The catalase 
figure varied considerably from day to day and the reductase test also showed 
very marked variations. In most instances a milk which decolorized (reductase 
test) in one-quarter hour also had a high acid value. Although a high catalase 
and reiluctase figure lead to a suspicion of pathological milk, still one must bo 
cautious when pronouncing'a condition pathological on the basis of these tests. 

Description of the cryoscope, and several freezing-point determinations 
of a single sample of fresh milk with varying degrees of supercooling,' M. C. 
Dekhuizen iOhem. WeeJeU., 11 (1914), No. 4 , pp. 'm-lSl, fig. 1; ahs. in Jour. 
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Glmm. Boo. Cl'Onofow,], loe (WU), No. 617, IT, p. 169). is a Biodified form 
of Beekmaim api)aratiis. “Tlic cooling batii is large, and consists of Byo cob- 
centric glass cylinders, tlie inner one 3,7 by 27 cnn, and tlie outer 23 by 30.5 cm. 
Tile copper cover is replaced by a tliick 3 ,date of ebonite. The freezing tube is 
roiiiMl at tlie closed end, and is snrroniided by a two-walled Dewar vacuum tube. 
Tb(? part projecting above tbe ebonite cover is protected by a wooden air cliaiii- 
ber to prevent cliange of temperature.” Cooling is promoted by immersing in 
a wide test tube containing mercury cooled to a suitable temperature. 

Tbe results of a series of experiments on a sample of milk are given. 

The mfluence of ammoniuin sulphate upon the specific rotation of lactose, 
R. Rosemann (HopiJe-Seyler'fi Ztsclir. Physiol. Oliem., 89 {19H), No. 1-2, pp. 
ISS-lJfO). —The results show that the specific rotation of lactose is reduced when 
ammonium sulphate is present and that the reduction increases with a corre¬ 
sponding increase of ammonium sniiihate to the solution. In a solution satu¬ 
rated with ammonium sulphate the rotation is reduced from 52.53 to 50.47®, 
and in the Salkowski method (B. S. R., 27, p. 500), which employs a solution 
with 40 per cent ammonium sulphate, from 52,53 to 51.55®. With a solution 
containing from 4 to 0 per cent of lactose the results -will consequently appear 
from 0.07 to 0.11 per cent too low, which corresponds to the figures found by 
Jahnson-Blohm, i. e., 0.08 to 0.14. As Kretschmer found values which were 
generally higher with the Balkowski method it seems advisable to make no 
corrections at all. 

On the estimation of fat in feces, F. 0. Gephaet and P. A. Csonka {Jour. 
Biol. Gheni., 19 {191 Jf), No. 4 , pp. 521-681, fly. P ).—^The proposed method is said 
to be time saving and to yield good results with feces for fat or cholesterol 
ester determi nations. 

“Weigh out finely powdered or well mixed moist sample. Saponify with 
KOH in alcohol (4 gm. of stick KOH and 20 cc. of 95 per cent alcohol). Dilute 
with 50 cc. of water and acidify with HOI (20 cc. of 20 per cent in 5 cc. 
portions). Shake out with ether and wash ether extract. Distil off ether and 

N 

dry fatty acids. Take up with iietroleiim ether, filter, and titrate with 
alcoholic KOH. Calculation: 


CC.~X0.0296 


Weight of substance taken 


X100=per cent tristearin. 


“ By the Tfieliermann-Szckely Tuethod one determines a small amount of 
cholesterol with the fatty acids. The Kumagawa-Suto method Is laborious 
and difiieult of manipulation, and does not yield good ri^sults wdth pure fats 
or cholesterol esters.” 

A volumetric method for the estimation of total sulphur in urine, G. W. 
Raimbs and H. Dunm {Jour. Biot Chain., 18 {1914), No. 2. pp. 297-SOS) .—[Vhls 
volumetric method has for its basis the estimation of the precipitate of henssidin 
sulphate rather than of sulphuric acid. Benssidln in an acid medium reiliices 
potassium permanganate quantitatively with the instant production of a canary- 
yellow product wdUch on further oxidation is converted into a colorless sub¬ 
stance. With the ^ method very small amounts of sulphate may be' accurately 
determined in a short time. 
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Lake County soils, Hopkins, J. 0. Mosier, E. Van Ai^stine, and P. W. 
Gaeeett {Illinois Bta. Boil Ept. 9 (1915), pp. 52, pt 1, .fij/s. ,9).—-This is the 
ninth of the series of the Illinois county soil reports and deals briefly with the 
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piiyslograpliy, topo^rapliy, and formation of idle soils and more fully witli soli 
material and soil types, chemical composition of the soil, and field tests of the 
fertiliser reqniremeiits of some of the i>revailing tyims. 

Lake County lies In northeast Illinois in the late Wisconsin glaciation. The 
soils of the county are divided into four classes, as follows: (1) Upland prairie 
soils, usually rich in organic matter, (2) upland iiinlKU* soils, including nearly 
all upland areas that were formerly coveml witli forests, (Z) terra(;e soils, 
which include bench lands or second bottom lands Uint were formed at ilie. time 
of the melting of the glacier, and (4) swamp and bottom land soils, wlil<*h 
incliule the overflow lands or flood plains along the streams, the swaini)s around 
some of the lakes, the poorly-drained lowlands, and the area of sand beaches 
deposited by Lake Chicago. 

The yellow-gray silt loam of the upland timber soils covers about 40 per 
cent of the county, the brown silt loam of the upland prairie soils about 28 
per cent, and the swamp and bottom land soils about 15 per cent. It is empha¬ 
sized tliat the supplies of some of the necessary elements of fertility in the 
X>lowed soil of the most prevalent tyx)es in the county are extremely limited 
when measured by the needs of large crop yields. The variation among the 
different types of soils in the county with reference to their plant food content 
is also very marked. Thus, the yellow silt loam contains in 2,000,000 lbs. of 
surface soil sufflcient total nitrogen for 12 ‘ maximum * crops of com, sufficient 
phosphorus for 31 crops, and potassium for 800 such crops; while the deep 
X>eat contains in 1,000,000 lbs. of surface soil, nitrogen for 21T, phosphorus for 
67, and iwtassium for only 53 corn croi)s of 100 bu. each.” It is stated that 
moi^e than 90 per cent of the soils of the county contain no limestone in the 
surface or subsurface to a depth of 20 in. 

Improving Iowa’s peat and alkali soils, W. H, Stevenson and P. E. Brown 
(Iowa Bta. Bill 157 (1915), pp. Jf3-70, figs. i5).-~This bulletin describes the 
peat and alkali soils of Iowa and reports field and laboratory studies to deter¬ 
mine methods of reclamation and cropping which will render them profitably 
productive. 

There are two classes of peat deposits in Iowa, namely, the shallow peat, 
varying from a few inches to 3 or 4 ft in depth, and underlain with a clayey or 
mock subsoil; and the deep peat, ranging from 5 to 15 ft. in depth. The shallow 
|)eats tested contained an abundance of lime, nitrogen, and organic matter, but 
the potassium and pliosphonis contents were low. “ T?he muck or clay under¬ 
lying the shallow peats are, however, rich in i)otassium and contain some phos¬ 
phorus, so that the lack of these two elements in the peat does not restrict crt>p 
production to any large extent.” 

Field tests of the shallow peats showed that limestone, gypsum, phosi>horus, 
and i)otassiiiin applied alone or in combination in amounts in which such mate^- 
rials are usually applied to soils produced no profitable increase in crops. 
These results are taken to indicate that the shallow Iowa peats do not need the 
addition of commercial fertilizing materials to make them productive. Methods 
of treatment recommended are (1) adequate drainage, (2) proper iflowing and 
cultivation, and (3) the choice of crops best suited to such soils. Fall plowing 
and deep plowing are considered to be advisable for peat soils and timothy and 
alsike clover are thought to be the best crops to grow on reclaimed peat soil. 

The salt deposits on the surface of the alkali soils of Iowa consist mainly of 
calcium carbonate and sodium in the form of sulphate and bicarbonate and 
occasionally nitrate. Tile drainage is considered to be the quickest method of 
preventing the appearance of alkali in these soils and a liberal application of 
mianure is The most effective means of removing the salts, causing the alkali 
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deposit. Tlie plowing imdet of straw and green crops is also said to be of mncli 
value. 

Tlie radio-active content of certain Minnesota soils, J. C, Sanderson (An?or. 
Jcnir. Bek, Jf. ser,, S9 (1915), No, 2S2, pp. 391-S97, fig, 1 ).—Reference is made to 
previous work by tbe author (E. S. R., 25, p. 718) and others bearing on the 
subject, and experiments to determine the interdependence, if any, existing 
!)etween the radio-active content and fertility of 13 Minnesota soils are reported. 
The apparatus and method of procedure used in determining the radium content 
of a soil are also described. 

Without exception, the very fertile soils were found to be richer in radium 
and thorium emanations than soils of inferior fertility, which it is stated is In 
accord with the results of experiments on artificial enrichment of soils. The 
conclusion seems Justifiable that the hygroscopic properties of a soil are a valu¬ 
able index of its fertility . . . because the presence of moisture increases the 
radio-active emanating power of the soil and . . . the ability to retain moisture 
implies fineness of texture, w’hich also means great emanating power, so that at 
least part of the effect is due to a greater proportion of ‘free’ radium and 
thorium emanations.” 

A report on the Piedmont soils, particularly with reference to their nature, 
plant food requirements, and adaptability to different crops, G. B. Williams 
ET AL. (Bui. N. 0. Dept Agr,^ S6 (1915), No. 2, pp. 122, figs, i//),—This report 
deals briefly with the origin, topography, and drainage of the soils of the Pied¬ 
mont section of North Carolina and more fully with the soil material, soil 
types, chemical composition of the soils, and field tests of the fertiliser require¬ 
ments of certain of the prevailing types. 

This section, including about 38 per cent of the State or 11,814,700 acres of 
land, embraces a wide belt running in a northeast ami southwest direction 
across the central part of the State. The topography is dominantly rolling 
and uneven. The soils are all of residual origin and with the exception of a 
few local areas have good natural surface drainage. It is stated that the soils 
of the region are adapted to a wide range of crops, including field, truck, and 
fruit crops. 

“While there is considerable variation, all the Piedmont soils have been 
found to be fairly high in potash, low in phosphoric acid, and to contain a 
fair amount of lime. The amount of nitrogen is usually very small. , . , In 
most of the Piedmont soils there is sufficient potash in the surface soil to l)ro- 
duce maximum crops for a hundred years or more, while twenty to twenty-five 
such crops would entirely exhaust the phosphoric acid. ... As a general 
thing crops like corn, cotton, and wheat are not generally benefited by aiipli- 
eations of potash, but phosphoric acid first and nitrogen second, except w^ith 
the Iredell loam where it is first, are the controlling constituents in increasing 
yields. In the use of fertilisers for the production of profitable crops or for 
the improvement of the soil, liberal applications of phosphates must be made, 
and nitrogen must also be supplied either in fertilizers or from soil-imx)roving 
crops. Lime has not materially increased the yields of cereals and seed' cotton, 
but has seemal to prove beneficial in most cases with the legumes grown on 
soils of this section to which lime has not been added in recent ye*ars.” 

Crop rotations are considered necessary in the management of these soils 
to huild up a permanent system of fertility and three, four, five, and six-year 
rotations are, outlined. 

Moisture relation of Texas soils, G. S. Fbaes (Jour, Amer. Boa. Agron.y 7 
(1915), No, 1, pp. Sl-SS). —Three'years’ percolation experiments in galvanized 
Iron' cans with 4 clays and clay loams and 4 sands and sandy loams, each 
being subjected to six different treatments, brought out the fact that the clays 
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and clay* loams sliow little apiireciable savini^ of moisture cine to cultivation or 
tlie application of inaiuire under Texas conditions, tliere boin.!^ very little more 
percolation from cultivated and manured pots tluui from bare uucailtlvai.ed pots. 
On the other hand, the sands and sandy loam soils sbowed a. ch^cided jrain In 
moisture with cultivation and inanurinjt» the increased percolation indieathig 
decreased evaporation resulting from both treatments. 

lavas of Hawaii and tlieir I'elations, W. Cross (O'. S. flcot Purvey, Prof\ 
Papers No. 8S (1915), pp. ,97, pis. 4). —^^rhis repoi-’fc des(*ribes and dismisses the 
petrography of Hawaii. It contains information of importance in the study of 
lava soils, especially those of Hawaii. 

Soil investigations in the Liineburg Heath region, A. Albert (Ztschr. Forst 
n. JagMi., U (1912), Nos. 1, pp. 2-^10, p)ls. S; S, pp. ISG-WS, //Msa 2; 0, pp. 35S-364; 
11, pp. 655-671, fig- 7; 45 (1918), No. //, pp. 221-^237, pi 1; 46 (1914). iVo. 12, pp. 
82-^90 ).—A series of investigations of the physical, chemical, and biological 
properties of the sandy soils of the heath districts of northwest Germany, with 
reference to the forestation of waste portions, is reported. 

These soils are of two classes, namely, the gray or bleached sands and 
the brown sands. The bleached sands consist of a leached-oiit surface soil 
and a hard impervious subsoil resembling ortstein, which is formed by 'the 
leachings from the surface soil. This impervious layer varies in color from rust 
red to brownish black, varies in depth from about 12 to 14 in. in diluvial 
sands and from about 20 to 39 in. in alluvial sands, and frequently runs into 
an extensive layer of bowlders. The brown sands occupy the higher elevations 
and have a higher content of fine matter than the gray sands. The topsoil 
does not have a leached-out appearance, the hardpan subsoil is usually absent, 
and no sharp transitions occur between layers. Tbe sand grains are covered 
with a brown layer consisting of iron and humus compounds. 

Shallow cultivation, crop rotations consisting of legumes followed by rye or 
potatoes, and artificial fertilization are suggested as being the proper treatments 
for both of these soils before tree planting. 

The vertical soil zones in mountainous Russia, W. P. Smirnoep (Fntemaf. 
Mitt. Boclenlo., 4 (1914). No. 4-5, pp. 405-417, fig. i).—This article discusses the 
theory of the zonal distribution of soil typos in Russia pro])osed by Dokoucluiyev 
(H. S. R., 12, pp. 704, 807), and reports tbe general results of a soil survey 
made in Turkestan and Altai in which particular attention was paid to the 
vertical distrilnitlon of tbe types. It was found that tbe theory iiroposcal by 
Dokoiicliayev is, with slight modifications, applicable to l:be selieine of vertical 
distribution in tbe Alia! region. Tbe opinion is expressed that tbe common 
laws governing the life of a soil tyqie will hold good several tliovisand feet above 
sea level and that when clearly defined for a certain region will afford a sjife 
basis for further study of soil types. 

Chemical composition of the alluvial soils of the Ealcat basin, Eritrea, 
A. Maugini (Agr. Colon. [Italy}, 9 (1915), No, 1, pp. 1-24, pl 1).—KStudies of 
the origin and physical and chemical properties of the soils of this region are 
reported, and the possibilities of their agricultural utilization, especially by the 
aid of irrigation, are discussed. 

The soils are of alluvial origin, are of considerable depth, very uniform in 
texture, and contain a high percentage of fine particles. Their physical struc¬ 
ture is in most cases favorable to cultivation and their permeability varies 
according as the sandy or clay particles predominate. In the more compact 
soils capillary action is very intense during dry seasons. Most of the soils are 
deficient in calcium carbonate hut contain considerable organic matter and 
phosphoric acid and potash, chiefly in insoluble condition. They are also more 
or* less highly impregnated with soluble alkali salts, of which sodium and 
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mugnesiiini elilorids predominate. The deficiency in ealciiini carbonate and tbe 
presence of quantities of soluble salts are thought to retard bacterial activities 
ill tlie soil, especially with reference to the transformation of organic matter. 

As regards alkalinity the soils are divided into two classes, viz., those made 
alkaline by sea water and those characteristic of alkaline soils in arid regions. 
The sodium chlorid content of the soils was found to vary within wide limits, 
according to the elevation, stratification, and physical structure of the soil. 
Near the sea the salt content increased with the depth, while the reverse was 
true with other soils subjected to annual inundation. 

The relations between irrigation and alkali accumulation are also discussed 
and conditions in the basin are compared with similar conditions in this and 
other countries. It is stated that the irrigation of these alkali soils with the 
more or less salty Falcat water presents a problem which can only be solved 
by proper drainage and cultural treatment. 

Investigations on usar land in the United Provinces, J. W. Leather {Alla- 
Iiabad, India: ircyvt,, 1914, pin 88, pis, 68, fig, 1), —This report, in three parts, 
contains the results of investigations into the characteristics of certain classes 
of alkali land in the United Provinces in India. 

The first part deals with unproductive irrigated soils in the neighborhood of 
Bhadan. These soils were found to contain a certain amount of sodium car¬ 
bonate and bicarbonate but no other alkali salts, and are water-logged to a 
depth of about 7 to 9 ft.- The results of the investigation seem to indicate that 
the alkali in the soil is a product of the soil itself and is not deposited by the 
canal water. It is thoiiglit possible to reclaim,some of these lands by lowering 
the ground-water level and maintaining about 2 ft. of water on the surface for 
a period of six months or a year. 

The second part reports experiments on the reclamation of alkali soils. The 
application of gypsum was the only really effective method of reclamation tested, 
and the cost of this was prohibitive. Deep and thorough cultivation with heavy 
manuring was unsuccessful and scraping off the salts was found to be prac¬ 
tically useless. 

The third part reports comparative investigations of alkali soils under canal 
and well irrigation. The conclusions drawn are that in respect of frequency, 
infertility, nature and amount of salts, or physical condition, there is substan¬ 
tially no difference between the soil of the usar [alkali] patch which has been 
uuder canal irrigation for many years and that which has never been subject 
to this influence at all.” 

Descriptions of the methods of investigation employed, tablCvS of analytical 
data, and maps and charts are appended. 

Description of the soil types within the boundaries of the “ Banjoenias ” 
residency, Java, P. W. Hoittman {Miuled, Proefstat. JainhSuikcr-M 9 
(1914), No. 2, pp, pis. 7; Areli. micerifidus. mderland. Inmu, 22' (tOU), 

No. 50, pp. 1791--1806, pts. 7). —This rejjort briefly describes the geography and 
geology of the residency, and discusses the soils mainly with reference to origin 
and physical and chemical properties. These are divided into seven groups and 
consist of volcanic and alluvial material, silts, and clays having textures vary¬ 
ing from heavy to light, and lateric formations. 

Tables of analyses and soil maps accompany the report. 

Secent soil investigation in the Cape Province, 0. F. Jubitz (Agr, Jour. 
Union So. Africa, 5 (1913), No. 6, pp. 856^7^; 6 (1913), Nos. 1, pp. 38--49; 2, 
pp. 3S7-345; 3, pp. 455-W; 5, pp. 785--791; 6, pp. 934-939; 7'(1914), No. 1 , pp. 
62-67). —^This article reports the results of additional investigations of the soils 
of Cape Colony (B, S. K., 20, p. 1014). Analyses of about 272 soil samples col- 
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lectecl from oG districts are reported and discussed, mainly witb. reference to 
pliysical and cliemical eomiiosition. 

Tile improvement of lands and intensive exploitation of tiie soil, E. 
Gatzeflis {Bnl. Union Agr, Egypte, 11 {PJlii), No. 101, pp. 2Jf4~249; 12 {1914), 
Nos. 102, pp. 11-17; 105, pp. 117-122 ),—^Tliis article discusses tbe economic 
aspect of the physical, mechanical, and chemical improvement of the soils in 
the northern part of the Egjiitian Delta. 

A sttidy of some physical properties of soils, B. Trnka {Intcrmt. MUt. 
Bo(Unl%, 4 {1914). No. 4-5, pp. 363-S87, figs. The results of studies of 
methods of determining volume weight and porosity of soils are reported. 

It is pointed out that methods of determining volume weight in which the 
original soil structure has been disturbed are usually inaccurate, and it is con¬ 
cluded tha t the method worked out by the author and A. Slavik of determining 
volume weight by the water displacement of a clod in original condition which 
lias been given a, waterproof coating by dipping in melted paraffin is more nearly 
exact and more practicable. On the ground that the determination of porosity 
depends on the correct determination of volume weight and specific weight, it is 
further concluded that the method of using a paraffin coated clod in natural 
condition should also be applicable for determining porosity. 

An apparatus for accurately measuring water displacement is described. 

The adsorptive power of soils, P. Bohland {Internat. Mitt. Bodenh., 4 
{1914), No, 4-5, pp. S98-404 )>—Substantially the same views are expressed in 
this as in previous articles along the same line (E. S. B., 31, p. 514; 32, p. SIS). 

On osmosis in soils, C. J. Dynde and J. Y, DurpRf: {Jotir, Amer, Boo. Apron., 
7 {1915), No. 1, pp. 15-19, fig. 1; Proe. and Trans. Boy. Boo. Gmiada, 3. ser,, 8 
(1914), Beet. Ill, pp. 13S-138, fig. 1 ).—^This article reviews previous work on 
osmosis in soils (B. S. B., 29, p. 124), and reports further experiments in 
which a column of very fine soil was used as a semipermeable membrane and 
a concentrated soil solution as the active solution. 

With a column of soil approximately 2.5 in. deep an osmotic pressure equal 
to the pressure exerted by a column of water 11.5 ft. high was observed. The 
results Indicate that the pressures observed are not due to the swelling of the 
soil column . . . [but] are due to osmosis as follows: (1) The semipermeable 
membranes used in investigations on osmotic pressure are colloids, (2) there 
is strong evidence that the action of semipermeable membranes is one of 
unequal absorption. One liquid is absorbed more readily than the other and 
the movement is towmrd the liquid least absorbed.” 

The consistency curves of mineral soils, S. Johansson and A. Attkruero 
(Tntcrnat. Mitt, Bodenh., 4 {1914), No. 4-5, pp. 41S-4*2t, figs. 13).—In contiuua- 
tion of work along the same general lines (B. S. R., 28, pi>. 320, 020), studies 
are reported of different mineral soils with reference to their cons!si.oneies 
with variable water content. Twenty-five so-calleti consistency curves showing 
the water content and the corresponding consistency are given and discussed. 

At approximately the middle of each curve is found a shar]> knee and from 
this the curve extends in both directions in the form of a hyperbola. Tiie posi¬ 
tion of this knee with reference to consistency varies for different soils, being 
highest for the clays and lowest for the loams. To the left of the knee the 
curve rises rapidly as it approaches the ordinate or consistency axis for the 
heavy loams and clays, while for the lighter soils it is more nearly parallel to 
the abscissa or water content axis. To the right of the knee the curve is the 
longest for clays and the shortest for loams. 

These consistency curves indicate at what water content a soil is most 
easily tilled. They show that most loams are tillable at all watc 3 r contents 
from 'Zero to 14 or 20 per cent and that only the heaviest loams are not tillable 



SOILS—^FEKTILIZEKS. 


421 


wlien dry. Tlie less jilastie clays may be classed witli tbe heavier loams and. 
may be tilled with a water content of from 5 to 18 per cent, but require rela¬ 
tively more power than the loams. The highly plastic clays can be tilled only 
with high water content and in that condition are toO' soft to permit good 
work. 

It is further pointed out that the knee of the curve corresponds to the 
shrinking limit of soils on drying. 

Further studies of consistency curves with reference to soil classification 
are to be made. 

Some dynamic processes in soils in the region of the distribution of frozen 
soils, K. Nikiforov (PochDOvQdteniG {Fddologie), No. 2 (1912); ads. m Zlmr. 
Opytn. Agron. (Russ. Jour. Bwpi. Landw.), 14 (191S), No. 5^ pp. 45Q, 4^7 ).— 
This article descilbes certain peculiar phenomena connected with the escape 
of water resulting fi‘om summer thawing. This water accumulates between 
different layers of the soil, and when the winter freezing begins the increased 
pressure upon the localized water-bearing areas forces the water to the surface 
either gradually through outcropping of ice or rapidly with the bursting of the 
upper frozen layer. In either case the properties of the soil are more or less 
profoundly affected. 

Soil analysis, C. T. Gimingham (Jour. Bath and West and Bouth. Counties 
Bog., 5. scr., 8 (1918--14), PP- 14^-147; XJniv. Bristol, Ann. Rpt. Agr. and Hort. 
Besoarch Bta., 1913, pp. 103-107). —^This article discusses the practical value of 
soil analysis to the agriculturist and horticulturist and indicates some of the 
considerations which must be taken into account by the analyst. 

Belation of chemical composition to soil fertility, G. S. Feaps (Jour. Amer. 
Bog, Agron., 7 (1915), No. 1, pp. 33-36). —^It is stated that experiments at the 
Texas Experiment Station indicate that there is a relation between the total 
nitrogen and the active (soluble in fifth-normal nitric acid) phosphoric acid 
and potash of the soil and the soil deficiencies as shown in pot experiments. 

Alkali in soils, J. W. Paterson (Jour. Dept. Agr. Victoria, 11 (1913), No. 5, 
pp. 288-299, figs. 6). —^The common alkali salts occurring in soils are described 
and remedial measures discussed, particularly the use of gypsum for black 
alkali and proper land drainage for white alkali. 

Organic matter in soils (Indian Tea Assoc., Bci. Dept. Quart Jour., No. 2 
(1914), PP* 55-64). —^In this article the changes undergone by organic .matter 
in the soil and the effects produced in the soil by these changes are discussed. 

With x*efereiiee to tea culture it is stated that fine textured soils containing 
over 50 per cent of*silt, fine silt, and clay should contain about 10 per cent 
of organic matter. Coarser textured soils containing over 50 per cent of coarse 
and fine sand rcHpiire not less than 5 per cent of organic matter. 

It is also stated that an abundance of organic matter in a soil is likely to 
prevent attacks of white ants. 

On nitrification: Preliminary observations, E. H. Aleen and A. Bonazzi 
(Ohio Bta. Tech. Bui. 7 (1915), pp. 4^, fij^* —So-called physiological studies 
of the nitrifying bacteria of soils are reported, together with brief reviews of 
the work of others bearing on the subject A bibliography is appended. 

In experiments on the nitrifying power of soils taken from representative 
plats at the station to determine the effect of soil treatments in cropping, it 
was found that the nitrifying power of naturally noncalcareous soils was 
rather feeble as compared with naturally calcareous soils, even after receiving 
moderate applications of ground limestone, hut that very heavy applications of 
ground limestone imparted a high nitrifying power. The results of these ex¬ 
periments are also taken to indicate that the nitrifying power of the soil may 
or may not correlate with its crop-producing power, it being considered pos- 
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si!)Ie tliat tlie conditions limiting tlie growth of liiglier I'dants in one case may 
he dUTereiil: from those in another. Oontinuons cropping, especially without 
fertllixatioii, reilnced the nitrifying i)ower of the soils. “Although the possi¬ 
bility of tile production of toxic material is not eliminated, it seems that in the 
plats studied the deleterious effects of continuous cropping on higher iihints, as 
well as on the ]);u'.:teria, are closely connected with tl|e nitrogen relations.” 

The results of nitrification studies in solutions, using the Omeliaiiski solu¬ 
tions to which wore added portions of greenhouse soils from the station, indi¬ 
cate that the organisms producing nitrification in these soils are HBcrocoGGiis 
nitrifleam and BaGilhis nitHficans, The growth of the nitrite formers was 
much more feeble in solution than was that of the nitrate formers. Aqueous 
extracts of ignited and nonignited soils used w^hen reinforced by the i*egiilar 
mineral nutrients possessed no superiority oxer Omelianski’s nutrient solution 
for the growth of the nitrate producer. 

The results of nitrification studies in porous media led to the conclusion 
that soil, particularly ignited soil, as a medium possesses the property of sup¬ 
porting nitrification better than sand. 

A critical consideration of the present methods of studying nitrification 
led to the conclusion that “ the methods in vogue for studying the process of 
nitrification . . . contain many errors, which must be largely eliminated before 
the problem of soil bacteriological differences can be satisfactorily attacked.” 
Action of oligodynamic elements on the nitrifying bacteria, 0. Montanaki 
Bper. Agr, Ital,, Jft' {IdU), Na. 6 , pp, 441-HS )-—The author briefly 
reviews the work of others bearing on the subject, and reports experiments on 
the effect of the tlioxid, sulifiiate, and carbonate of manganese on nitrification 
in different soils treated with ammonium sulphate. 

Nitrification was apparently stimulated in the soils treated with the dioxid 
and carbonate of mangaiiese, particularly in the case of a sand washed with 
hydrochloric acid and distilled water. Manganous sulphate stimulated nitrifi¬ 
cation much less than the other manganese compoimcls and was often detri¬ 
mental. 

As a result of further exi^eriments, the stimulation of nitrification by the 
dioxid and carbonate of manganese is attributed to the oxygen introduced 
directly by the former and indirectly by the latter rather than to any catalytic 
action of the element manganese. 

Note on nitrification in the peat soil in the vicinity of Laon, Oopirmfi 
(Gonipt, UgikI. AmiL Bd. [iV/risfi, IGO (1915), No. 7, pp, 25S--255 ),—Several platB 
of uucultivated imat soil in natural condition were feriiViKal with 'different 
combinations of potassium chlorld, kainit, sodium nitrate, and slag to determine 
the effect of fertiliisi'Ulon, particularly with nitrates, on,the natural vegetation. 

Each feriiliz.er when used alone had an effect on the vegetation, but nitrates 
, w'ere especially effective in increasing the growth. Favorable results were 
obtained with mixtures containing the three fertilissing elements, but where 
nitrate was excluded the results were unsatisfactory. 

'Observations on the formation, and layer distribution of nitrates in soils 
with different nitrogen fertilizers, Y. I. Tkachenko (Khosialstvo, l^os, 37-4(1 
(1912); aBs, m ZKiir, Opytn, Agron. (Buss. Jour. Ewpt. Landw.), 14 (1913), No. 
6 , p. 585).—In a study of the amount and distribution of nitrates at different 
depths ill the soil from June 27 to September 0, 1911, and from April 8 to May 
10 , 1912, it was found that the minimum amount of nitrate was present in the 
latter part of August and the earlier part of September, but no direct connec¬ 
tion between nitrate and temperature and moisture was observed. 

Fertilizing with nitrate of soda in general increased the nitrate content of the 
soil, but not in all cases. Gyanamid and ammonium sulphate, increased the ac- 
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cumulation of nitrates in tlie soil to a greater extent tlaan sodium nitrate. 
TEere was little leacliing of nitrates during rainy periods and this was not 
noticeable in any ease below 25 to 50 cm. 

Tbe observations in tlie spring of 1912 were made on tlie same plats used in 
tbe earlier experiments which had in the meantime been seeded to winter wheat 
In general, considerably less nitrate was found than during the preceding sum¬ 
mer. The loss of nitrates by leaching was less pronounced on plats fertilized 
with nitrogenous materials and which, therefore, had a heavier growth of wheat. 

The pre-vention of loss from manure heaps In winter and early spring, 
E. X Russell and E. II. Richards (Jour. Bd. Apr, {London], 21 (1914), No. 9, 
pp. S00~~807, fig. 1; ads. in Jour. ^og. Gliem, Indus., 84 (1915), No. 2, p. 93 ).— 
Observations w^ere made on the losses of nitrogen and phosphoric acid in heaps 
of manure stored in the open and under shelter. 

Of two heaps stored in the open, one lost 25 per cent of its nitrogen from 
January to April and the other 33 per cent of its nitrogen from November to 
May. The loss of nitrogen fell most heavily on the easily available portion, 
that is, the aiiunonia and the am ids. There was a loss of about S per cent of 
the phosphoric acid. In the case of the manure stored under cover, the loss of 
nitrogeii was 0.9 in one case and 7.9 :u the other, and there was no loss of 
phosphoric acid. 

The experiments indicated that rain was the most potent source of loss. That 
the loss is not due to leaching was shown by experiments in which the manure 
heap was artitklally watered but not to the extent of causing increased leach¬ 
ing. The artificial watering caused a large loss of nitrogen as compared with 
the imsprinkled manure heap. 

The conclusion is reached that the loss of nitrogen from an exposed manure 
heap is not due to volatilization of ammonia to the extent that it is generally 
supposed to be nor entirely to leaching, but that a considerable proportion of 
the loss is due to the fact that nitrates are formed on the surface of the 
manure; these nitrates are washed down by the rainfall into the interior of the 
heap and are rapidly decomposed with the escape of free nitrogen. Observa¬ 
tions are also reported wliich indicate that considerable loss in nitrogen results 
from any turning over or moving of the manure heap, but the cause of this was 
not established. 

The results in general indicate that losses in manure can be practically pre¬ 
vented by compacting and storing under cover. They show that the jiumping 
of liquid manure on to a manure hea]> does not reduce the loss. 

Purification of sewage by aeration in the presence of activated sludge, E. 
Bartow and F. W. ^loiiLjiAN (Jour. Indus, and Bnijm. Chcm.. 7 (1915), No. X 
pp. 818-320, figs. 8). —^This is an account of experiments carried on in the 
laboratory of the Illinois State Water Survey at the University of Illinois test¬ 
ing a mollification of Fowler's aeration method for the treatment of sewage. 

As a result of the treatment there Avas obtained a sludge containing large 
numbers of microscopic animals, predominant among which was an annelid 
Avorm (AeoJosonm hempriclii), which appear to play an important part in the 
reduction of the sludge. Analyses of the sludge showed 95.54 per cent of water; 
the dry matter contained T).S per cent of nitrogen, 1.44 of phosphorus, and 
4 of fat. In pot tests in comparison with an equivalent amount of nitrogen 
from dried blood the experiments with the sludge showed better growth at the 
end of IS days than those with dried blood and much better than those with 
no added nitrogen. 

Can sewage sludge be made valuable as a fertilizer? (Engin. News, 73 
(1918), No, 12, p. 893). —Brief reference is made to the experiments noted 
6318°--No. 5—15-3 
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above in wliicli a praeticnlly inocloroiis sludge of lilgli fertilizing value was ob¬ 
tained by forcing air through sewage tanks. 

Analyses of giiaiio, A. Hutin {Ann. Ohim>. AnalffL, 19 (.A9./4), Wo. 9-l^j pp. 

SSS; ads. in Chem. AM.^ 0 {1915), Wo. 5, p. 684). —^Analyses of six samples 
of guanos recently collected on the Ohineha Islands are reported. In these the 
nitrogen varied from 2.98 to 9.3 per cent, the phosphoric acid from 7.73 to 9.02, 
and the potash from 2.47 to 4.08. 

Prohibition of collection of guano in the Ballestas Islands, Peru {Biqueza 
Agr. [Lima, Fcml, 4 {1014), Wo. ^7, pp. 161-16$; ahs. in Intermt. Inst. Agr. 
[Rome], Mo. Bui. Agr. Intel, and Plant Diseases, 5 {1914), Wo. 12, pp. 1565, 
1566). —In view of the increasing consumption of fertilizers in Peruvian agxd- 
culture and the insufficiency of the suiiply of guano available for this purpose, 
the Peruvian Government issued a decree February 5, 1914, prohibiting the 
exploitation of the guano deposits of the Ballestas Islands for three years, after 
which period they are to be worked entirely for domestic consumption. 

The preparation of fertilizer from kelp, X W. Txjreentine {Amer. Wert., 
42 {1915), Wo. 5, pp. 37-4 ^).—^This article deals briefly with the distribution, 
amounts, composition, and fertilizer value of the Pacific coast kelps, and dis¬ 
cusses the feasibility from an industrial standpoint of making a fertilizer by 
drying and grinding the kelp. 

The results of the study of composition of the different kinds of kelp common 
on the Pacific coast indicates that the potassium content of Nereocystis is 
greater than that of Macrocystis, and that while the potassium content of the 
northern kelp is higher than that of the southern there is no marked difference 
in the iodin content of the two. Proximity to the mouth of a fresh water stream 
had no appreciable effect upon the potash and nitrogen content of the kelp, 
and there was no essential difference between the potash and nitrogen content 
of fronds and stipes. The average of the analyses of wet kelp showed water 
85 per cent, nitrogen 0.3, potash 2.5, and phosphoric acid 0.2. 

In the author's opinion kelp can, in the beginning at least, be most advan¬ 
tageously prepared for use as a fertilizer by drying and grinding. Methods of 
preparing such a fertilizer are described and data for the cost of the processes 
are given. 

The utilization of air nitrogen for fertilizing purposes, A. Kemsy (Ztschr. 
Ver. Dcut. Zuckerindus., Wo. 706 {1914), II, pp. 011-926, figs. 4)- —The develop¬ 
ment of the manufacture of nitrogen compounds from the air is briefly re¬ 
viewed, and the principles upon which the leading processes for this purpose 
are based are discussed. A list of factories in operation in 1013 with their 
estimated output is given. 

The cyanamid imocess, W. S. Washburn {Arner. Fert., 42 {1915), Wo. 7, pp. 
21-29). —The recent develoimient and present status of this process arti dis¬ 
cussed. 

The Kaliisz kainit, W. Koeski {Ztschr. Landw. Versmhsw. Osterr,, 17 {1914), 
Wo. 12, pp. 892-901; ahs. in Internat. Inst. Agr. [Rome}, Mo. Bui. Agr. Intel, mid 
Plant Diseases, 6 {1915), Wo. 3, pp. 390, 391). —^Numerous analyses showing 
potash, lime, magnesia, chlorin, and sulphuric acid in the kainit from the 
Kalusz deposits in Galicia are reported. The potash averaged about 10 per 
cent, the sulphuric acid 17.5, and the chlorin about 29. Many of the samples 
contained small amounts of manganese. 

Does fertilizing with kainit conserve water? Gerlaoie and Schikokba 
{Mitt. Kaiser Wilhelms Inst. Landw. Bromherg, 6 {1915), Wo. 5, pp. S68-S81, 
$89-39$). —Several seiles of experiments are reixorted which show that appli¬ 
cations of as much as 1,009 lbs. per acre of kainit, which is more tlian is ordi¬ 
narily applied in practice, exerted no observable effect on evaporation of water 
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from tlie soil and plant, and that absorption of water vapor, by soil was but 
slightly increased (about 98 lbs. per acre). The evaporation of water from 
tlie soil and plant was not influenced by kainit fertilizing, either absolutely or 
relatively, so long as there was no increase in yield of crop. When there was 
an increase in yield, however, there was a reduction in the relative utilization 
of water. This, however, is an effect not confined exclusively to potash salts, 
but is shown by fertilizing materials in general when an increase of yield 
results from their use. 

The composition of muds from Columbus Marsh, Nevada, W. B. Hicks 
(U. K Geol Survey, Prof. Paper 'No. 95-A {19IB), pp. 11, fig. 1). —An investi¬ 
gation of these muds as a possible source of potash is reported. 

Analyses of water from wells sunk to varying depths in the muds, as well 
as of surface muds, indicate the presence of small amounts of potash associated 
with large amounts of sodium chlorid and other salts, principally sulphates, 
carbonates, and borates. The high percentages of soluble salts in the muds 
usually corresponded to low percentages of potash in the salts, “ It is believed 
that a large part of the potassium in the muds has been absorbed from sur¬ 
rounding or percolating solutions and is held in a loosely combined form, 
probably by colloids. Such a conclusion offers an explanation of the apparent 
disappearance of the potassium from the brines and saline deposits of the 
desert-basin regions.” 

The manufacture of fluosilicates and their use, A. Hutin {Bev. Ghhn. 
InS’US., 25 (1914) i No. 295, pp. 188, 189; abs. in Jour. Soc. Cliem. Indus., 34 
(1915), No. 2, p. 9'3). —^Attention is called to the fact that most mineral phos¬ 
phates contain fluorin, which in the manufacture of superphosphate is con¬ 
verted into hydrofluosilicic acid and allowed to go to waste. A simple and 
cheap method of preventing this waste is described. The method consists 
essentially of drawing the gases from the superphosphate chamber through a 
lead-lined tower in which they meet a spray of brine, resulting in the forma¬ 
tion of sodium silicofluorid, which can be separated by filtration. 

Contributions of the chemist to the fertilizer industry, H. W. Wallace 
(Jour. Indus, and Bngm. Ghem., 7 (1915), No. 4^ P- ^81). —This is a brief state¬ 
ment of the rOle which the chemist has played in building up the fertilizer 
industry. 
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Nutritional physiology of higher plants, V. Grafe {Brndhrungsphysioto- 
gisehes PraMilmim der hoheren Pfiamsen. Berlin: Paul Par eg, 1914* PP* NA-494* 
figs. 186). —^This book is Intended as an aid to laboratory work, and its field 
lies somewhat between that of the usual laboratory courses In plant physiology, 
on the one hand, and that of a methodology for biochemical investigations, on 
the other, dealing more particularly with the chemical and physical phases 
of the nutritional physiology of plants. It is intended primarily for the use of 
scientific investigators, and secondarily for scientific agidculturists and stu¬ 
dents. It covers a wide range of technique related to the factors, processes, 
and products concerned in higher plant life. 

Nutritive exchanges in plants. The r61e of protoplasm, P. MAzf! (Gompt. 
Mend. Acad. Bci. 159 (1914)* No. 24* pp. 809S11). —In order to test the 

rOle of protoplasm in the nutritive exchange of plants with their external 
medium, the action of heat on maize and of chloroform on beets was employed. 
The effects as tabulated are held to show that it is the protoplasm which 
regulates the nutritive relations of the plant with the external medium, inde¬ 
pendently of osmosis. 
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Tiie plurality of starclies, C. Tanret (Oompt Bend. Acad. Bci. 159 

(1914), ^^ 0 , 13, pp, 530-5S2). —In continuation of previous studies (10. S. IL, 
31, x>. 828) file autlior lias investigated some of tlie iiiiysical qualities of starcli, 
particularly tlie effect of heat. Starches derived from 10 different sources 
wore submerged in a water bath at temperatures varying from 35 to 000. 
and also at boiling temperature. The results indicate that sta.rches from differ¬ 
ent plants vary quite decidedly in their physical attributes. 

Some recent work on plant oxidases, W. B. G. Atkins (SgI. Prog, Twentieth 
Cent., 9 (1914), No. S3, pp. 112-126).—A critical review is given of recent pub¬ 
lications relating to the nature of plant oxidases, their physiological function, 
distribution in relation to pigmentation, and role in plant pathology, and the 
bearing of oxidase investigations on technology. 

Lipase in the germinating coconut^ M. L. Boxas {Philippine Agr. and For¬ 
ester, 3 (1914), No. 2, pp. 33-39). —^Tlie results are given of a study in which 
the author found that lipase was present both as an enzym and a zymogen In 
germinating coconuts. It occurs mainly in the outer part of the haiistoriurn, 
smaller amounts being found in the water of the coconut and in the inner 
surface of the endosperm. 

Correlation between the anatomical coefficients of maize and its size and 
nitrogen content, S. Moskvichev (Zliur. Opytn. Agron. (Buss. Jour. Firpt. 
Lund%o.), 15 (1914), No. Jf, pp. 266-281 ).—Prom a study of five varieties of 
maize, the author concludes that cell size shows a pOvSitive correlation with 
height of this plant, but a negative correlation with nitrogen percentage. 

The effect of detasseling maize, E. Heckel (Compt. Reitd. Acad. BeL IParisI, 
159 (1914) 1 No. 16, pp. 595-591). —In a jirevious publication (E. S. E., 28, p. 
225) the author showed that there was a considerable increase in sugar content 
of the stalks of maize after the removal of the stamlnate and pistillate flowers. 
These experiments have been continued with the same general results. 

It was noted, however, that all plants did not behave in a uniform iiianner. 
In a planting made of giant Serbian maize, while showing in some Instances an 
increase in glucose and saccharose in the stems after detasseling, the average 
sugar content of the detasseled lot was below" that of the check lot grown under 
similar conditions. Selections have been made of the high-yielding Intlivkluals, 
and breeding experiments are in progress to learn whether increased sugar con¬ 
tent can be transmitted to the progeny. 

A biochemical study of nitrogen in certain legumes, A. E. WniTXNo 
{Illinois Sta. Bid. 179 {1915), pp. 469-542, '/Igs* 23; Bui 179, ahs. (1914), PP. 
8, figs. 2).—^After giving a r^suniS of information relating to the biology of 
nitrogen assimiljition through Bacillus radicicola, the author descrl!’)es experi¬ 
ments conducted to determine through which organs the legumes obtain their 
nitrogen from the air, and the relative percentages of nitrogenous compounds 
in the various jiarts of the soy bean and cowi>ea at definite periods of growth. 

As indicated in the first series of experiments, carried on with soy beans 
and cowpeas, the plants were grown under control .conditions. One lot received 
a definite proportion of oxygen, nitrogen, and carbon dioxid, a second oxygen 
and carbon dioxid, while a third received ordinary air. As the result of these 
experiments it vns found that the cowpea and soy bean utilize atmospheric 
nitrogen through their roots and not through their leaves. Under the conditions 
of the experiments no combined nitrogen could have been assimilated. 

In the second series of investigations the total nitrogen determinations showed 
that about 74 per cent of the nitrogen of cowpeas and soy beans at the time 
of harvest is in the tops, while tlie remainder is distributed between the roots 
and the nodules. In'the earlier periods of growth the roots contain the larger 
part of the nitrogen. The percentage of soluble nitrogen varies with the dit-' 
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ferent parts of tlie plant and the period of growth. The nitrogen precipitated 
by phosphotiingstic acid wnis determined for different parts of the plant, and 
other forms -of soluble nitrogen than those precipitated hy phosphotungstic acid 
and socliiiin hydroxid -were found to occur. Fixation was found to take place 
at a yery early period in the growth of the seedling, sometimes within 14 days, 
and in some cases was quite rapid, especially with cowpeas. Plants grown 
under the conditions of these experiments were found to contain no ammonia, 
nitrites, or nitrates, as measured by the most accurate chemical methods. 

The protective action, against magnesium carbonate, of calcium carbonate 
for Azotobacter chroococcuni, G. B. Lipman and P. &. Buegess {Jour. Agr. 8 gL 
[EngUmcl], 6 {1914)^ 4, %yp. 4S4-408 ).—^The authors have studied the effects, 

separately and together, of calcium carbonate and magnesium carbonate on 
nitrogen fixation by A. Ghroococcum. They state that while the first is stimu¬ 
lating and never toxic to this organism in concentrations up to 2 per cent in 
marmite solution cultures, the second is sharply toxic thereto in concentra¬ 
tions above 0.1 to 0.2 per cent in such cultures. While the calcium salt in soil 
cultures is without effect when present in amounts up to 1.4 per cent of dry 
soil weight, when it becomes slightly toxic in Anaheim sandy soil, the magne¬ 
sium is even more toxic in such soil cultures than in solution cultures. The 
toxic effect of magnesium carbonate is ascribed to the mag-nesium ion. 

Calcium carbonate exercises a xmotective influence in solution cultures and 
soil cultures for A. eliroococeum against the toxic properties of magnesium 
carbonate. The optimum ratios found of these two components are 6:1 and 
15:1 in these two media, respectively, when the absolute values of the two 
components employed are 1.25 and 0.2 per cent in solution and 1.5 and 0.1 per 
cent in soil cultures. 

Study of the gas exchange and the variation of sugars and glucosids 
during the course of the formation of anthocyanic pigments in the flowers 
of Cobsea scaiidens, E. Rosfi (Rev. G6n, Boi., 26 (1914), Uo. 5l97, pp. 257-270 ).— 
A brief account of this investigation has been previously noted (E. S. R., 31, 
p. 427). 

Investigations on the penetration of violet and ultraviolet rays in various 
plant organs, P. A. Dangeabb (Bui. 8oc. Bot. France, 61 {1914), IS, pp. 
99-lOS ):—^The author reports investigations on the penetration of violet and 
ultraviolet rays through the tissues of various plant organs. 

It was found that different species of plants behaved quite differently toward 
•the different wave lengths of the lights, some of the wave lengths readily 
penetrating leaves, while others were greatly reduced or entirely prevented 
from passing through. Hairy leaves retarded penetration more than glaucous 
or smooth ones. 

The action of Salton Eea water on vegetable tissues, M. A. Brahwon (Gar- 
mgie Jmt. Washington Piil>. 19S (1914), pp- 71-78, pis. S ).—^This is a fuller 
report than that already noted (E. S. R., 30, p, 431), on the anatomical study 
of dead plants submerged for one to five years in the Salton Beu, on the bac¬ 
terial study of the water, and on the processes engendered in fresh woods kept 
in such waters at room temperature. 

Woody plants submerged in the Salton Sea were decorticated in about one 
year. Fresh woods kept in Salton water showed a breaking down in the zone 
of meristematic cells, but sterilized specimens kept in such water did not 
decorticate during ten months. 

An organism belonging to the Amylohacter group was isolated, which pro¬ 
duces an enzym capable of hydrolyzing pectins.' 

Woods emerging annually from 1907 to 1911 showed no breaking down of 
cel! walls in any portion. It is believed that the action of this water on 
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woody plant tissues is related to iiydrolyziiig agents of bacterial origin. No 
evidence of petrifaction was noted. 

Tiie relative action of cold on herlbaceons plants, W. Bussell {.BuL Boc. 
Bot France^ 61 (1914), No. i-4, pp. flfjs. 1 ).—Observations are given 

on tlie effect of freezing on Iierbaceoiis and seiiiiherbaceons plants in llie vicinity 
of Paris during tbe winter of 191E-14. This winter is said to liave been espe» 
cially severe, and wldle perennial plants were not seriously affected, Iierba¬ 
ceoiis ones wliose growth bad been prolonged late into tbe fall were destroyed. 

The antbor fonncl that ice formed wltbin idant tissues caused modlffcations de¬ 
pendent upon tbe form of tbe cells. Where tbe ice occurred in superficial cells, 
but little Injury resulted, but where it was formed deep within the tissues, espe¬ 
cially within tile vessels and parenchyma surrounding them, the death of the 
plant usually followed. It was also found that certain cells could continue 
living for a time although the rest of the plant was killed, and that there could 
be temporary growth of organs although the members on which they depended 
were dead. 

S’lirther studies of the effects of smoke from towns upon vegetation in 
the surrounding areas, C. Geowther and. D. W. Steuaet (Jour. Agr. ScL 
IBnglandJ, 6 (1914) ^ No. PP* B95-405). —^The authors have extended the 
studies previously noted (B. S. E., 3S, p. 126) hy making attempts to measure 
directly the effects of atmospheric pollution upon trees and upon crops grown 
on agricultural land near the city of Leeds, and they give some details thereof, 
with the general effects of air-borne impurities. 

In case of trees, individual buds may be injured so that they open late, if at 
all. Leaves are injured at any stage, hut particularly when young, and if they 
are injured for several successive seasons the tree becomes sickly and gradually 
dies away, the forms of progressive injury being described. Conifers are more 
susceptible than deciduous trees, and both are more so than are most farm crops. 

As regards cultivated crops, heavier tillage is required in the smoky district 
Hedges also are injured and wire fences, metallic roofing, etc., are less durable. 
The finer and more valuable grasses tend to die out. Young leaves of cereals 
may redden or bleach at the points, the shoots are thinner, the crops are more 
uneven in ripening, and the grain is impaired as to appearance, quality, and 
market value. 

The detrimental action of smoke, etc., is at its height in damp weather under 
conditions favoring accumulation of smoke gases over the growing crops. Quick¬ 
growing plants with thick leaves best resist the Influence of the smoke. Fruits 
do not bear well or thrive. Some late vegetables suffer more than early ones. 
With a few exceptions noted, ornamental flowers die out or fail to do well in 
this region. 

The seed coat of clover, Y. Fominykh (Zhur. Opytn. Affron. (Buss. Jour. 
Mxpt. Lmdw.), 15 (1914), No. pp. B94-516, ^5). —study of the seed 

coats of red clover has led to the conclusion that a thick seed coat is not char¬ 
acteristic of sound and full seeds, hut that this character diminishes germi- 
nability. A glossy seed coat is an indication of sound and full seed, but this 
appearance may be impaired or lost by injury in threshing. Bipeness of seed 
is indicated by a violet or dark blue-green color, which is lost, however, in 
unfavorable situations, such as excessive moisture. A gray-brown color and 
shriveling of the seed coats show correlation with quick germination, but not 
necessarily with high quality of stock. 

On the origin of cultivated rice, A. Chevaliee and O. BasHEiOH (Oompt. 
Bend. Acad. Bd. IParis}, 159 (1914), No. U, pp. dfiO-5d2).--The authors have 
made a study of rice plants growing in Asia and Africa, comparing the species 
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growing spontaneously witli the forms generally grouped under the name Oryza 
mtiva in Asia. 

Of the numerous spontaneous i^ecies in Asia only one is said to resemble 
0. sativa. Prom Africa four species are described, some of which are cultivated, 
that differ in taxonomic characters fi'om the cultivated rice usually referred to 
0. sativa. Among the species described from Africa are 0. latifoUa, 0. Irevili- 
gulata, 0. drachyantha^ and 0. longistaminata, 

Plant cMmseras, M. Skeke {BgL Prog, Twentieth Cent,, 9 (1914) t No, SS, pp. 
127-134)*—N popular account is given of a number of plant chimseras, or graft 
hybrids, as they are sometimes called, beginning with Cytisus adami and em¬ 
bracing a number of other forms, among them the so-called graft hybrids of 
Solanum produced by Winkler (B. S. R., 21, p. 320). 

Spore plants, Xj. K. Eosenvinge (Bporeplanterne (Kryptogamerm) , Copen¬ 
hagen: CyldendaUhe Boghandel Nordisk Forlag, 1918, pp. 7+888, figs, 518 ).— 
This is a discussion, arranged according to class, order, family, and genus, of 
typical or important thallophytes and archegoniates, with a glossary and index. 

Plora of the vicinity of New York, N. Taylob (Mem, N, Y, Bot. Card., 5 
(1915), pp, 'Vl+688, pis. 9). —^This volume deals with the distribution of the 
ffora of southeastern New York, Long Island, the State of Connecticut, eastern 
Pennsylvania, and the State of New Jersey. The edaphic and climatic factors 
are discussed at length. 


FIELD CROPS. 

Pield management and crop rotation, E. C. Paekeb (Bt. Paul, Minn,: Webb 
Publishing Co,, 1915, pp, 507, figs, 100), —^TMs book is primarily a text-book, 
but may serve also as a reference book. It covers tbe subjects of history, rota¬ 
tions and plans, commercial fertilizers, and experimental evidence, with chap¬ 
ters on soil productivity, soil inoculation, seed selection, fungus diseases, and 
weeds, A group of problems and practicums concludes each chapter. 

A hand chart of farm crops, S. D. Semenow (Bast Laming, Mich.: Author, 
1915, folio), —^A chart containing data as to time of seeding, method and depth 
of planting, preparation of seed bed, soil adaptability, time of harvest, average 
yield per acre, and disease and enemies, compiled for 39 of the more important 
field crops. 

The work of the Huntley reclamation project experiment farm in 1914', D- 
Hansen ( U. B. Dept. Agr,, Bur, Plant Indus,, Work Huntley Ma^pt, Farm, 1914, 
pp. 28, figs. S), —^This bulletin reports work in progress (B. S. R., 31, p. 828) 
conducted by several offices in the Bureau of Plant Industry cooperating with 
the Montana Experiment Station. Climatic and crop conditions for the year 
are note<l, including plans of the experimental farm and a detailed statement 
of the numbers of live stock on the project. Yields in crop rotation experiments 
that include alfalfa, sugar beets, potatoes, oats, wheat, corn, and flax are given. 

Results of pasturing hogs on alfalfa show a return of $76.88 per acre, and 
on com of $62.72 per acre in pork produced. The average net values of the 
crops of alfalfa and nurse crops from different methods of seeding alfalfa, 
with nurse crops cut for hay and for grain, early seeding, late seeding, and 
seeding in 184n. rows, are, respectively, $45.68, $54.46, $43.86, $39.96, and $33.73- 
The cost of production for the various methods ranged, respectively, as follows: 
$34.12, $32.18 to $37.86, $29.04 to $36.06, $26,02 to $33.78, and $23.23 to $31.46 
per acre. 

The results of a time-of-harvesting test show that there were no consistent 
differences in the yields of the second crop due to delay in harvesting the first 
crop. On plats where four crops were harvested the total yield was much 
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greater tEan the total yield from plats cut only three times. It is noted, how¬ 
ever, that the yields of the fourth crop were higher than can be expected in an 
.ordinary season, since the date of the first frost was nearly three weeks later 
than usual. The determinations of shrinkage of alfalfa cut at different dates 
indicate that the amount of shrinkage in the second and third crops was slightly 
more than in the first. There was no very consistent difference in the amount 
of shrinkage in the first crop as the length of the growing period increased, 
although the shrinkage was less in the pair of plats cut last than in those 
which were harvested earlier. The average shrinkage for the three crops was 
T6.S per cent, which is within 0.2 per cent of the average obtained on the same 
iffats in 1913.” 

Methods of seed production are briefly noted. Of ten methods of eradicating 
alfalfa, that of plowing from 4 to 5 in. deep when the third crop was about 
2 in. high, and floating and replowing from 8 to 10 in. deep six weeks later proved 
the most successful, the eradication being imaetically comi^lete, as only two 
plants per square rod were found the following June, and none by November. 

A test of separate pasture grasses showed that “ excellent stands of all of 
the grasses were secured except timothy, Kentucky blue grass, redtop, and 
western wheat gi'ass. The grasses that produced the best growth and largest 
quantities of hay during 1913 and 1914 were awnless brome grass, meadow 
fescue, tall fescue, orchard grass, and tall oat grass.” The results of pasturing 
tests on mixtures of these grasses were very satisfactory. Two cows were 
carried through the season on three-fourths of an acre. 

An experiment w'ith sugar beets covering width-of-row and distanee-of-thin¬ 
ning tests showed the highest yields by planting the rows 24 in. apart and 
thinning to 8 in, in the row, the average yield from this spacing being 1S.08 
tons per acre as against a general average of 16.89 tons. The control of the 
sugar-beet root louse was secured to a considerable extent by keeping the soil 
during the growing season by frequent indgations, resulting in a sup¬ 
pression of the insect to about SO per cent of the plants at harvest time, while 
on area not so treated 63 per cent of the plants were Infested. 

Variety tests of wheat, corn, soy beans, garden peas, irrigation of flax, tests 
of orchard trees and small fruits, and fertilizer experiments with oats are 
briefly noted. 

It Is noted that the methods of reclamation of a tract of very heavy ina- 
pervious clay and rather excessive alkali content, consisting of green manur¬ 
ing, barnyard manuring, and cultivation, are proving effective. 

Breeding of Alpine forms of pasture grasses, T. von Wfjnzwgrl (Jahrf), 
Weidew, Fiiiterhmes, 2 (1914), Ergammgsh., pp, 97-1^2, This 

gives results in the breeding and selection of grasses in adaptation and accli¬ 
matization work in the Austrian Alps in continuation of work i.)revic>usly 
noted (E. S. B., 14, p. 349 ; 30, p. 633). The general development of the work 
Is reviewed, and the methods employed in planting, cultivation, transplanting, 
selection and breeding, harvesting, and storing are described. Every phase of 
the work with each variety is fully recorded and a copy of the breeding record, 
sheet of each of the following-named grasses is presented: Festiwa praiensis, 
DmtyUs glomerata, Arrhenatherum elatitts, A. elaiitis var. hulI)ostim, Avena 
puteBoenSj Poa firmnla, P, serotim, Alopeciirm lagiiriforrms, F, psctidovvm, 
F. ntbra var. gemiina, F. ruhra var, F, arundmaGea, Phleum medium, 

P. niichelii, P. alpimim, and Agropgmm caninum. 

■ The effect of frequent clipping on total yield and composition of grasses, 
W. B. Ellktt and L. Careier (Jouk Anwr, ^oc, Agnm., 7 (1915), N(h 2, pp. 
85-87).—This gives results of work carried on at the Virginia Experiment sta¬ 
tion in cooperation with the U. S, Department of Agriculture. Data show the 
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weight of air-dried substance, the percentage of protein, and the total protein 
content for the product of the various clippings, which were made at from 7 
to 30 day intervals. 

The results of the experiment, which covers several years, show that “ the 
total yield of dry matter varies inversely with the number of times it is cut 
during the growing season. The percentage of protein in grass decreases as the 
grass matures. The decrease in percentage of i)rotein when the grass is allowed 
to mature is sufficient to more than counterbalance the increase in w^eight of 
dry matter. The increase in weight of mature grass over frequent clippings 
must be fiber and other nitrogen-free substance. 

“ The cost of haymaking would probably offset the gain in carbohydrates in 
the case of blue grass, so , that land utilized as a permanent pasture should be 
more profitable than it would be as a permanent meadow. It may be of interest 
to state that the botanical character of the herbage varied, greatly with the 
frequency of the cutting. On the plats that were frequently clipped blue grass, 
redtop, and white clover predominated, while on those that were cut less fre¬ 
quently, especially on the one that was cut but once a year, these tame grasses 
gave way to rank-growing weeds, such as wild carrot, paspalums, yarrow, white- 
top, etc. This undoubtedly has much to do with the amounts of protein 
produced.’^ 

Laying down land to grass on the Clifton Park system, J. Hunter ( Chester, 
England: James Hunter, Ltd,, 1915, pp. 32, pi. 1, fig, 1). —^This publication 
brings together short articles and an address by the author, calculated to 
show the great value of the Elliot system of farming, previously noted from 
other sources (E. S. E., 13, p. 1037; 2G, p. 734). 

Universal hay calculator, Mollie D. Ohesnut {Torrington, Wyo.: Author, 
1915, pp. —^This shows the tonnage for any given width and over¬ 

throw for oblong stacks 100 ft. in length, based on United States Government 
rule. 

Experiments with small grains, 3. B. Hicks (Mississippi Bta. Bui. Ill 
(1915), pp. 12). —^TMs gives results of vaxiety tests with oats and wheat, and 
notes on the treatment for rusts, smuts, and weevils in stored grain. In tests 
of methods of seeding oats, drilling on a well prepared seed bed was sni>erior 
to plowing or disking the seed in. Twelve pk. of oats sown per acre gave larger 
yields than 6, 8, or 10 pk. Suggestions for the production of oats and wheat 
in Mississippi are given. 

Barley investigations, C. 1^, Bull {MimiGSOta Bin. Bui. 1J}8 (1915), pp. 7~|7, 
figs. 12). —This bulletin discusses barley production in Mionosota, classes of 
barley grown in the State, methods of idanting and harvesting, maiuigiug vari¬ 
ety tests of barley, methods of improvement of barley, inunagement of the nur¬ 
sery, and methods of cross-fertilizatlou, and gives data showing results of vari¬ 
ety tests with about 400 varieties and strains of barley secured from nearly all 
parts of the world. These include commercial strains, pedigreed strains, and hy¬ 
brids, under the following classes: Commercial 6-row'ed bearded barleys; com¬ 
mercial 2-rowed bearded barleys; pedigreed strains of 6-rowed bearded barleys,' 
each of which has been developed from a single plant of a promising vainety; 
pedigreed strains of 2-rowed bearded barley developed from a single plant; 
hybxdd 6-rowed bearded barleys developed from hybridization, followed by selec¬ 
tion from individual plants; hybrid 2-i’owed bearded barleys developed from 
hybridization and selection; and miscellaneous commercial stock. The grain- 
breeding investigations were in cooperation with the Bureau of Idaiit Industry 
of this Department. The range of yields per acre per year for |')erlods of from 
1 to 12 years is given for the respective classes a,s follo'vvs: From 48,3 to 51,1 
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1 ) 11 ., 38.1 to 41.6 bii., 47.T to 4^6 bu., 36.3 to 38.8 bu., 32 to 41 hu., 34.8 to 
39.6 bu., and 30.6 bu. 

In breeding for early and late maturity it is noted that “ except in tlie leiigtli 
of tile growing period and in tbe grade of tbe grain, no striking difference in tbe 
average performance of the two selections is shown. A difference of 4.4 days in 
tlie length of the growing period for the average of all stocks for the eight years 
was obtained, while the grade of the grain of the late selections averaged 8.4 
per cent better than that of the early selections.’" 

The results from a comparison of improvement by selection and by crossing 

show that the average yield per plant of the five crossbred stocks is 0.2 gm. 
better than that of the five pure lines, while the strength and stiffness of the 
latter are higher by 5 per cent and 5.6 per cent, respectively. The grade, how¬ 
ever, is 4 per cent better for the crosses, which were also slightly earlier in ma¬ 
turing. These differences do not seem to be sufficient to warrant a definite con¬ 
clusion as to maturity, strength, stiffness, and grade. In yield, the difference, 
though small, must be given attention. The difference of 0.2 gm. is an average 
for the individual plant. Assuming that 490,040 plants to the acre are grown 
under nursery conditions (4 by 4 in. apart), the increased yield on this basis 
would be 171.6 lbs. or 3.56 bu. to the acre. Under field conditions more plants 
are grown to the acre, thus reducing the difference of 0.2 gm. per plant, but it 
is safe to assume that the reduction of difference in yield per plant would be 
practically compensated for by the increased number of plants. Therefore, from 
the nursery results it is evident that crossing, even though three years more are 
required, will prove the better method for ultimate improvement. This does not, 
however, preclude the value of the pure-line method of breeding, which is un¬ 
disputed.” 

Field beans, C. A. Zavitz (Oniaf'io Dept Agr. But 232 (1915)^ pp, 15, flg^^. 
14 ).—This bulletin considers the statistical status of bean culture in Canada 
and gives results of variety tests of the small white pea bean, navy bean, and 
marrowfat bean. Average yields for the past 20 years are given as 17.8, 19.2, 
and 17.4 bu. per acre, respectively. Cooking qualities, improvement of varie¬ 
ties, anthraenose, and cultural methods are also discussed. 

The effect of fertilizers and stimulants upon the growth and production 
of Corchorus capsularis, S. F. Albano (PMUppme Agr. and Forester, S (1915), 
No. 9-10, pp. 218-226 ).—^This records results of applications of barnyard 
manure, kainit, tankage, and potassium sulphate, singly and in varying combi¬ 
nations, on 0. cupsulaHs (Chinese hemp). 

It is shown that “ the application of any kind of manure to Corchorus pro¬ 
duces a pronounced beneficial effect on the growth of the plant and on the 
yield of fiber as well. The best result was obtained by the application of a / 
mixture containing nitrogen. Cow dung alone at the rate of 8,000 kg. per 
hectare [7,120 lbs. per acre] produced as good an effect as kainit at the rate of 
2,000 kg. per hectare (taking the average for both sets). The best result was 
obtained when the plants were set at 20 by 20 cm. [8 by 8 in.] apart; 20 by 
40 cm. and 10 by 10 cm. did not give as good a result.” 

Borax, manganese, meiTury, iron, calcium, nickel, zinc, fluorin, and iodin 
were tried as growth stimulants with varying success on plats of 1 meter square. 

“ The general conclusion to be drawn from these stimulation experiments is 
that jute is decidedly less subject to stimulation with various chemicals than 
are some of the other crops with which experiments have been carried on, most 
notably, for instance, potatoes and radishes. The only chemicals whose use 
can be recommended as very likely to be profitable as a result of these tests are 
iron and very dilute nickel. It remains possible that applications of borax, 
manganese, andxinc more dilute than any which were tested in this experimeni; 
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would also result in an acceleration of growtli sufiGicient to make tkeir use 
financially profitable.” 

Tlie physiology of the pollen of Zea mays with special regard, to "vitalityj 
I). I. Andronescxj (Thesis, Univ. III., 1915, fp. SB, pis. 4). — The author shows 
by numerous tables and plates as results of field and laboratory studies of 
maizje pollen that the chemical composition of the pollen seems to be influenced 
by selection for protein in the kernels. There is evidence of an increase in 
size of pollen in an Pi generation. In certain media maize i)ollen throws out 
a protoplasmic expansion. There is considerable difference in the germination 
of pollen of different varieties of maize, and a great variation in the germina¬ 
tion of pollen from different tassels of an unselected or unfixed variety of maize. 

Dry heat is injurious to the vitality of the pollen while moist heat can be 
resisted. Pollen exposed in the laboratory died in two hours, uncovered out 
of doors it lived four hours, in 60 per cent moisture it lived six hours, in a 
saturated atmosphere it lived 4S hours, and in hermetically sealed tubes it 
kept its vitality for 24 hours regardless of external conditions. Pollen from 
early suckers is as viable as pollen from the parent plants, but that from late 
suckers gives a low percentage of germination. Low temperature (from 8 to 
14® C.) has a stimulative effect upon the vitality of the pollen, including that 
of late suckers. 

Grades for commercial com, J. W. T. Buvel (U. B. Dept. Apr. Bui. 168 
(1915), pp. 11, pi. 1, figs. 9), —^This bulletin gives the grade classification of 
white, yellow, and mixed corn promulgated by this Department, showing the 
maximum of moisture and other factors; discusses methods of determining 
the various factors; and describes the sieves, moisture tester (E. S. E., 24, p. 
215), and the color plate used in making the determinations. 

Cotton cultivation in Italian Somaliland, G. Scasseixati-Sfoezolini (Agr. 
Colon, lltaly], 9 (1915), No. 4-^, pp. 19S--208, pis. 4). —This article describes 
varieties of cotton and methods of cultivation employed in the colony station 
on the east coast of Africa. Tables show meteorological data, and analyses of 
soils and of the parts of the cotton plant, fiber, seed, capsule, leaves, stems, 
and roots. 

The world’s cotton crops, J. A. Todd {London: A. & 0. Black, Ltd., 1915, pp. 
XIn+460, pis. 42 j fig^^ book t ats of the geographical distribution 

of cotton, the uses of the fiber and of th<i seed, and the effects of the war on 
the industry. 

The industrial fiber plants of the Philippines, T. Mijllee (Jour. N. Y. Bot. 
Card., 16 (1915), No. 184, PP- 69-19, pis. 2). —^This describes several species of 
palms, screw pines, grasses, sedges, vines, and other fiber plants, the methods 
of obtaining the fibers, and their uses. 

Hotes on hops, 1912“1914‘, E. S. Salmon (Jour. Boiitheast. Agr. Col. Wye, 
No. (1913), pp. 499-532, pis. 8, fig. 1). —^This describes seedlings of crosses of 
selected English, German, and American hops and shows the percentage of 
soft resins in individual plants derived from the various crosses. 

A new variety of hop, the "foundling,” E. S. Salmon (Jour. Bd. Agr, 
ILondonl, 22 (1915), No. 2, pp. 136-140, pis. 3). —^This describes a new variety 
of hop found at Wye College. It has been thoroughly tested since 1908 and is 
noted as having good cropping qualities; high resin content; marked resistance 
to, if not total immunity from, the "nettle-head” disease; and lateness of 
season. 

Influence of color of seed potatoes on the yield, E. 8 chandee (Ulus. Landw. 
Mg., 35 (1915), No. 35, pp. 229, 230). —^This gives results of experiments iff 
1914 that indicate the influence of color on the yield and vigor of the crop. 
Larger yields were noted for the dark-colored tubers in the variety Wohltmann. 
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Sugar beets: Preventable losses in culture, H. B. Shaw (U. S, Dept, Agr, 
Bui, 238 {1915), pp. 21, pis, S, figs. 5). —This bulletin lioints to striking cliffer- 
ences in local yields of sugar beets caused by iinpeiTeet stands in tlie fields. 
Besxilts are given of observations on three types of soil (deep, sandy loam, well 
manured and in excellent tilth; very light sandy loam, generally well ina.inwnl 
and in good tilth; and heavy black loam, moderately well manured and in fair 
tilth) in TJtali sugar-beet districts, coverijig the sc\-iSous of 11)10, 1011, and 1012. 

A definite correlation between stand and yield was found. The factors 
directly causing a decrease in the number of plants to the acre are arranged 
in three groups, those occurring in the geriniiiatlon stivud prior to thinning, 
careless and improper thinning and blocking, and those incidental to cultural 
operations between thinning and harvest. The mean percentage of harvest 
stand and yield in tons per acre for the respective groups of soils are given 
as 49.06 and 24.56, 03.71 and 17.68, and 4G,76 and 13, and the mean of all the 
plats as 52.26 and 17.43, respectively. 

“ These studies were made among fair and good beet growers in an old beet 
district whose mean yield reached the respectable total of rather more than 17 
tons to the acre, while the avex‘age for the United States for 1010-11 was only 
30.17 tons and that for the State of Utah, where these studies were made, was 
11.42 tons per acre. The magnitude of preventable loss incurred by a very 
large proportion of beet growers must be amazing; in fact, it must exceed the 
entire cost of raising the crop.” 

fertilizers in sugar-beet culture, E. Sailuaed {Jour, Agr, Prat., n, ser,, 138 
(1915); No, 41, pp. 809, SIO), —This summarizes some fertilizer experiments 
conducted by the laboratory of the Syndicate of Sugar Factories of France 
since 1901. 

It is noted that potasslc fertilizers generally gave good results in regard to 
richness, purity, and yield of sugar beets. When beets of the same variety 
'were given similar cultivation in the same field those rich in sugar contained a 
less amount of soda. A large application of nitrate of soda, especially if part 
was applied later, retarded the maturity of the beets and reduced the sugar 
content. Nitrate of soda, nitrate of lime, and cyanamid gave essentially similar 
results except that nitimte of lime produced beets a little richer and the cyana- 
mid yielded a little less sugar per hectare. Ivainit gave better results Hum 
chlorid or sulphate of potash. 

Experiments in the fertilization of sugar beets (Inforni. Agr, IMmlridJi 5 
{1915), No. 100, pp. 150, 151, fig. 1). —^The results of the use of nitrate of soda 
in combination with potassium and idiosidiorus showed the yields and net 
profits to be greater with an application of 300 kg. than with 200 kg* per* 
hectare in the Province of Valladolid, Spain. In similar experiments in the 
Province of Saragossa, 22,500 kg. of beets were produced per hectare without 
nitrate of soda, and 25,500, 30,900, and 40,000 kg. with the use of 200, 400, and 
60 kg., re*spectiTely, of nitrate of soda per hectare. 

On the variability of the nitrogen appropriation of the offspring of a 
single mother beet during the first vegetative year, K. ANDranhc and J. Urban 
{Ztsclir. Zuckermdus, Bohmen, 39 {1915), No. 6, pp, 235-240). —This gives 
results of analyses of individuals derived from a single mother beet. 

Tables show that the amount of nitrogen used per plant ranged from 0.5 to 
4.75 gm. The amount of sugar per beet ranged from 20 to 320 gm., and the 
percentage of sugar from 15 to 3,8.55 per cent. The number of parts of nitiav 
gen found to each 100 parts of sugar ranged from 2.46 to 5*44 for the various 
individuals. It is noted that the larger the sugar content of llie beet the rela¬ 
tively smaller was the quantity of nitrogen appropriiiteci and the reverse. 
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Bud development in sugar cane, iZ. Kamerling {Bol. Min, Agr,, Indus, c 
Gonk IBraM'l], S {191Jf), No, 2, pp, SS-99, pis. 8)Kesiilts are reported of a 
microscopical study of tlie development of tlie Inid of sugar cane, showing the 
distribution of glucose, starch, tannic acid, and albuminoids in the growing 
point. 

Administration report of the government sugar cane expert for 1913-14, 
0. A. Barber (Mpt. Dept, Agr. Madras, 1918-14, PP- 50-52). —This briefly notes 
the progress in the work of breeding sugar cane at Coimbatore, in which an 
attempt is being made to cross the hardy cane of north India wdth the richer 
local canes. Canes from the seedlings of other crosses are observed to have 
increased in sugar content and now reach over 19 per cent of sucrose in the 
juice. 

A review of the results of the experiment fields, J, M. Geerts {Meded, 
Proof St at, Jma-Suilcerindus,, 4 {1914), 21, piy. 541-600, pi. 1, figs. 6; Arch. 

Buikcrindus. Nederland. Indie, 22 (1914), No. 25, pp. 911-912, pi. 1, figs, 6).— 
This discusses the results and methods of calculations. 

Variation of flower size in Hicotiana, T. IT. Goodsreed and R. B. Clausen 
(Proc. Nat, Acad. 8(T., 1 (1915), No. 6, pp. So3-3S8 ).—^This gives results of some 
25,000 rDeasiirements taken on some pure lines and lij’brids of Nicotiana, cover¬ 
ing a period of about five years at the University of California Botanical 
Gardens. 

It has been shown that when plants first come into flower the spread and 
length of corolla are greater than the spread and length of flowers produced on 
the same plants later in the growiug season. By removing all flowers from the 
plant as fast as they go by, it is possible to keep up the flow^er size to nearly 
that of the first fiowmrs produced, and in some cases to double the life of the 
plant During the period wTnch elapses from the time a flower is fully opened 
to the time at which pollen is shed, there was noted a considerable increase in 
the corolla spread and associated with it little or no increase in corolla length. 

That there is a differential distribution of flower’s on tobacco plants according 
to size at any giren time is shown by the comparative measurements of flowers 
borne among developing seed capsules on the terminal iiifiorescence of a plant 
and those borne on laterals of the same iflant. Cuttings growing in the green¬ 
house produced flowers smaller in spread and greater in length than those on 
the field plant from which the cuttings were taken. Pot exi)eriments showed 
that flower size could be distinctly influenced by applications of sodium nitrate, 
and in a direction prirallel to that of the influence on vegetative characters. 

“The conclusion seems irresistible that flower size in Kicotiana is not so 
constant as it has been fissunied to be, but that it is affected by a number of 
comlitions, and that at least some of these may not affect length and B^pread in 
the same mannei*.” 

Parthenocarpy and parthenogenesis in Hicotiaiia, T. H. Goodspeed {Proc, 
Nat. Acad, Sci, 1 (1915), No. 6, pp, S 4 I- 84 O). —^This article notes the occurrence 
of viable seeds of Nicotiana taOacum Cuba from flowers that had been emascu¬ 
lated by picking off; the anthers near the tops of the filaments, castrated in bud 
plus the pinching off, with the forceps, of the stigma at the very top of the 
style, or mutilated by pinching off the stigma in the bud without the removal of 
the' anthers. 

The author states that “ parthenocarpy is of frequent occurrence in N. 
taOaeum Cuba, and parthenogenesis, employing the term to mean the production 
of viable seed -without pollinoTion, is also peciiliar to this variety of N. tadacuniA^ 

Phylogenetic studies of the varieties of tobacco, G. E. Anastasia (Bol, Tec, 
Coltiv. TaMccM IScafatiJ, IS (1914), No. 2-4, pp. 51-220', pis. S2, figs. 4 I; 
Appendix, pp. S, pis. 56} .—A study of the structure and form of tlie leaf, 
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stamens, and stigma, and of general types of over 100 selections of tobacco 
varieties and strains is reported. 

Deli tobacco a mixture of types, X A. Honing {Bnl, Deli Proefstat . Medan, 
Fo. 4 (1915), pp. 29, pi. 1). —^This article, printed in both English and Dutch, 
gives the results of a study of the types of Deli tobacco, and considers the 
niitnber of leaves, measurements of leaves, height of the stem, and time of 
flowering. It is noted that leaf number is dependent on environment. Six types 
of tobacco -were distinguished in Deli tobacco. 

The chemical composition of the tobacco plant in its various stages of 
growth, E. Pannain {Intemat, Inst. Agr, IRo^ne}, Mo. Bui. Agr. Intel, and 
Plant Diseases, 5 {19H), No. 11, pp. 1450-1492). —^Analyses of the tobacco 
variety Xanthi Yaka, at various stages of growth as produced at Abruzzl, Italy, 
are reported. 

“ These results show that seedlings are richer in ash, nitrogen, and organic 
acids than half-grown or full-grown plants. In plants before flowering, the 
apical leaves are richer in ash, nitrogen, and substances soluble in ether and 
alcohol than the lower leaves, but they contain less nieotin and organic acids. 
In ripe leaves, the ash content decreases from the basal (first picking) to the 
apical leaves (fourth picking), and the leaves of the first and second pickings 
are also richer in nieotin, containing double the quantity of the leaves of the 
third and fourth pickings. The leaf blades are always richer in nitrogen, 
nieotin, and substances soluble in alcohol and ether than the ribs, and generally 
also in ash, but they are poorer in organic acids. The stems and roots contain 
less ash, nitrogen, substances soluble in ether and alcohol, and nieotin than other 
parts of the plant, but the roots contain more nieotin than the stems.’* 

Determination of wheats, K. Fliaksberger {Trudy Bvuro PrlM. Bot. {But 
Appl. Bot.), 8 {1915), No. 1-2, pp. 9-210, pi. 1, figs. 45). —The author has here 
classified and described 185 varieties of wheat grouped under the following 
eight species: Triticum monococcum, T. dicoccum, T. dm'um, T. turgidum, T. po- 
lonicum, T. spelta, T. vulgare, and T. compactum. 

Mass selection of spring wheat, A. I. Smebum {BelsJc. Kho^. i LIcsov., 245 
(1914), June, pji. 226-246; July, pp. 360-382). —Mass selection of spring wheat 
{Triticum vulgare lutescens and T. vulgare erythrospermum) was undertaken 
in 1912 and 1913 at the Saratof experimental station with smooth white spikes 
of the first and bearded white spikes of the second. These were first selected 
in the field and the collected ears 'were afterwards separated in the laboratory 
into groups. The result obtained in the field was the separation from the wheat 
of botanical admixtures, i. e., the botanical purification of the basic form of 
wheat. 

In the laboratory the ears were selected by type and classified by size, sbape, 
compactness, distribution of spikes, and formation of scales (glumes) ; !>y com¬ 
pactness, the maximum being over 2.2 spikes per centimeter and the minimum 
below l.T; and by character of the grain, dividing it into mealy, vitreous, 
coarse-grained, and mixed. Botanical admixtures found among these heads 
were the milturumi ferrugineum, and hordeiform, also veliitlnum. 

The results obtained from the work of 1912 and 1913 showed that the effect 
of selection noticed in the first generation disappeared entirely in the second. 
A repetition of the selection on the same lines gave scarcely any results what¬ 
ever, The effect of selection on the first generation is of practical importance 
only when the generation is immediately put to practical purposes. 

Individual selection of T. vulgare lutescens and T. vulgare erythrospermmn 
gave sharply defined types with determined heredity, from which whole series 
of' generations, differing widely from their progenitors and from'each other, 
were evolved. Thus the wheat, which in mass selection gave no marked'groups, 
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is boBBcl to contain a wealth of varied individuals stable in their heredity and 
giving rise to new species. 

Mass selection permitted a study of the botanical composition of collective 
forms, the basic types of T. milgare lutescens and T. erythrospermum; the 
division of spikes into types, showing the dominant characteristics of the fluc¬ 
tuations and their variations; the determination of the wide limits of variations 
in the form of the shape of the spike, showing that each fluctuation might be 
considered as a sharply defined hereditary variation of an individual type. This 
showed in the mass a variation of forms which were in reality genotypically 
hereditary. In regard to compactness, that of T. milgai'e lutescem was found 
more stable than that of T. erythrospermum^ while that of T. erythrospemum 
was more plastic. The increase of yield was greater for the less eomxiact heads 
than for the more compact ones. However, care should he taken not to lessen 
this compactness beyond a certain degree as this causes a deterioration in yield 
under unfavorable conditions of ripening. 

It was found that T* vulgare erythrospermum has, with all degrees of com¬ 
pactness, a larger grain than T, Uitescens, thus maintaining its reputation for 
having better grain than the latter species. Average compactness gives the 
largest grain. 

Are there wheat varieties that are more or less completely self-fertilijz- 
ing? TI. Nilsson-Ehle (Ztschr, Pflanzemucht., S (1915), No, i, pp, 1-6), —Ex- 
pexdments with three varieties of wheat indicate that some varieties may 
remain pure while other strains may become more or less crosss-pollinated when 
planted in close proximity. 

Yams (Dioscorea), R. de Noteb (Les I gnomes, Paris: Augustin Challanwl, 
1914, PP- fig^- ^S ).—^Already noted from another source (E. S. R., 81, p. 834). 

Weeds on the Buzuluk Experiment Eield (Samara Province) and in the 
vicinity, S. Bazhanov (Trudy Binlro Prilcl. Bot. (Bui, Appl, Bot.), 8 (1915), 
No, S, pp, 276-293), —^It was found that although the seed wheat contained only 
from 1 to 2 per cent of weed seeds the crop showed as high as 12.T per eent of 
weeds. Investigation showed about 8,000 weed seeds per square meter to a 
depth of 2 in. of soil in cultivated fields. Lists of weed seeds found on both 
cultivated and fallow fields are given. 

HOETICTILTITEE. 

Eield hook of American trees and shrubs, P. S. Mathews (New York: 
G. P, Putnam^s Bom, 1915, pp, XVII+465, pis, 75, figs. 630), —^This work con¬ 
tains concise descriptions of the character and color of species common through¬ 
out the United States, together with maps showing their general distribution. 
Illustrations of leaves and fruiting parts and of typical tree barks, together with 
several reproductions of tree studies in water-color, crayon, and pen, accompany 
the text 

Journal kept by Bavid Bouglas during Ms travels in Horth America, 
1823-1827, edited by W. Wilks (London: William Wesley <§ Bon, 1914, pp, 
SS4, pL 1; rm). in Quart, Jour, Forestry, 9 (1915), No. 2, pp. 151-157).—TMs 
journal, which is published under the direction of the Royal Horticultural So¬ 
ciety, in addition to describing the author’s travels in North America from 1828 
to 1827, furnishes a record of various trees, shrubs, and flowers observed in dif¬ 
ferent parts of the country. Particular descriptions are given of 88 species of 
American oaks and 18 species of Finns. A list of plants inti’odiiced by the 
author is appended. 

Colonial plants, H. Jumelle (Les Cultures Ooloniales. — Plantes OUugimuses, 
Paris: J, B, BailMre S Sons, 2, rev, ed,, vol 5, 1914, PP^ fig^^ 7/8),—This 
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is part 5 of tlie antlior’s reTisecl worlv on coloaiinl plants (B. S. R., SI, p. 235). 
Tiie present Toliiino deals with the culture, iireparatlon, and utilization of a 
]lumber of olenj^lnous plants, including the coconut and other palms, peanut, 
sesame, castor-oil plant, cotton, and soy bean. 

Beport oil the botanic station for the year 1913, E. J. E. Camfbfxl (Rpt, 
Bot Sia. Brit Honduras, JD13, pp. 6). —^A list is given of economic, fruit, and 
other interesting plants that have flowered or fruited during the year, together 
with a list of recent acquisitions at the station and notes on the various economic 
plants and fruit trees growing at the station. 

Vegetable growing, S. 0. Johnston {Ontario Dept. Agr. Bui. 231 (19.15), 
pp. 68, figs. 34). —practical treatise on vegetable growing intended both for 
amateur and commercial growers. In addition to a discussion of the general 
principles of vegetable growing, specific instructions are given for the growing, 
harvesting, and marketing of all the ordinary vegetables. 

Tomato tests, O. B, Wiiipplk and L. G, ScHEimnEHORN {Montana Bta. Bui. 
104 (1915), 2 )p. 339-347, figs. 5). —^This bulletin gives the data on variety tests 
of tomatoes that were conducted in 1002, 1000, and in the years 1911 to 1013, 
inclusive. Some of the earlier work has been previously noted (B. S. It., 19, 
p. 337). Tests were conducted to determine the best varieties for the higher 
altitudes of tlie State and to work out methods of culture which would tend to 
induce early ripening of the fruit. 

The data secured from the work as a whole indicate that tomatoes can be 
successfully grown in the higher altitudes of the State if started in pots or 
boxes so that they can be transplanted to the field without seriously injuring 
the root system. Pruning and training have been decidedly beneficial, both 
from the standpoint of early ripening and quantity of fruit ripened. Although 
pruning reduces the total amount of fruit produced when both green and ripe 
fruit are considered, pruned plats have in nearly every case produced from 
three to five times as niucli ripe fruit as unpruned plats. Early varieties should 
be used, and of those tested Barliana, Chalk Early Jewel, June Pink, and Bonny 
Best have iiroved most promising. 

The cultivation of watercress {Jour. Bd. Agr. ILondon], 21 (1915), No. 12, 
pp. lOOS-lOOS, pis. 4).—Popular instructions are given for developing watercress 
beds, propagalion and planting, gathering, and marketing, including also in¬ 
formation relative to varieties and the enemies of watercress. 

The principles of fruit growing, h. XT, Baii.ey {N(Hd 'fork: The Macnullan 
Company, 1915, 20. cd., rev., pp. XIV+432, figs, 180). —^The present edition of 
the author's work (E. S. It, 0,'P* 240) has been completely x'evised and re¬ 
arranged, much of the subject matter having been rewritten. 

The introductory chapter gives an inventory of fruits and discusses the 
course of development of a fruit region, the determinants in fruit growing, the 
outlook for fruit growing, the organizing of the .business, and different types of 
fruit growing. In the succeeding chapters consideration is given to the loca¬ 
tion and Its climate, the tillage and the enriching of fruit landvS, the plants and 
Ijlanting, laying out the ifiantation and its subsequent care, accidents and in¬ 
juries, the spraying of fruit plantations, and harvesting and marketing the 
fruit. 

Michig-an laws for the protection of orchards and vineyards {Lansing, 
Mich.: State, 1914, pp. 2i).—A compilation of laws dea.ling with the protection 
of orchards, vineyards, and gardens from dangerous insects and diseases, im¬ 
pure insecticides and fungicides, trespass, willful and malicious injury, etc., 
together with acts to prevent fraud and deception in the packing and sale'of 
f,n,iits and vegetables and an act to authorize and regulate a county agricultural 
department, 
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Varieties of tree fruits for Hew Jersey, M. A. Blake (Wetv Jersey Stas. 
Giro. 41, pp. S).—In tliis circular lists are given of varieties of apples, peaclies, 
pears, clierrles, pliiBis, and quinces tliat are adapted for tlie liome orchard and 
for commercial planting in New Jersey. Suggestions are also given relative to 
age and size of trees to plant and time of planting. 

Spring versus fall planting, F. M. Clement (Ann. Rpt. Fruit ilrotoers' 
Assoc. Ontario, 46 (1914), PP' 51-^o, figs. 2). —^A brief clisciissioii of the relative 
merits of spring v. fall planting, including results of experiments conducted 
with plums and pears at the Vineland Experiment Station, Ontario. Six Eeine 
Claude plums and six Bartlett pears were planted, in the falls of 1911, 1912, 
and 1913, and duplicate chech rows in the springs of 1912, 1913, and 1914. 
In every case the clifferenee in growth is thus far in favor of the fail planting. 

In connection with this experiment the value of dynamiting holes for fruit 
trees was tested. The dynamited trees have made less growth than either the 
fall or spring planted trees. This is attributed to the fact that the trees were 
planted immediately after the holes were dynamited, the soil subsequently 
drying out badly. 

Spray calendar for Georgia, T. H. McHatton and J. W. Firob (Ga. State 
Vol. Agr. Circ. 8 (1915), pp. 8, fig. 1). —This circular contains directions for 
preparing spray mixtures, with schedules for apples, peaches, grapes, pecans, 
and vegetables. 

Apple culture in Georgia, T. H, McHatton, J. W. Fieob, and C. M. Kigee 
(Bill. Ga. State Ool. Agr., No. 85 (1915), pp. SO, fgs. 24). —A popular treatise, 
discussing the orchard location and site, preparation of the land, laying out 
and planting the orchard, pruning, cultivation, fertilizers, frost injury, protect¬ 
ing the trees from rodents, and insect pests and fungus diseases and their 
control. Descriptive notes are given of varieties recommended for different 
sections of Georgia. 

Yields of apple trees at different ages, W. T. Macoun (Ann. Rpt Fmit 
Groioers' Assoc. Ontario, 4^ (1914), PP' 70-72). —In a previous publication 
data were given on a number of varieties of apples growing at the Contra! 
Experimental Farm, showing the yields of the best yielding trees of each 
variety from the third until, in a number of cases, the twenty-second year after 
planting (E. S. K,, 27, p. 843). In the present paper the record of these trees 
has been extended to the twenty-sixth year after planting for a number of the 
varieties. The data are given with a view to showing the importance of keeping 
individual tree records. 

What does it cost to grow a barrel of apples? M. Ells (Oanad. Mort„ S 8 
(1915), No. 5, pp. 121, 1212). —During the past season the author kept an ficcoiint 
of three different orchards on different parts of the farm, involving some 32,5 
acres wdth a crop yield of 1,GOO bbls. The data secured for the one year showed 
a cost of production of .$1.32 x^er barrel. 

The cherries of Hew York, U. F. Hedrick et al. (New Torh State Sta. Rpt 
1914, pt. 2, pp. XIIA571, pis. 57). —^TMs is the fourth of the station’s mono¬ 
graphs on the fruits of temxjerate North America (E. S. R., 27, p. 40), 

Chapter 1 discusses cherries in relation to kindred fruits, the distribution 
of cultivated cherries, uses, amelioration, and the tree and fruit characters 
of the cherry. A brief conspectus is given of the edible species of Frumis 
followed by a fuller conspectus of the subgenus Cerasus to which cherries 
belong. Chapter 2 takes up the,history of cultivated cherries both in Europe 
and America. Chapter 3 deals with cherry culture, consideration being given 
to the extent of the industry, stocks for cherries, cherry climates and soils, 
blooming dates of varieties of cherries as observed in the station orchard for 
6318°—No. 5—15- i 
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tlie period 1912 to 1914, i)onmation of cherries, the manogement of cherry 
orchards, commercial status of cherry growing in New York, cherry diseases, 
and insects. Chapter 4 describes in detail the leading varieties of cherries 
and chapter 5 the ininor varieties of cherries. The work concludes with a 
bibliography and references. 

The most important varieties a.re illustrated in colors and all inforination 
that was thought would be helpful in breeding cherries, as well a,s to struhmts 
of ecology and of plant distrihiition, has been included. As in the previous 
fruit books some proiiilnence is given in footnotes to biographical sketches of 
■persons connected with the development of the cherry industry. 

■ The cherry in Ontario, E. E. Palmer (Ontario Dept. Apr. But 230 (1915), 
pp,' 40 , 16), — A ijopiilar treatise on cherry culture with special reference 

to Ontario. It reviews the status of the industry, and discusses the relative 
importance of sweet and sour cherries; methods of propagation; location and 
soil; planting; cultivation; fertilization; imuuing; xdcking, packing, and jxick- 
ages; markets; cost of production; insect pests and fungus diseases and their 
control; and varieties. 

The following short articles by Ontario cherry growers are appended: Cherry 
Cultere,-by G. A. Robertson (px'). 32-35); Sour Cherry Culture, by H. Leavens 
(pp. 35-38); and Sour Cherry Culture, by P. E. Angle (pp. 3S-40). 

Smudging an orchard with native material in Alabama, R. E. Malonpi 
(AlaMma Tuskegee Bta. But 28, pp. 8).—^This bulletin describes a successful 
experiment in smudging a large peach orchard at the Tuskegee Station as a 
protection against spring frost. Materials such as peach primings, pine boughs, 
sawdust, and tar were used in the smudge piles. Loblolly pine boughs were 
especially valuable for making a smudge. The author is of the opinion that 
smudging, in addition to saving the peach crop, assisted in forcing out the 
bloom early; 

Marketing G-eorgia peaches, C. W. Baxter (Gmada Dept. A[p\, Fruit Dh\ 
Circ. 1 (1915), pp. 7). —This comprises a concise statement relative to general 
conditions obtaining In the peach-growing sections of Georgia, together with 
an account of the Georgia Fruit Exchange and exchange marketing methods. 

The use of phylloxera-resistant stock, X, M. Blxjnxo (Dept. Agr. N. 8 . 
Wales, Farmers^ Btth 80 (1914), pp. 88, figs. 14 ). —(Phe author reviews the 
results secured ^ in, various countries in using phylloxera-resistiint stock for 
Yinifera varieties of grapes, and presents considerable data on tlie behavior of 
Several varieties grafted on different stocks in New South Wales, A Ksummary 
is also given of the experience of many growers near Sydney in the use of 
l^hylloxera-reslstant stocks. 

The past and present of American viticulture in Tuscany, V. Racah (AIM 
M. Acmtl. Feon. Agr. Omrg. Firenze, 5. ser., 12 (1915), No. 1, pp, Thls^ 

•paper consists of a short exposition on the progress of reconstituting phylioxera- 
infested vineyards in the various Provinces of Tuscany, with special reference to 
the use and value of different American grai)e species as resistant stocks. 

Papaw and papain, IL F. Macmillan (Trop. Agr. IGeylon), 44 (1915), No. 3, 
pp. 179-I84y pis. 2). —^This com|)rises notes on the botany of the papaya (Garica 
papapa), including a detailed descrix)tion of the fruit, methods of propagation 
and cultivation, and the collection, prepax^ation, properties, and commerce of 
papain. 

Pecan growing in Georgia, J. W. Firok (But Ga. State Got Agr., No. 82 
(1915), pp. 24 , figs. 5). — A discussion of pecan culture based upon the literature 
of this subject, experiences' of pi^actical ixecan men, and the reKSults of studies 
ind experimients conducted at the college during the past three years. ' 
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Tlie iiitrodiwtory portion deals witli the present status and prospects of the 
industry. Information is gi\'en relative to varieties, top-working, location, site, 
soil, fertilizers, planting operations, intercropping and cultivation, cover crops, 
harvesting and marketing, pecan diseases, and insects. 

Citms fniits^ J. E. Coit (New Yorh: The Macmillan Company, 1915, pp. 
XX+520, pi. 1, figs. 151). —^An account of the citrus fruit industiy, with special 
reference to requirements and practices in California and similar situations. 

The first two chapters deal with the history and development of the citrus 
industry in the southwestern United States and the geography and climatology 
of California. The succeeding chapters deal with the hotaiiy, gross structure, 
and habits of growth of the citrus plants; varieties; the citrus nursery; horti¬ 
cultural inspection and quarantine service; improvement of citrus fruits by 
breeding; judging citrus fruits; selection of site and preparation for ifianting; 
planting the orchard; cultivation, fertilization, and cover crops; irrigation; 
pruning and top-working; frost and orchard heating; picking and packing 
oranges; picking and packing lemons; blemishes of the fruit and their preven¬ 
tion; by-products; marketing; i>rofit and loss; diseases and their control; citrus 
insects and their control; insect control hy fumigation; and various orchard 
pests and their control. The concluding chapter is devoted to an extensive 
bibliography dealing with citrus fruits, their culture, utilization of by-products, 
etc., and inchicllng references to other bibliographies on the subject. 

A biometrical study in the variation of acidity and the ratio of total 
solids to acidity of oranges, S. K, Mitra (Univ. Gal. Jour. Agr\, 2 {1915), No. 
7, pp. 245 - 247 , figs. S). —^ils a result of a study of 100 Washington navel oranges 
of a well-known brand, the author found a wide variation among individual 
oranges in the ratio of total solids to acidity. Hence it appears important that 
inspectors’ tests relative to the ratio of total solids to acid shall be based on a 
large number of oranges in each case. In another experiment conducted to 
determine the differences in the quality of the juice in difierent parts of the 
same orange a composite sample of juice taken from basic sections of ten oranges 
showed a percentage of acidity of 0.98 as compared with 0.9 in a composite 
sample taken from apex sections of ten oranges. The ratio of total solids to 
acidity was 18.8:1 in the juice from the basic sections and 15.9:1 in the juice 
from the apex sections. 

The pomeraiige, a natural hybrid between the orange and pomelo, E. S. 
Perkins (Jour. Heredity, 6 {1915), No. 4 , p. 192), —^A, short descriptive account 
is given of a natural hybrid between the orange and pomelo which appeared in 
an orange grove at Winter Garden, Fla., and has borne regularly for a number 
of years. The fruit, although rather tart when it first ripens, develops a distinct 
orange taste later. 

Reference is also made to another hybrid, x>robably a cross between the i^onielo 
and the lemon, which is of no special value. 

Hotice to citrus growers (Porto Rico Bd. Agr, Erpt. Bta. Giro. pp. 2). — 
The text is given of the resolution adopted by the Porto Rico Board of Commis¬ 
sioners of Agriculture with reference to the control of citrus canker. The reso¬ 
lution prohibits the entry into Porto Rico of all citrus stocks, hods, scions, seeds, 
or fruits originating in Florida, Alabama, Mississippi, Louisiana, and Texas. 

Plant quarantine regulations {Porto Rico B4. Agr. Mxpt. 8ta. Giro. 5 {1915), 
p. 1). —^The text is given of regulations, effective in 1915, governing the entry 
into Porto Rico of nurseiy stock and other living plant materials from the citrus- 
growing States of the United States and of citrus nursery stock from foreign 
countries. 

California garden flowers, shrubs, trees, and vines, E. J. Wickson {Ban 
Francisco: Pacific Rural Press, 1915, pp. 262, pl$. 12, figs, i//).—A popular 
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treatise on the culture of flowers, s^liriibs, trees, and vines witli speela! reference 
to California conditions, ineliicling’ lists of varieties aflajAecl for that State. 

Hardy oriianieiital i^lants for unfavorable city conditions, L. P. 

(Giird. ChrofL of A.mcrwa, ji) (JUJ5), A'o. 5, pp. 2tVf, 2S5, flg.H. A list is 
given of ornamental trees, shrubs, lierbaceoiis perennials, and cliniliers 

which have proved by experience to be adapted for a Ihicldy settled district in 
St. Louis, where the atmosphere is smoky «nud sooty. Conifers have failed, 
under siieh conditiojis <*md are not included in the list. 

Color grouping for small gardens, Eleonora Armttage (6-a^rd. Gliron., S. 
m\, 57 (1915), Nos. lJ/66, pp. 51, 52; IJ/rS, pp. 191, 192).-^Tn this article the 
author describes a number of groupings of two or three species, especially ar¬ 
ranged for de^xdoping color schemes in snuill gardens during the spring months. 

Methods and costs of planting a small park to grass, making paths, and 
planting hedge, H. R. FERRTS^s {Engin. and Contract., JfS {1915), No. llf, p. 320, 
jffg. i). —Data are given showing the hibor recpiirements and cost of constructing 
walks and iflaiitiiig grass and hedges in a small park. 

A B C of gardening, E. E. Rkxfokd (New Yorlc: Harper d- Brothers, 1015, 
pp. 115).—A small popular treatise on ornamental gardening, both indoors and 
in the open. 


FOEESTEY. 

The relation of forestry to the development of the country, R. H. CampbfxT/ 
(Dept. Ini. Canada, Forestry Branch Girc. 11 [1915}, pp. 7, figs. 4). —descrip¬ 
tion of some European forest conditions with special reference to their appli¬ 
cation to forest management in Canada. 

The subdivision of forests, J. S. Illick (Forestry Quart., 13 No. 2, 

pp. 183-198). —discussion of the fundamental principles underlying the 
orderly subdivision of a forest with an example as applied to a portion of the 
Mont Alto State Forest of Pennsylvania. 

Report of the superintendent of forestry, R. S. Hosmer ([Ri-ew.] Rpf. Bd. 
Gonrrs. Agr. and Forestry Hawari, 1913-lJp pp. 3SS8, pis. .j).—This comprises a 
report for the period from Jaiiuaiy 1, 1913, to August 31, 1914, relative to the 
administration and inanagement of Ilawaiiau forest reserves, forest exttnision 
work by the govermnent, tree planting under corporation and private ansi)iceB, 
and miscellaneous forest work. The report for 1{)1;A14 is followed by a sum¬ 
mary of forest -work in Hawaii during the period 1,904™1,914. 

During 1013 and 1014 ten new forest reserves were established, making a 
total of 37 reserves with an aggregate area of 71)8,214 acres, of which <18 per 
cent l^elongs to the territorial government. 

Report of the acting superintendent of forestry, D. Haitohs Fpt. 

B(L Camrs. Agr. and Forestry Hawaii, 1913-14, pp. 69-72).—A brief re|)ort 
supidementary to the above and covering the period from September 1 to Decem¬ 
ber 31, 1914. The text is given of a rule approved by the governor, August 22, 
1914, eoneernlng the protection of the watersheds within the Honolulu Water¬ 
shed Forest Reserve. 

During the biennial period 1913-14,1,183,508 trees were planted in the Terri¬ 
tory of Hawaii, largely by corporations. 

Report of the forest nurseryman, D. Hatjghs ( [Bmt.} Upt. Bd. Oomrs. Agr. 
and Forestry IIawaii, 1918-14, PP- 78-80, pis. B),—progress report for the 
biennial period ended December 31, 1914, relative to the work at the govern¬ 
ment nursery, I^Iakiki station, and Tantulas forest, and to the Honolulu water¬ 
shed planting work. 
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4.niiiial administration report of tke forest department of tlie Madras 
Presidency for tlie twelve montlis ending* June 30, 1914', A. "W. Lushingtof, 
IL B. Bryant, J. S* Battie, C. B. MoCakthy, et al. [Ami. Ad-ynin. Mpt, Forest 
Dept . Madras. W14, pp. I0'0~{‘OXXIVA22 ),—^Tbis is a progress rei)!>rt on tlie 
aclmiiiistriition of tlie state forests in the K'oi'tiiern, Central, Southern, and 
Western Circles of the Almiras Bresiclency for the forest year ended June 30, 
1914, liicliidliig ii siiniinniy of progress during the previous five yxnirs. All 
important data relative to alterations in areas, forest siiryeys, worlving plans, 
forest protection, miseellaiieous work, yields in major artel minor forest prod¬ 
ucts, revenues, exiieiiclitnres, etc., are aptieiidecl in tabiiUir form. 

Philippine dipterocarp forests, W. H. Buovvisf and D. M. Mathews (Philip¬ 
pine Join\ Bci., SccL A, 9 (1914), Xos. 5, pp. pZ, 1, fips, 11; 6*, pp. 511- 

568, pis. 13, fig. 1).—The authors here present the results of a study of the fac¬ 
tors iniiiienciiig the growth and development of Pliilipioiue dipterocarp forests. 
The subject matter Is presented under the headings of a general deseiiplioii of 
dipterocarp forests, distribution, importance, eoinposifioii and arrangement of 
Philippine dipterocarp forests, description of selected areas, plant assooUitions 
on cleared aretis, volume of dipterocarp forests, growth, eiiviroiimental consid¬ 
erations, effect of cutting in dipterocarp forests, planting, and general considera¬ 
tions of management. 

Forests of Japan, N. B. Eg^kbo (A«mr, Forestry, 21 (1915), XO: 6, pp. 603- 
111, figs. 18). —Tills comprises the siibstan-ce of an address delivered btfinre the 
Society of American Foresters, March 4., 1015. An outline is given of the impor¬ 
tant forest types and species, together with a short account of forest owner¬ 
ship; the admiiihstration, nianageinent, and exploitation of the state forests; 
forest protection; iniiling ojaerations; reproduction; and forestry education and 
investigation. 

Utilization and management of lodgepole pine in the R*ocky Mountains, 
D., T. Mason (17. 8. Dept. Agr. Bui. 234 {1915)., pp. 54^ 8 ). —An account of 

lodgepole pine (PlnHS contort a) in the Itocky Monntaiiis cllseiissing ownership 
and supply; characteristics of the wood; uses; fire-killed timber; size and con¬ 
tents of various products; annual cut; methods of litinheriiig; costs and selling 
prices; charcoal making; the management of iodgefiole stands with reference to 
rotation, metliods of cutting, brush disposal regulating the cut, and reforesta¬ 
tion ; and protection from fire, insects, diseases, and grazing. A niiinber of vol- 
iinie tables for loclgepolc pine are apnpended. 

The iiianageinent of lodgepole pine, D. T. Mason (Forestry Quart*, IS 
(1915). iUE 2. pp, 171-182). —short discussion of past uiid pi'esent systems of 
inanagcnnont in the lodgepole pine region of the 'Xt>i*Uiwest. 

Life ixistory of shortleaf pine, W. B. Mattoon (U. 8. Dept. Agr. But 244 
{1915}, pp. 46, pis, 10. figs. 12^. —-A detailed account of the shortleaf pine 
(Finns cchiiiaia) wuth reference to distingnhsMng characteristics, geograplueal 
anti economic range, character of stands, size, age, auci habit, demands upon 
soil and climate, light requirements, reproduction, growth, causes of injury, and 
yield. 

The uses of •Cornus wood, W. Baleimoke (Roy. Bot. GanL Keic, Bui, Misc. 
Inform., Ao. 4 (1915), pp. 119-181). —^This comprises notes on the commercial 
uses of various species of Cornus wood. 

Ash znanna, G. Maeogna (Ami. B. Vhim, Agr. Bper. Roma, 2. ser., 1 
(1915), Wo. B, pp. 11-145). —An account is given of the production, composition, 
and adulteration of ash manna. Chapter 1 (lisciis»es the culture of ash trees, 
iriduding information relative to varieties, cllmatie and soil requirements, cul¬ 
tural practices, harvesting, commercial quality, uses, and consumption of iiuiiuia. 
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Tlie succeeding chapters deal with the chemical composition and adulteration 
of manna and methods for analyzing- manna. The paper coiicliicles with a 
bibliography of the subject 

Memorandmn on the oil value of some sandalwoods from Madras, P. 
SiHGH ([Indian} Forest Bui. S (1911), pp. 11). —^Analyses were made of 15 
different specimens of sandalwood from trees growing on different kiiicLs of soil. 
The results obtained appear to confirm the popular belief that the wmod of 
sandal trees growing in dry, rocky, mountainous soil is richer in oil than that 
of the trees found in the more fertile soils of the plains. 

A further note on the oil value of some sandalwoods from Madras, P. 
SiWGH (Indian Forester, 41 (1915), No. 4, PP- 12S-1S1). —In continuation of the 
above noted wmrk, analyses were made of 44 samples of roots and stems of 
sandalwoods collected from different localities with special reference to varia¬ 
tion in oil content. . 

The results of these analyses, as here presented, indicate that neither eleva¬ 
tion, age, nor locality has ans^ definite relation to the oil content of the wood. 
The only factor which appears to affect the percentage of oil is the soil. This 
conclusion confirms the previous findings that the trees growing in compara¬ 
tively good, fertile soil yield heartwood poorer in essential oil than those grow¬ 
ing in poor, rocky, gravelly soil. 

Prevention of decay in mill timbers, F. J. Hoxie ( Tram. Nad. Assoc. Cotton 
Mmifrs., No. 96 (1914) 1 PP- 270-292, figs. 8). —paper on this subject, with a 
discussion following in which attention is called to the increasing prevalence of 
dry rot and other fungus troubles in mill timbers after construction. This is 
believed to be due largely to the substitution of inferior grades of timber. 

The author concludes that specific«atious for hard pine mill timber based on 
physics and chemistry are needed in place of the present botanical names which 
have little significance. Density and resin are suggested as indices of good 
qualities. Of the several antiseptic trea.tments 'which have a record over years 
of practical service kjmnizing with corrosive sublimate appears to be best 
adapted to mill timber. Other newer materials, such as the liiioriii comix'umds, 
give promivse of usefulness but have not ,been submitted to long practical tests. 

DISEASES OE PLAl'TS. 

Beport of the phytopathological institute at Wageningen, 1912, J. ItiTZKMA 
Bos (Medcd. Rijks IJoogcrc Lanil, Tuin cn BoscMouwscIl [Wageningvn]. 7 
(1914), No. 2S, pp, 25-100, pi. 1). —^TTils rejwrt deals with tlie'a(fi:ivil'iew of the 
institute during 1912 in coimeetion with ifiaut injuries of iuorganki sour<*e as 
well as those caused by bacteria, fungi, etc., also injuries due to a.rilmals or of 
uiidetermined causation. 

Beport of the botanical laboratory and. laboratory fox* plant diseases, L, la ns- 
BAXJEH,F.ZwMaELT,and H. Zitueuell (Programm u.Juhrcs'bcr. K.K. Iloh. Lehranst. 

u. Ohsthau Klosterncuhnrg, 1913-14, pp. 1G2-186, pi. 1, figs, d).-—Tills 
report includes information obtained during 1913 regarding diseases of !)oma<.‘e- 
/ ous and stone fruits, grapes, and berry crops, and also on soil iufec-tioii by plant 
and animal micro-organisms in the vicinity. 

Notes are given on the reaction of plant cells to plant lice. 

[Plant diseases in Mauritius], F. A. Stockdale (In Bummary of hwestiga- 
Horn Made during tko Period July 1 to November SO, 1914. Muiwritius: Bvpt. 
Agr., wiJj, pp. 1, 2). —^Among sugar cane diseases, deterioration of the white 
Tanna variety was ascribed to a bacterium of a species as yet undetermlueci 
Bed rot (CoUetotrichum falcatum) is again reported, from a locality in a dis¬ 
trict previously affected, attacking the white and striped Tanna varieties only. 
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Leaf disease of coffee was controlled with Bordeaux: mixture. 

Leaf diseases of tomatoes have been reported, and a fruit disease ascribed to 
a species of Gloeosporiiim has been under investigation. 

No definite results have yet been obtained from a study of a disease wMch 
causes the dropping of young peaches. 

Tlie transmission of rusts in general and Puecinia malvaceariini in particu¬ 
lar, S. Buchet (Bui, 8 oc, Bot, France, 60' (IBIS), No. 6 , pp. 5B0-S24, 558-565 ).— 
This is a critical review of results and conclusions of Eriksson (E. S. B., 14, 
p. 7T0) and Blaringhem (E. S. B., 31, p. 841) regarding the wintering-over of 
rusts. 

Smuts and rusts of grain crops, J. B. Howitt and B. E. Stone {Ontario 
Dept. Apr. BtiL 229' (1915), pp. BJf, figs. 15 ).—^Popular descriptions are given , of 
smuts and rusts of grain crops, together with suggestions for their control 
so far as definite means are known. 

On the appearance of spores and mycelium of rust within the grains of 
cereals, J. Eriksson (Gompt. Rend. Acad. 8 ei. {Parish, 158 (1914), No. 17, pp. 
1194-1196). —Beferring to an article by Eeaiiverie on the presence of rust 
spores in seeds of cereals (E. S. B., 30, p. 241), the author calls attention to 
the fact that he had already reported their occurrence in 1896, but that he con- 
siclers their presence abnormal and not of practical importance in the propa¬ 
gation of the rusts. A similar position is taken regarding Pritchard’s report 
of their occurrence in wheat (E. g. B., 26, p. 143). 

The efficiency of rust spores contained in seed of grain for the propaga¬ 
tion of disease, J. Beaitveeie (Gompt. Rend, Acad. Sci. [Pam], 158 (1914), 
No. 17, pp. 1106-1198). —Beviewing his own investigations (E. g. B.,. SO, p. 241) 
and citing other data, the author considers that the evidence favors the hy¬ 
pothesis that spores within the seed coats of cereals and grasses aid in clis^semi- 
nating rust eiiidemics. He thinks, however, that if this is not already demon¬ 
strated there should he controlled investigations carried out to determine the 
rdle of the intraseminal spores on the wintering of cereal rusts. 

Foot rot of cereals, A. Desmoulins (Prog. Agr. et VU. (Ed. rEst-Cmtre), 
35 (1914)y Eos. 41 , pp. 8S1-SSS; JpZ, pp. 394-399). —^Discussing the various fac¬ 
tors, conditions, and characters associated with foot rot of cereals, the author 
states that this trouble is of complex and as yet-incompletely determined causa¬ 
tion. It is recommended that late varieties he employed, these being planted 
as late as possible and not very thickly, that close rotation of cereals be 
avoided, that early or rank growth be checked by grassing, etc., and that an 
active fertiiir^ir be supplied In early spring. 

Busts axid smuts of Indian corn (Agr. News [Barbados], 14 (1915), No. 
335, pp. 78, 79), —^Discussing briefly rusts and smuts of maize in the West 
Indies, the author states that Puccuiia purpurea, has not been met with in this 
conrieetion. but that P. sorgH (P. magdis) was noted on maize in one locality, 
gpecies of Oxalis are not uncommon, members of this genus being subject to 
attack by the aecidial stage of the fungus in Africa. 

Ustilago maydis has not assumed very serious proportions, Bphacelo'tJieea 
reiUana has not yet' been noted on maize in this region. 

A preliminary investigation on a disease of red clover, F. Bacoaeini and 
G. Bargagli-Petrucci (Atti R. Acead. Econ. Agr. Georg. Firenze, 5. ser., 11 
(1914), No. 2; pp. '28-96, pi. 1, figs. 12 ),—The abnormal appearance and struc¬ 
tural peculiarities shown by clover affected by a disorder appearing in the 
valley of the Elsa are described, and the fungi, bacteria, nematodes, etc., found 
ill this eoniiectioii are discussed. xVf ter outlining some infection and other studies 
carried out therewith, the authors sum up this preliminary stpdy by. stating 
that while investigation has brought into view a number of Injurious factors in 
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connect ion witli tliis pro«‘ressive tleteri oration of clover, ttie fmiilnmental cause 
of tlie trouble iias not yet been deterininetl. 

A bacterial disease of cultivated niiisliroomS; A. G. Tola/IS 
5 (i,9fo), 'No. X, pp. 51~hJjf, pi. I).—An aceount Is f^iven of a disease of iimsli- 
rooms obsorreii in cjivcs in and a])out St. Patil, Mliiii. 

An exaiiiination of disecdored 'portions ot‘ the mushrooms showetl the presiMU'e 
of bacteria, which were isohittsl, the causal oi\s^anisin hei!i;4 a facultative anae¬ 
robe of tlie rseiiiloiaonas type, corres],)on(linA' to Biiet^vX.noi flyuoresccfos tumept for 
the fact tliat in dextrose hrotii the reaction is acid insload of alkalii:ie. Some 
experiineiils v/ere conducted for the control of the disease, sprayini.^ wiili a 
iramljer of solutions and fimiigatiipj^ with sulplmr bein.^ tested. 

The fiiiiijb.pLtion of the mushroom beds with snipluir before planting' the 
spawn gave a.bsoliitely clean iviiishrooins. This treatment, It is said, costs 'iiboiit 
5 cts. joei' l,t)00 cii- ft. and Inis prov(vi entirely practical. 

A coimiioix but very serious potato disease in Cuba, Ik A. Jeiilk (’Modem 
Oiihe, o {J9t3), No. 4, pp. JjiiMiS), —A description is given of tlie late blight or 
downy jiilklew, caused by Phpiophihora infestans, with suggestions for Its eori- 
trol. 

Experiments in preventing wart disease of potatoes (Jour. lUL Agr. 
ILomlon], 21 (itiJfd), No. 12, pp. mr>~-ir28).--hi a previous publication fK. B. 
li., SI, p. 812) the use of formaldehyde for the control of the wart disease of 
potatoes (GhrpsopMpGfis emlohiotiea) was recommended. During the summer 
of 1914 experiments were carried on in a number of places in England to test 
the value of this treatment, but with unsatisfactory results. 

Comparisons were made between formaldehyde solution, corrosive sublimate, 
fertilMug with sulphate of potash, kaiiiit, salt, supeiphosphate, etc. These 
©x]>erinients were carried out on land that was known to be badly infected 
with the fungus, but very little diEereuce was observed so far as the amount of 
disease was concerned. The plats treated with corrosive sublimate seenK 3 d to 
have had an increased amount of disease. 

Experiments on the xdrulence of Bacillus solanacearum against ditTerent 
Hicotiana species and varieties, J. A. Hontno (BuL Bali ProofuhiL Medan, 
AM. 2 (1.914), pp. id).—In continuance of previous work (liJ. S, Ik, 28, p. 4-IG) 
the author studied the allegeduunmniity of :v. ruutka, claimed by Uyeda (10. 8. 
U., 18, p. 151) to be resistant to bacterial wilt. 

Of 200 plants (10 each of 20 types) of iV. runtiea luocailated with B. mla- 
naecumni, all but one died (a result, moreover, practically dnplicaled In 0 other 
species), showing tlmt In Dtdi, at least, N. runtiaa is iionreslst'aut a,ii,d useless 
for hybridizing purposes. ' No variety of N. fahwnm' iiroved to be really im¬ 
mune, and only S varietteB (2 from Idauilu and 1 Japanese variety) were less 
affected than were most species of Deli tobacco. 

Experiments with plants from seed from widely separated regions sliowed 
that the introduction of a larger quantity of bacteria, w^ith their excretl^in prod¬ 
ucts reduced the inoculation period greatly and was more fatal, the fenv ])1iUil‘s 
which resisted (10 out of 278) being inoculated by means of a capillary tube 
and hence with fewer bacteria. These and other observations raise the c|ui:*stiori 
as to Avhetiier in a fresh culture ah' or only a portion of the bacterial are 
virulent. 

It is thought that in Deli the diiftrences in climate and in cultivation are in 
favor of a greater virulence of B. \^olanacearmn>, also that foreign varieties 
seem to promise no better hope of producing resistant varieties than does Dell 
tobacco itself. '\ 

Two iie-w species of fungi in tobacco "seed beds, P. A. Saccakdo and B. 

Pevronel (BqI Tcc. CoUiv. TaBaccM IBmfatif. lB (IBM), No. 1, pp.AMj, pi. 1).— 
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Description»‘3 are given of Glwopezi.m tnrrmila n. sp. and Hyalopus geopMJns 
n. sp., wliicli iiave been found occurring in the soil of tobacco seed beds, from 
wliicii tliey attack the tobacco plants, sometimes causing serious lo»ss. 

A review of investigations of tiie mosaic disease of tobacco, together witli 
a bibliography of the more important contributions, II. A. Allakd (Biil, 
Torre 1 / Bot. Gluh, 41 (1914), No. 9, pp. 4-^^-4oS). —This review and bibliogTaphy 
of mosaic disease of tobacco, under its various names, covers im^estigations from 
1SS6 to 1914, concluding with the author’s own report already noted (B. S. R., 
SO, p. 450). 

Fire blight, W. H. Brittain {Brit, CohimMa Dept, Agr, Mart. Branch (Jirc, 
23 (1915), pp. 10, fiijs. 2). —popular description is given of the fire blight of 
pears, apples, and occasionally ciuinces, caused brc Bacillus mnijlovorus, with 
directions for Its control. In addition to the trees mentioned above it is knowm 
to affect also hawthorn, June berry, and mountain ash. 

Fungus and other diseases of the apple and pear, G. P. Daenell-Siiith and 
E. MACKINNON (Apr. Ga^. N. B, Wales, 25 (1914), No. 12, 2 )p. 1Q37-1044, 

2d (1015), Nos. 1, pp. 51-57, pis. 2; 2, pp. 105-113, pis. 10). —Descriptions and, 
so far as definite methods vitb known, suggestions for control are given of 
canker, bitter lot, Phyllostieta canker, hfectria canker, blight, mildew, crown 
gall, bitter pit, apple scab, pear scab, black rot, spray injury, frost band, 
chlorosis, etc. 

The toxic action of sulphurous anhydrid on olive blooms, L. Petei {Biudi 
suUe Malattie delVOltm, VI. Rome: R. Bta:^. Pafol. Veg., 1914, pp. 65-76, pi 
1 , fig. 1 ).—Continuing previous studies (E. S. R., SO, p. 245), and noting here 
the results of tests carried out under controlled conditions as regards tempera¬ 
ture, moisture, and sulphur dloxid content, the author states that this ga.s in 
the concentration of about 1 : 10 , 000 , while not neeessjirily hurtful to other 
parts of the plant, is directly and rapidly injurious to the olive stigma at a 
relative humidity of 75 to 80 per cent, this effect, however, being lessened by 
relative dryness of the stigmatic papillfe. Pollen shows much higher resistance 
to this gas, sepals and petals showing either about the same resistance as do 
the young leaves, or somewhat less. 

The fungus of peach mildew, N. Wobonichine (Bui. Trimcst. Boe. Mycol. 
France, 30 (1914), No. 3, pp. 391-401). —Discussing related literature and de¬ 
tailing his own studies in regard to Bphwrothcca pannosa, causing mildew of 
roses and peaches, the author concludes that the biological and nior]>hologleal 
divergencies noted are sufficiently great to warrant the separation of this 
species into the varieties ro,%c and persiew, corresponding, resi)eetiyely, to the 
host attacked by each. 

A disease of gooseberry new to Italy, C. Gbecpi {RU\ Patol. Veg., 7 (1914), 
No. 4- PP' 97-99). —This is a brief note on the outbreak of Bphwrotheca m.ors^ur'vm 
ill England and parts of Europe, it appearing at points in Italy in 1913 and 
1014, with discussion of measures for its control. 

The influence of the medium and of atmospheric factors upon the develop¬ 
ment of downy mildew, L. Moeeau and B. Vinet (Prog. Agr. et Vii. (F<L 
VBst-Gcntre), 35 (1914), No. 34, pp. 225-235). —The authors detail and dlBcuss 
recent observations on downy ■ mildew of the grape, regarding variations in 
virulence of the parasite and in susceptibility of the host, and the influence 
>f the medium and of atmospheric agents upon the development of the fungus. 
Iffiey discuss also, in this connection, the significance as regards spraying, etc., 
)f these considerations and of recent observations on the temporal and causal 
^|felations of the outbreaks with the other phenomena. 
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Downy mildew and copper sprays, G. H^jeon {Prog. Agr. et YU. {Ed. VEst- 
Centre), 35 (1914), Eo. 35, pp. 25S-263).—The author gives some results of 
imactlcal experience in eomhating Peronospora iu his own vineyard. 

CoiJiiJlele or eoin!)iiied treatments were found to be comparatively inexpensive 
in comparison with the results obtained. Copx)er acetate and eo])per sulphate 
may be used separately or tog(d:her. High i>ressvires app’litHl to spraying llnlds 
siiifielent to reduce the liquid juaictically to a fog are found to give more imiie 
plete access to all portions of both stocks and clusters than do lower pressures. 

Spraying in relation to flowering, L. Leijetin {Prog. et Vit. {Ed. PJAU- 
Centra), 35 (101//), No. 23, pp. Ill, 712). —It is stated that.in 1013 the injurUnis 
effects of copper acetate used as spray on grapevines appeared tO' be accentuated 
by the tender condition of the vines owing to their ra^hd growth and the 
iiiimidity prevalent at the time of flowering. 

Death of imilberry, L. Montemartini {Rit\ Patol. Yeg., 7 {1914), No. 3, pp. 
65-74)- —discussion, with bibliography, is given of a fatal disease appearing 
in a slow or rapid form hi mulberry and receiving various local names in parts 
of France and Italy. A systematic inquiry has been instituted, among agri- 
eiiltiirists in Lombardy and neighboring territory. 

Investigations in connection with cacao root disease, A. J, Brooks (Ept, 
Agr. Dept. Et. Litcia, 1913-14, p. 8). —^Experiments are reported of an investiga¬ 
tion on the Bosellinia disease of cacao, which show that the fniigus can live 
on large pieces of cut branches such as are found after pruning shade trees in 
cacao plantations. Lime trees planted in an infected area are also liable to 
attack from the fungus. 

Tests made of the fungicide known as fungal showed that it was without 
effect in controlling the disease. From the present information it appears tlmt 
the only practical method of control is to surroimd the infected area with deep 
isolation trenches, thoroughly liming the infected soil, and burning the dlseasecl 
wood on the spot. 

The mycoplasma theory of Eriksson, Geetraxju Haasb-Bessell {Dcr. Dead. 
Bot. Gesell., $2 {1914), No. 6, pp. S93-403). —The author reports having noted, 
in ease of AUJuva rosea showing typical hollyhock rust not derived fiion the 
so-called mycoplasm of Eriksson (E. S. R., 25, p. S50), the ploiit.iful occurrence 
of structures apj)arently corresponding tO' the secondary prornyeelhi of that 
author. 

A bibliography is appended. 

A new disease of chestnut, F. Cavara {BUk Patol. Yeg., 7 {1.914), No. 1, pp. 
A-5, figs. 2).—^The author describes a disease affecting the lower jxndlous of 
young chestnut i>lauts, as due to an organism found in connecilon tluvrewitli, 
which receives the name Baeterinm aast(imc(>him u. sp. 

Bibliography of the chestnut bark disease, It. K. Beati’ie (Pvnn. (diesimil 
Tree BUgM Com. Ilpt, 1913, pp. 97-122). — A. bibliograidiy of jaiblicalions relui;- 
ing to the bark disease of chestnut to the end of 1013 is given, aboul; ‘IPO rcOhr- 
ences being included. 

A disease of pines caused by Qi'onartiuiii pyriforme, G. G. Il'o.ixavr.ofc ami 
W. BI. Ix)HO (F. B. Dept. Agr. Bui. 247 {1915), pp. 20, pis. 2, fig. J). 
authors give a detailed account of their investigations on i.lie fongsis (J. pip 
riforme, which causes a disease of pines and has for its alterimte 'Ived pinni: 
Gofnandra unihelhita. 

This fungus is widely distributed throughout the TJiiilxal r*^4'atcs juiti caus<.‘S 
considemble injury to different species of pines, being particularly Jiijiirious to 
pines growing in iiurseiies. 



DISEASES OE PLAKTS. 


449 


For tlie eradication and control of the fnngns, attention should he given to 
nurseries, and all diseased pines destroyed, so far as possible. At the same 
time it will be necessary to eradicate the Coniandra plants in the vicinity of 
the nursery beds. Spraying these i>lants wdth poison substances, it is thought, 
iniglit prove efficient so far as nursery control is concerned, but under forest 
conditions this would probably be too expensive. It is recommendeel that in 
badly infected areas all diseased trees should be cut out and destroyed wher¬ 
ever possible, and in lumbering, trees showing cankers of the fungus should not 
be left for seed trees. 

A bibliography of literature referred to is given. 

A fmigiis disease of Hevea in the plantations of Bakusn, Yeemoesen 
{Bui, Agr, Congo Beige, 5 (1914), 2, pp. S12-S21), —Notes are given of a 

number of diseases observed in a preliminary survey of the Para rubber planta¬ 
tions at Bakusn. 

Boot diseases due to Fames semitostiis and similar parasites were found to be 
causing considerable loss. A trunk canker or die-back due apparently to 
Diplodni cacaoicola was also troublesome. A number of other parasitic or 
saprophytic fungi were noted, among them an undetermined fungus near 
HyXiocrella and a species of Oephaleiiros occurring on the leaves. A species of 
Gloeosporiiim was also found present on branches. 

Suggestions are given for the control of the different diseases. 

Disease of Para rubber trees in the gardens, W. B. Rutter (Ami, B’pt. Bot., 
Forestry and Bci. Dept. Uganda, 1914, P- 4)*—^The oecniTonce of fungus diseases 
due to Fames semitostiis and Hymenochcote moxia on Piira rubber trees in the 
botanical gardens is reported. The fungi were traced to old tree stumps and 
decaying timber left on the land not properly cleared of forest trees. 

Prom experiments noted in a previous report (B. S. B. 30, p. 850), trench¬ 
ing about the trees and the use of lime has been found efficient in keeping the 
fungus from spreading. 

Root disease of Para rubber caused by Sphaerostilbe repens, P. T. Brooks 
{Agr. Bui, Fed. Mala>y Btates, S (1914), A'o. 2, pp. 40-4 ^)'—The author states 
that during 1914 several rubber trees were found to have been attnclced by the 
fungus B. repens. The trees usually show thin foliage and the branches grad¬ 
ually die back. If the roots are examined the disease may be readily distin¬ 
guished from those caused by Fomes semitostus and Hynieiioehfvte nosoia by the 
absence of external mycelium and by the presence of characteristic mycelial 
strands or rliizomorphs between the hju’k and the wood. It is sometimes 
claimed that this fungus is saprophytic, but the author states that he has traced 
it into living tissues where it is undoubtedly acting as a iiarasite. 

Planters are advised to cut out and burn all trees affected by this fungus. 
While there is said to be no evidence that the fungus s])reads by means of sub¬ 
terranean strands to neighboring trees, it is recomnieuclcd that trenches should 
be dug abont the affected trees to prevent any possibility of iindergroiiiid in¬ 
fection. 

Study of Bordeaux mixture, B. Sicard (Prog. Agr, et ¥U. (Ed. rEsPGenire), 
35 (1914), Eos. SS, pp. 211-217; 34, pp. 235-241; 35, pp. 263-266; 36, pp. B89- 
291; 37, pp. 304-309; SS, pp. 323-327) .—A report on a study of the preparation 
and use of Bordeaux mixture, the reactions and qualities corresponding to 
given compositions and to changes therein, and the practical preparation and 
employment of this fungicide under conditions obtaining in the vineyard. 

Adherent fungicides, Y. Yermohel and Id Dantonx (Prog. Agr. et Vit. (E(L 
VEsPCcritrc), 35 (1914), Fo. IS, pp. 56i, 562). —^Tlie authors describe torn ad¬ 
herent fungicides, one composed of copper acetate to which gelatin is added, and 
the other of Bordeaux mixture containing casein. 
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For tlie preparation of tiie casein it is sips^gested tliat 50 gm. of powdered 
casein be added to 100 gin. of freslily slaked powdered lime mixed witli a small 
arte>nnt m: writer in. the form of a paste. After this has stood for a short period, 
an iiddii-ioiial amount of wmter may ]>e added until about a liter of liquid Is 
obtained. Is then added to the Bordeaux mixture niul is ssiiil to Increase 

Its a,;]liosiYeiie.ss very greatly. 

In ortkn^ to obtjihi the lH\st results with tlie.so fungicides the ajitliors recoin- 
mend that the .iioy.zle should he lield as close to tiie ])lants as possible. In 
sprajdng grapes for downy mildew the clusters should he well covered with the 
fungicide. 

Wetting* sprays, T. Termorkl {Prog. Agr, ct Vit. {Ed. VEsPCentrc), 
{1914), Wq. pp. 1S0~1S2). —Gelatin has heen found to confer upon sprays 
containing it an excellent spreading and wetting capacity and perfect adher¬ 
ence. Cjiselii proves to,be one of the best ageids for iucrrmslng the wetting 
cap-acity of a s])ray, ami to leave almost entirely intact the chemical coiiipositloii 
of the copper precipitate, ^Yhieh it is ada))ted to distrliaite and tix upon the 
leaves. 


ECOIOMIC 200L0OT—E1*T0M0L0GY. 

Hiiitli International Congress of Zoology, held at Hoiiaco, March 25“-’80, 
1913 (IX. Cong. Inteniat. Zool., 1913, pp. 928, figs. 178 ).—^The proceedings of 
the ninth coiigrevss are here presented, the papers being given under the fol¬ 
lowing sectional headings: Comparative anatomy and physiology (pp. 13T- 
268) ; cytology, general embryology, and protistology (pp. 271—168) ; systematic 
zoology and habits of animals (pp. 487-541) ; general zoology, paleozoology, and 
zoogeography (pp. 545'-505) ; biological oceanography and plankton (])p. 566- 
020) ; applied zoology and parasitology—museums (pp. 028-006) ; entomology 
(p|). 600-812) ; and nomenclature (pp. SI5-015). 

Zoological record, I>, Shakp {Zool. Rcc., 50 {1013), p'p. XJJ+[78:38]). --•This 
volume (E. S. It., 31, p. 50) records the zoological literature relating ehioHy to 
the year 1018 , but Includes entries for 1001-1012 ‘(hat were received too late 
for inclusion in the previous volumes. 

Infection of man with Bacterium tularense, W. B. WiTURiiv a;iid K. II. 
T.iAMr. (Jour. Inf ad. Disco^ses, 15 {1914), No. 2, pp. 331-340, pi . 1 ).— ^**A. case of 
uIcio‘at!ve coujiinctivitis and lymi'iluuieuitis in man i>s shown to l)e ca.iiS(Hl by a,, 
minute, capsubitod bailawUim in all prolaibility identical with, B. luhirense, 
whieli was first discovered by McCoy and Ohapin in' a plague-llke disease of t,lui5 
Calihfrnia ground squirrel] {(HMlus hccehcgi) [E. S. It., 26, p. 461], , . . Our 
findings would S(‘ein to indicate that t.liis disea.se is widesi>reud among rotlenl's. 
Furtlier, we wish to call attentio.u to the fact th.at this recently distaivered 
disease of rodents is ' apparently sullieieutly virulent for gray mice (l/w.v 
nimcKlns) to warrant the presumrition that it may so,me day ta,ko its i>la(‘e 
along -with B. pestis as a menace to man.” 

A new bacterial disease of rodents transmissible to naan, W. B. WuraniY 
(Pud. Health Bpts. [77. 8k], 29 {1914), No. 51. pp. 3387-339 0}.~~-Th(} plagnedike 
disease of rodents previously described by McCoy (B. S. Id, 25, ]>. 246), and 
found by McCoy and Chapin (E. S. B., 20, p. 461) to be due to a. new bac,llliis 
{Bacierinnh tularense), has been cliscoa’ered by the author and B. H. La,mb to 
be' transmissible to iiiaii. 

Two cases have thus fax* been observed, both at Cincinnati, O'hio, one a meat 
cutter, the otlier a farmer’s wife. It w^‘^s suspected that the disease had been 
transmitted from wild rabbits since they are the chief variety of wild game 
sold in the markets and because of reports of hunters that wild rabbits in 
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Indiana and Iventncky were dying in large numbers. Ei^aminations made of 
two rabbits found dead on a farm near Vevay, Incl, four miles from v/Iiere 
one of the c;ises came from, showed the gross lesions of the disease and were 
proved by guinea pig inoculations and bacteriologic examinations to be infected 
with B. tularcHSc. 

The author states that at the time of wndting he is engaged in testing out 
rabbits from Kentucky and Ohio which are in all probability also affected with 
the same disease; he is inclined to conclude that this rodent disease is widely 
distributed and that extensive epizootics among wild ral)hits occur frequently. 

While the human cases on record were both individuals who had handled and 
dissected wdld rabbits and were both cases of conjunctivitis it seems possible 
that infection may occur through less direct channels and that other types 
of infection in man may occur. On the basis of animal experiments it seems 
possible that ulcerative rhinitis, ulcerative or membraneous sore throat, gastro¬ 
intestinal infection, or lymphadenitis secondary to eiitaiieoiis infection may 
occur. Susceptible rodents may be infected by feeding and by the introduction 
of infectious material into the eye or nose or upon an abrasion of the skin. 
Experiments on transmission by contact or association have failed in the case 
of guinea pigs and ground squirrels but a recent experiment v/as successful in 
the case of rabbits.” 

It is pointed out that rodent fleas may possibly convey the infection to man 
since McCoy and Chapin succeeded in transmitting it among ground squiiTels 
twice by means of 100 to 500 squirrel fleas, respectively. 

Discovery of Bacterium tularense in wild rabbits and the danger of its 
transfer to man, W. B. Wherey and B. H. Lamb {Jom\ Amer. Mcih Assog., 
6B (.L9f//), Wo. 2S, p. BOJfl).—A detailed report of the occurrence of this plague¬ 
like disease in the two rabbits mentioned in the paper noted above. 

Color key to North American birds, F. M. Chapman (New- YorJc: D, Apple- 
ton d Co„ 1012, rev. ed., pih XA-S56, fips. SJfO ).—^This work, prepared with a 
view to aiding in the identification of the bird In the bush, consists of an intro¬ 
duction, synopsis of orders and families of North American birds, color key 
to North American birds, and a systematic table of North American birds. An 
ai)pendix contains a faunal bibliography (pp. 305-331). 

Common corn insects, R. L. Webster (loioa Btn. €irc, 2S (1915), pp. 16, 
figs. 15 ).—This is a popular account of the insect enemies of corn in Iowa. 

Katydids injurious to oranges in California, J. E. Horton and C. E. Pem¬ 
berton (0. B. Dept Agr. Bid. 256 (1915), pp. P?-*?- 5, figs, id).—This bulletin 
reiiorts studies conducted with two species of kiitydids, the fork-ttiiled katydid 
(Bcuddcrki fnmita) and the angular-winged katydid (Microoenirum' rhoniht 
folium ). 

The amount of injury caused ])y B. fvrmUi increased consideraldy from 1910, 
when it first came to attention, until 3912, w’hen it caused a loss in several 
orchards of a full fourth of the crop. A single katydid may destroy several 
small oranges in a day, the orange once attacked being invariably rendered 
unfit for sale. The young katydids are on the trees and actively feeding and 
the injury usually begins about the time the petals are dropping. The blos¬ 
som buds are sometimes attacked, a hole being gnawed through the petals to 
reach the pistils and ovary, which are often destroyed in a considerable number 
of blossoms. The injured oranges usually have been more than one-third 
destroyed, or have received one or more holes hrrge enough to admit .the head 
and thorax of the slender katjulid nymphs, these holes often extending entirely 
through the orange, xlt picking time many of these damaged fruits are con¬ 
spicuous owing to the clean-cut circular holes in the rind, which vary from the 
size of a dime to about that of a silver dollar. 
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Tlie bulletin iiicliides an aocoiiut of the food plants, life history, lunl habits, 
with teelinical descriptions of the several str.ges of these katydids. 

A sinali ciialeklid belonging to the genus xVna,status is the only enemy of 
the egg discovered during the investigation. This parasite Is much more effec¬ 
tive in checking the angular-winged katydid than aS^ furcata In orange groves 
in the San Joaquin Valley. 

The angular-winged katydid, while niiieh lo.ss imiioiiaad:, is a,Iso responsible 
for a certain ainoinit of injury to orange trees. The first instar nym]>hs of 
M, rliomUfcMiim feed principally, if not wholly, upon the leaf surfacac rmuoving 
merely a chlorophyll layer. Ltder stages gnaw clear tliiroiigh the lea,Yi‘S, till¬ 
ing tliein -with ragged holes and destroy a larger anioiiut of foliage in propor¬ 
tion to their number than does the fork-tailed katydid. It has nevtn* been 
observed to attack blossoms or fruit. The eggs of this sjiecies are also altaclced 
by AwisUitus sp., it being estimated that SO per cent or more of all eggs depos-® 
ited are destroyed. 

Spraying experiments conducted and here reported have led to llie recom¬ 
mendation of two applications of arsenite of rune at the rate of 2 11)S. ])er loO 
gal. of water, or t^YO apxhicutious of arsenate of lead tit the rate of 4 lbs. 
per 100 gal. of water. The first ai>piicution should be made, tit the Ititest, 
immediately after most of the petals have fallen; the second aiipliiaUion, from 
10 clays to two ^yeeks tifter the first. “ If it seems desirable to spray for 
the citrus thrips also, lime-sulphur should be added to the above at the rate 
of 2 gal. per htmdrctl, and a third application of limc-snlpliur only, at the 
same dilution, should be made about two or three weeks after the second. The 
cost of spraying will vary somewhat according to sizie of trees, cost of labor, 
team hire, iiisecticlcles, etc., but with ordinarily good management will not 
exceed per acre.’"’ 

Control of the changa, S. S. Ceossman and G. N. ‘WoLCorr (Porto Rico Bit. 
Agr. Eivgt, Bta, Cira 6 (1916), pp, a).—Experinients extending over a period (if 
several years are said to have led to a very easy, cheap, and effective method 
of destroying this mole cricket (Scapfcrr^cim didaetylur), accounts of wdiicli 
by Barrett (E, S. II, 14, p. 885) and by Worsham and Heed (K. 8. Ik, 21), 
p, 55T) have been previously noted. This consists in tlie use of Paris green 
2.5 to 3 lbs. to 100 lbs. of low grade flour. This mixture, when plncjcd around 
the tobacco ]ilant In a shallow trench almut 1 in. di^ep and 3 in. from the 
tobacco plant at the rate of a heaping teaspoonfnl to tlie plant, results in prac¬ 
tically 100 per cent stand. Broadcasting before planting at the rate of from 
250 to 300 lbs. per acre was also effective. The cost, including labor, Is said 
to amount to $8 to $10 per acre. This method can also be successfully employed 
in proteciting other crops. 

Aphids or plant lice attaching sugar caire in Porto Bico, T. IL Joxus 
(Porto Rico Bd, Agr. JiJwpt, BUt, BuL 11 (1915), pp. 19, pis. 2).—This bullet In 
presents brief accounts of two species of plant lice that; attack sugar <*arie hi 
Porto Eico, namely, Bipha flam, to which the name “yellow sugar cano aphis 
is applied; and Aphis setariw, to which the name “brown sugar cane aphis’’ 
is given. B. flam occurs on the under surface of the cane leaves, osrK‘<!iaIIy 
those which have hegun to bend over, while A. setarim occurs at the jiimhion of 
the leaf sheaths and, leaf blades of young cane on the lower surfjice and on 
either side of the midrib. 

Observations and experiments on the San scale, 8. A. Pokbes (IlUnois 
Bta. Bill. 180 (1916), pp, 645-^61, figs. S). — A brief note is given, on the life 
history of the San Josd scale, including a diagram of annual generations de- 
scending from one hibernating female, followed by a report of tests of orchard 
sprays. The,work is summarized as follows: 
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Experiments with infested ripe apples show that the San Jose scale may 
live and reproduce freely on such fruits plucked from the tree and kept at 
ordinary room temperatures, and that liTiiig young may continue to be born 
under such conditions during a period of eight weeks. Infested apples taken 
from c‘old storage in December gave similar results, young being produced on 
these apples for 25 days. 

“ Exact breeding experiments conducted at TJrbana in 1906 in a way to dis¬ 
tinguish throughout the season the descendants of the first born from those of 
the last born of each generation, gave tv/o successive generations of the last- 
born series in the complete year and four such generations of the first-born 
series. A computation based on data thus obtained yielded a possible rate of 
multiplication under optimum conditions of 32,791,472 to 1 for the year. This 
total is only the ninety-eighth part of that of other Investigators, who took no 
account of diminished numbers of generations produced by late-born individuals. 

Spraying operations with various preparations of lime and sulphur and 
with two brands of miscible oils justify the usual preference for the sulphur 
solutions, especially because of their more prolonged effect when applied in 
spring. The homemade solutions were equally effective with those ready¬ 
made, requiring only dilution for use. These experiments also illustrate the 
great advantage of early spraying, before an orchard becomes heavily infested, 
and furnish evidence tliat spraying in spring is much more effective than spray¬ 
ing in fall, the ratios of benefit being some 20 per cent greater. The possibility 
of redeeming and restoring a badly infested orchard and maiiitJiiiiing it in good 
condition, with one or two sprayings a year, was well estiiblished by these 
operations.” 

Pood plants of the gipsy moth in America, F. H. Moshee {JJ. Dep'L Ayr. 
Bui. 250 {1915), pp. 89, pis. 6 ).—^This is a report upon investigations eondueted 
during the jmvs 1912, 1013, and 1914, with a view to determining the favorite 
food plants of the gipsy moth, A brief statement is given of the results secured 
with each plant tested. The work leads to a division of the food plants into 
four classes: (1) Species that are favored food for the gipsy moth; (2) species 
that are favored food for the gipsy moth after the early larval stages; (3) 
species that are not particularly favored, but upon which a small proportion of 
the gii>sy moth lamxa may develop; and (4) species that are unfavored food 
for the gipsy moth. The species In the first of these classes are at present 
the dominant species in the woodlands in the area' now infested with the gipsy 
moth, but the encoxiragement of coniferous growth is recommended, provided 
the class (1) trees can be eliminated. 

The sugar cane motli stalk borer (DiatrjBa saccharalis), T. H. Jones (Forto 
M'lco Bil. Agr. FJxpt. Bta. Bui. 12 {1915), pp. 30, pis. 3, fig. 1 ).—summarised 
account of this borer, which is distributed throughout Porto Pico, its biology, 
control measures, etc. A report of investigations of the injury by this pest In 
Porto Kico by ATrn Dine has been previously noted (E. S. R., 27, p. 659). 

Two parasitic enemies occur in Porto Rico, one an egg parasite {Trieho- 
gramma nvmuttim), the other a tachinid fly, probably Ilypostena sp. A parasitic 
timgm. {Gordgceps Mr'beri) attacks the larva and pupa. 

'' The preventive methods of control advised to reduce injury by the borer 
include planting of noninfested seed, simultaneous planting and harvesting of 
large areas of cane land, and clean cultivation before and after planting. The 
remedial measures of control include the collection of egg clusters and the cutting 
out of dead hearts. The burning of trash as a means of reducing injui'y is not 
to be recommended and the use of trap lights as a means of capturing the adults 
does not seem advisable. At the time of harvesting, all stalks cut in the field 
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slioiilcl bo taken to the mill im«l ground in order that the numbers of the larva? 
liiitl pupa? be reduced/’ 

xl bibliogrnifey of 14 titles is included. 

Ainericaii plum borer, E. B. BiUAKESlkb (17. Dept. A.gr. Bui. 2Cit {HUB), 
pp. id, plw 3, fig. report of biological studies of Eu^ophem ucniifuncrallH 

eoiidiK:ted do riiig 

This le])idopteroiiis borer appears to piaTer trees that are in a somewhat 
weakened coiidition, such as those partially girdled hy the disease comnionly 
kiiowii as collar blight or mechanically injured by frost. Without injury of some 
sort to its host plant the borer rarelj'^ succeeds in establishing itscVlf, and (?n- 
tirely healthy and uninjured trees are in little danger from its attack. Where a 
tree has sufiered injury the work of tliis borer may, in many eases, considerably 
shorten its life. Beginning at some scar, wound, or crevice, where a bark scale 
offers partial iU'otectioii, the larva works its way back into the living tissue, in 
broad, shalhmp irregular galleries just beneath the bark. It has been found 
feeding upon plimi, peach, cherry, Chinese plum {Primus simfjnl), Kiolter pear, 
mountain ash, persimmon, apple, and Knssian mulberry. The author has fouiul 
it equally abundant on plum, cherry, peach, and apple. 

The insect is knowii to occur in 21 different States ns far separated as the 
District of Columbia, Arizona, and Washington. The species hibernates in the 
larval stage under the bark scales in a tough cocoon of white silk at the entrance 
of its feeding galleries. In the latitude of northern Virginia and the District of 
Columbia in a normal season pupation commences about April 1. In the latitude 
of Winchester, Va., the adults begin appearing the last of April or first of May, 
Ovipositioii commences in from one to three days after emergence, from 12 to 
74 eggs having been deposited by moths kept under observation in the laboratory. 
At Winchester during 1913 eggs deposited the latter part of April and early May 
required from 8 to 14 days for incubation. Eggs of the first generation appa,r- 
ently begin hatching the early part of May and of the second ge?ncration about 
July 1. Observations at Winchester of laiwre which hatched on May 7 showed a 
feeding i:)eriod of 34 days, a prepupnl period of 2 days, and a l)Upal period of 10 
days. 

The larva has a number of parasitic and predaceous enemies. Two parasites 
reared at Winchester have been determined as Ideehthis sp. and Mesostemis 
thoracleiis. The former was the more common, some 13.47 per cent having been 
parasitized by it Jtopieetis marginalnu, 1/. graeUls\ and Piiupla s|). were reared 
from borer larvie at Fort Valley, (la., in 11-105, and T€nel)rioidqs coriicaUs liae 
been taken feeding Ujam them. 

It is thought that this borer will probably never become a post of more than 
ordinary importance, except in occasiomd isolated eases. When tin? ortliiiary 
precaution of cutting away the dead bark and painting the wn)umhHl ai‘eas is 
followed, this may be regarded as sufficient for the (‘ontrol of the borei*. Where 
the borer has established Itself already, the cutting out mc?thod is the only one 
that can be follow^e<1. 

A bibliography of 12 titles is included. f 

Douglas fir pitch moth, J. Buotn'er (U. Dept. Agr. Bui. 2B5 (10HJ/', pp. 
23, figs. 10 ).—It has been definitely cletermimxl that in the northern lio(l<y 
Mountain and Pacific coast regions the Douglas fir jjitch moth (Besia nova- 
roensis) is responsible for at least 90 per cent of that damage to Douglas fir 
(Fseudotsuga taHfolia), known as pitch seams, gum cheek, wfindslmke, etc., and 
the same species appears to be responsible for the similar depreeisdion iiLtlmber 
that occurs in the southern Eoeky Mountain district. 

The loss occasioiUKl by the work of this class of insects causes the difference 
in price between absolutely clear lumber' and the lower grades. They wftrk in 
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a portion of tlie trunk wliick later clears itself of brandies, bence only logs are 
affected wblcli, were it not for previous infestation by would yield only 

tlie better grades of lumber. Douglas fir sawyers estimated a general loss in 
tlie entire Douglas fir product of between 7.5 and 15 per cent due .to pitcb 
seams. Tlie depreciation is lowest in tbe Kocky Mountain region and beavlest 
toward tlie coast, evidently corresponding to tbe respectively slower or quicker 
growth of tbe trees in tbe respective localities and to tbe relative scarcity or 
abundance of tbe niotb in these regions. 

Tbe author presents an account of its life history and habits and of tbe 
nature of its injury. A period of three years is said to be required for tbe 
development from egg to adult, 30 days being required for tbe incubation of 
tbe egg and a similar period for tbe pupa. Two generations of larvae may be 
found at any time of tbe year. 

In determining control measures readily accessible areas were selected for 
detailed investigations. Tbe results of tbe work are said to have made it evi¬ 
dent that to accomplish any permanent good under general forest conditions it 
is best to extend control over large areas. ‘‘Destruction of the larvae is tbe 
only remedy that can be used to reduce an infestation. When tbe infested pitch 
tube is located, it should be separated from tbe tree, tbe thus exposed larva 
killed, and to insure cleaner healing tbe ragged edges of tbe wound should be 
smoothed with a knife or small ax, after which they should be painted with 
creosote or a similar preparation, to prevent reinfestation by insects or fungi. 
Tbe enlarging of tbe wound by the smoothing of its edges will also leave a 
pitch blister In tbe tissues, but tbe ultimate result will not be nearly as dis¬ 
astrous as from tbe untreated sesiid wound, since a clean healing from tbe 
inside obviates much of tbe chance of its producing a circular seam. Freshly 
vacated wounds might be treated tbe same way with profit.’’ 

The Hessian fiy situation in 1915, F. M. Webster and B. O. G. Kelly 
(U. B. Dept Agr.y Office Bee. Circ, 51 (1915), pp. 10, figs. 5).—This circular pre¬ 
sents diagrams which illustrate tbe seasonal development of tbe Hessian fly 
from egg to adult twice during tbe year and a map showing approximate dates 
in tbe fall, in various parts of tbe country, after which, under normal meteoro¬ 
logical conditions, wheat may be sown without exposing it to serious attacks 
by this pest. 

House files, L. O. Howard and H. H. Hutchison {U. B, Dept Agr,, Fmimrs^ 
Bui. 679 (1915), pp. 22, figs. 15 ).—^Tbis bulletin, wbleh sui>ersedes Farmers’ 
Bulletin 459 (E. S. B.., 25, p. 762), gives particular attention to preventive and 
control measures. 

Further experiments in the destx'uction of fly larvae in horse manure, 
F- C. Cook, IL H. Hutchison, and F. M. Scales (U. B. Dept. Agr. Bui 245 
(1915), pp. 22, f)l. 1, fig. i).—This is a report of work carried on in continua¬ 
tion of that previously noted (B. S. R., 31, p. 653). 

This bulletin deals with investigations of the larvicidal efficiency of both 
organic (anilin, beta-paphthol, cresylic acid, para-dicbiorobenz;ene, formalde¬ 
hyde, nitrobenzene, &llc acid, and pyridin) and inorganic (arsenical dip, 
cblorid of lime, Epsom salts, lime-sulphur, and sulphuric acid) substances, 
together with bacteriological and chemical examinations of horse manure to 
which many of these substances were applied. Of the Inorganic substances 
tested arsenical dip was tbe only one which when used in amounts considered 
practical destroyed' the larvse of the house fly. Of tbe organic substances 
anilin*^ pyridin, and nitrobenzene, when used in certain dilutions, gave satis¬ 
factory larvicidal results, but the cost precludes their use. 

5—15-5 
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Tlie larvieidal action of plant material containing saponin (com cockle 
lAgro8temm.a githago] and agave [Agave lechegitilla ]) imtl alkaloids (blackleaf 
40 , larkspur [Delpliiiiiiim], stramonium [Datura str(Wton4uni], mikI iiellebore 
[Verairmn aMum and F. ^Irklc}) was tested. Oilier plant iiiatei’ijil tesICMi 
included oxeye daisy (Chrysantliemunh leimmiheinuiti) and pyretlirnin {(J. 
cincrarki'folluui). Powdered liellebore proved the most ellicieiit and I'unctical 
of all the siibstaiiees tested. 

“Powdered hellebore, using 0.5 lb. to 10 gal. of water and applying this to 
8 bii. of manure, is also an effective larvieido and exerts no Injurious aid:.bm 
on the fertilizing value of the manure as determined by ]')aeteriological and 
chemical analyses, and no injurious action on plants has been detected in any 
of the field tests. liellebore is used as an insectidde and is obtainable in .most 
cities and agricultural districts. The cost of this treatment is O.G!) ct. per 
bushel of manure,*’ 

Borax, w^hlch was shown In the previous bulletin to be an effective larvieido, 
is obtainable In all parts of the country, and the cost of treating manure at 
the rate of 0.62 lb, of borax i)er S bu. is 0.42 ct per biisliel. “ While borax 
may be applied to inamire at the foregoing rate and the treated manure may 
be added to the soil at the irate of 15 tons to the acre without injuring vegela- 
tion, nevertheless excessive auantities of borax may be applied to manure 
through carelessness, and injury to vegetation may in consequence result In 
the light of this year’s experiments it seems advisable to recommend borax as 
a larvleide for the treatment of outhouses, refuse piles, and all other places 
where flies may deposit eggs. However, on account of the possible carelessness 
previously mentioned, and because large quantities of maniiTe are sometimes 
used by truck growers, it seems best to guard against possible injuiy to vege¬ 
tation by recommending powdered hellebore for the treatment of ma.niire, 
since no injury can arise from the use of excessive ciiiantities, as it is entirely 
decomposed in the course of the fermentation of the manure.” 

Plague and plague-like disease .—A report on their transmission by 
Stomoxys calcitrans and Musca domestica, N. E. Waysox (Puh Health Rpt,% 
[U, B.J, 29 {191/f), No. 51, pp. SS90--tiS9S ).—The author reports that the trans¬ 
mission of Bacteriwm Marense by bites of stable flies occurs, apparently, only 
from those animals having im advanced stage of the bacteremia. In two experi¬ 
ments where stable flies were allowed to bite the infcxded animal four times and 
the healthy animal four times death did not occur, but in two experiments 
stable flies were iillowed to bite an infected animal eight tiroes and i:o bite a 
healthy animal eight times death resulted, Experiments are being eonductcHl to 
determine the length of time that flies remain infective, the results tiros fjtr 
having' been negative after 24 hours from the time of feeding. 'Houses Hies fcsl 
on 48-hoiir-old visem^a of an animal dead of the disease were foimd to convey tlie 
infection. 

The cranberry rootworm, H. B. SOAMXtEUL (U. Dept. Agr. Eul. 2eS (ihid), 
pp. 8, pis. 2 ).—The cranberry rootworm (MhaMopterm picipes) is the larva of 
a small brown chxysomelid beetle which has recently become a source of injury 
to the cranberry in New Jersey. Observations continned through a period of 
two years indicate that at the present time it is not a pest of prime importance 
on cranberry bogs, and that its ravages are not to be compared in severity to 
those of the cranberry gircller (Granikus hortuellus). 

The chief in]my is caused by the feeding of the larvm on the roots and runners 
where the latter come in contact with the ground. As a rule only the bark in 
eaten from the large and secondary roots, the wood occasionally being 
while the fibrous roots, which are so numerous as to form a dense mat m Ineh 
or moi’e in thickness, are completely devoured, The beetles feed on 
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and fruit Altliougli it is widely distributed tbrougboiit the United States, Lav¬ 
ing also been recorded from wild grape, myrtle, and basswood, and observed by 
tlie author on blueberry and inkberry, previous to its discovery on cranberry it 
was not regarded as of economic importance. The injmy occurs mainly on sandy 
lands or savannas, ivhere the root system of the vines is not so extensive as on 
muck or peat bottoms. 

The beetles appear in numbers about the end of June, deposit eggs in the soil, 
and die before fall. The larvae feed on the fibrous roots and bark of the larger 
roots until late fall, when they hibernate in cells formed in the soil. Some 
spring feeding of the larvae occurs. Pupation commences early in June, the 
average duration of the stage being 14.5 days. 

No satisfactory practice in the use of the winter flowage or the spring re- 
flow’-age to exterminate an infestation of larvae or pupae has been developed. 
Invigorating the Tines by the application of fertilizers or sand promises excellent 
results.” 

A list of eight references to the literature is included. 

The Galosoma beetle (Calosoma sycophanta) in ISTew England, A. F. Bxth- 
GEss and G. W. Gollihs (U. S. Dept, Agr. Bill. 251 (1915), pp. 40, pis. 8, figs. 
S ).—This account is supplementary to that by Burgess, previously noted (B. S. 
R., 26, p. 350). Among the phases considered are methods of packing beetles 
for shipment, the native home of 0 . sycophanta and hosts attacked, equipment 
used for rearing iireclnceoiis beetles, data relating to the life history of C, 
sycophanta, natural enemies, colonization, dispersion, etc. This predaceous 
beetle has now become firmly established in New England and has already 
demonstrated that it is a very important factor in the control of the gipsy moth 
by natural enemies. The results of 1914 indicate that it is the most important 
single natural enemy of the gipsy moth. It continues to spread each year and 
in all probability will soon be present throughout the entire territory where the 
gipsy moth is known to occur. 

The Parandra borer as an orchard enemy, F. E. Brooks {XI, B, Dept, Agr. 
Bui, 262 (1915), pp. 7, pis, 4)- —^This paper relates to Parandra hrunnea, a 
cerambycid which has attracted considerable attention during the past few 
years as an enemy of trees of several widely separated species and of chestnut 
telei*»hone and telegraph poles. An account of its injury to telephone and 
telegraph poles by Snyder has been previously noted (E. S. E., 25, p. *51). 

The characteristic injury of the insect to trees is in the form of a multitude 
of tortuous larval galleries extending through a more or less restricted portion 
of the trunk or larger branches. Its most destructive attacks usually occur 
ill the trunk within a few feet of the ground, the work being followed quickly 
by decay of the affected wood and frequently by the breaking down of the tree 
at the point of greatest injury. Cultivated fruit trees are often injured, old 
apple, pear, and cherry trees being esxiecially liable to attack. Hollow bases 
and decaying areas and cavities in the trunk and the consequent breaking and 
falling of w^eakened trees under the pressure of wind and snow are conditions 
quite commonly due in a large measure to the work of this insect. 

Records indicate that it may be found over the greater iiart of temperate 
North America. It is one of several species of borers from which trees are in 
very little danger of injury as long as they are kept in sound and vigorous 
condition. It enters the wood from dead or decaying places on the surface and 
is probably never found in trees whose trunks and larger branches are entirely 
covered with healthy bark. 

The eggs, wdiich are placed in small punctures in the surface wood of dead 
spots, hatch in from two to three weeks. The larvm mine throughout the wood 
for a period of probably three years, extending their galleries upward more 
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frequently tlian downward. At Frencli Creek, W. Va., in 1913 and 1914, pupa¬ 
tion took place during tlie last of June and tbe first of July, from ten clnys ip 
two weeks being required for transformation to adults. 

Tlie aiitlior lias found the parasite Odoniomerus melUpes to attack tins liorer 
ill lYest Virginia. The first and most important considor;ition to 

proveiiting injury by this lioror is the keeping of tlie trees in siieh eoiidition 
of soiiiiclness that the beetles will not deposit eggs in them. 'Whenever the 
borers of this species gain entranee to a tree lliere Is only one practicable 
way of removing them and that is to gouge or chisel out all the wood tlirough 
wlii( 3 li the burrows extend. After removing all the punctured wood and till tlie 
wmod soaked with water or affected by decay or disease, the cavity should bo 
sterilised by the application. of creosote and filled compactly with a mortar 
made of one part of a good grade of Portland cement and three parts of clean, 
sharp sand. 

The sugar cane weevil root borer (Biaprepes spengleri), T. H. Jones (Porio 
Rico Bit. Apr, Expt, Btci, BuL H {1915), %>p. 19, pU. S ).—While this weevil root 
borer appears to be generally distributed throughout ‘the island, the larv;e 
seem to cause most serious injury to cane in the lands on the south (*oast be¬ 
tween Giidnica and Aguirre. Injury is caused to the root system of sugar cane 
through pruning off the small roots and by tunneling into the root stocks, which 
stunts the growth and in cases of severe infestation results in the death of the 
plants. 

The eggs are laid in clusters between parts of the same leaf or of two leaves, 
the surfaces about the eggs being held together by an adhesive substance. In 
the field the eggs, for the most part, seem to be placed on sugar cane and vari¬ 
ous grasses. The larva or grub enters the soil immediately after issuing from 
the egg, and it is in this stage that the insect injures the root system of the 
cane. The pupa, the quiescent stage between larva and adult, occurs in an 
earthen cell iu the soil. Notes on the length of time passed by the root borer in 
the soil as larva, pupa, and adult are not complete, but it appears that the 
beetles wliicii develop from eggs laid at any one time are not themselvi^s ready 
to deposit eggs until about a year later. Apparently there is an overlap|)iug 
of generations. The beetles live for a considerable time, the females a]>pareutly 
longer tliaii the males. One female collected in the field and kept in confine- 
nierit remained alive from July 29 to November 8; another from August 15 to 
November 7. Dining this time the latter individual deposited 400 eggs.” 

The colleetlou and destruction of the beetles and grubs is rei^ommentliMl as 
the best luetliocl of control thus far developed. 

A brief account of this weevil by Van Dine has been previously uotiHl (D. 

R., 30, p, 355), as has a systematic study by Pierce (K. g. It., 33, ra 300). 

Cone beetles: Injury to sugar pine and western yellow pine, J. M. 

(U, 8, DepL u4.gr, Bwh 2iS {1915), pp, 12, pis. 5, fig. 1 ).'—-Injury to scchI of 
sugar pine throughout California and Oregon and of western yellow pine In tlie 
Pacific coast and southern Rocky Mountain regions, termed blighted cones ” 
and distinguished by the dying of imiimture cones soon after the sta,rting of 
the second year’s growth, is caused in large part by small scolytkl IkhMIos of 
the genus Gonophthorus, particularly the sugar pine beetle (G. hmlHyrUamr) 
caul the western yellow pine cone beetle (O. pondcrom). Accounts are given 
of these two beetles with observations of their biology and the nature and ex¬ 
tent of their injury. 

Observations indicate that from the last of August until the following May 
all the infestations within an area will consist of the broods of new adults 
which are overwintering within the blighted cones. Thus it is evident that if 
fallen infested cones from the trees which seed in a burned or cut-over area 
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could be raked up and burned between September 1 and May 1, a yery appre¬ 
ciable reduction of tlie infestation and damage might result. “ In the ease of 
sugar pine all infested cones will be found on the ground under the trees during 
tills period and, when the conditions seem to warrant it, burning may be done 
witiioiit great expense. September, October, and ISioveiiiber would be tiie more 
fatorable moiitlis for the wmrk, as -winter snow and unfavorable conditions for 
biiriiliig will probably be found during the winter and spring. 

“ Seed collectors in locating areas for collecting may estimate the amount of 
cone-beetle damage on the trees by July 15, in some situations a montli sooner, 
as the blighted cones by that time begin to stand out conspicuously on the trees. 
From these estimates the collector may determine whether or not the seed 
crop of the current year is too badly damaged to be profitably collected.” 

Porto Rican beekeeping, E. F. Phillips (Porto Rico Sta. Bui. 15 (1915), 
Spanish ecL, pp. 28, pis. 2). —Spanish edition of the bulletin previously noted 
(E. S. R., 31, p, 354). 

The silverfisk; an injurious bousebold insect, O. L. Mahlatt (77. S. Bep^t. 
Agr,, Farmers^ B'lil. 681 (1915), pp. 4, figs. 2). —revision of Circular 49 of the 
Bureau of Entomology, previously noted (E. S. R., 14, 374). 

The entomogenous fungi of Porto Bico, J. E. Johnston (PoHo Rico Bd. 
Agr. Efnpt. Sta. Bui. 10 (1915), pp. S3, pis. 9, ftg. 1). —The author here presents 
descriptions of the known entomogenous fungi of Porto Rico, based upon col¬ 
lections and observations commenced in 1910. These thus described are the 
aphis fungus (AcrostaJagmus alhus); the brown fungus (Mgerifa wel>heri) ; 
the Ascliersonia group, including the red fungus of the white fly (A. aleyroclis), 
the top-shaped Asehersonia (A. turUnata), the lemon-yellow fungus of the 
white fly (A. flavo-eitrkia and Aschersoma sp.); the mealy bug fungus 
(Aspergillus flaviis) ; the green fungus of the grass worm (Boirptis rileyi) ; 
the shield scale fungus (Oephalospornmi- lecanii); the Cordyceps group; the 
Entoniophthora group, including the brown-tail moth fungus (B. aulicm), 
Empusa on mealy bugs (Empusa fresenn), and Empiisa on the grass worm 
(Empusa sp.); the Gribellula spider fungus (GldclluJa arachnopMJa) ; the 
Isaria group, including Cordyceps 'bar'beri and the white mealy bug fungus 
(Isaria sp.) ; the green niuscarcline (Metarrlimum anisopUm) ; the black fun¬ 
gus of scale insects (Myrianghim durket) ; the white headed fungus on scales 
(Scolcconcctria coecicola) ; the red headed fungus on scales (SplmrostWbe 
coccopliila) ; and. the cinnamon fungus (Vertiellllum JieierocJadum), 

A bibliography of ten titles relating to the subject is included. 

Variation in Oxynrias: Its bearing on the value of a nematode foi^miila, 
S. B. Fracici® (Jour. Parasitology. 1 (1914), No. 1. pp. 22--30. fig, 1).-—The 
niitlior finds that the proportionate size of the organs in Nematoda is an im¬ 
portant factor In their identification and emphasizes the importance of stating 
it in the description of new species. 

"‘The locations of the cephalic parts of the alimentary canal tend to vary 
from 1 to 4 per cent, about one-third of the maximum, in Owyurias vermiculaHs. 
The location of the vulva probably varies at least 15 per cent in a long series 
of individuals. The location of the anus varies over 7 per cent, or about one- 
third of the length of tlie tail. Variations in width are so great that some indi¬ 
viduals are over twnce as wide as others. The length of the body of some indi¬ 
viduals is one-third greater than that of others. The use of the formula !s^ 
likely to yield more confusion than assistance. It is impossible to Indicate 
the observed range, and without that the numbers are meaningless. Carrying 
the measurement to 0.1 per cent gives an appearance of accuracy which does 
not exist. The formula is likely to result in the multiplication of so-called 
. si>ecies without a proper basis for their separation. 
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“A speeies slioiild not be described as new on account of a deviation from tlie 
proportions of known species unless that deviation Is great and fnnclainontal. 
Tlie space occupied by the reproductive organs sboukl not be' considered, and 
little dependence siionld be placed on tlie width of the body. From four to ton 
individuals slionld alwa^vs be studied and the observed range recorded. In this 
way the varying proportions of the diiferent species can be used in the Idcmfl- 
llmllou of collected specimens. An individual should never be blent Hied, how¬ 
ever, on the basis of the formula alone or of the proportions alone.” 

FOODS—HUMAF mTMTlQM. 

Contribution to the knowledge of the ripening* of meat, II. Kiuiin (TFiOiJcr 
Tierdrrjtl. Ilfonatssckr., 1 {t9t4)y No, 12, pp. 586-d80 '),—Analytical data are 
reported regarding samples of meat kept in cold storage from 1 to 8 days. The 
results indicate, in the author’s opinion, that the ripening of meat depends upon 
the hydroljdic cleavage of the protein. 

Studies on the digestibility of milk and means of increasing it, F. GAiTcn'icn 
(Bui GM, TUr, Mdrl ct CMrurg., 161 (191 If), No, U, pp. 371-881; aU. in 
Zerithh Biochem, n, Biophys., 17 (1914), No, 1-2, pp. 29, SO ).—In the opinion ol: 
the author the diiSculty experienced by individuals in digesting cows’ milk is 
due to the coagulation of the casein in the stomach in large masses rather than 
in finely divided particles. He recommends that antiremiet of calf or horse 
serum be added to the milk to secure the formation of a finely divided curd in 
the Btomach, as the casein in this condition passes readily into the intestines 
for digestion. 

The influence of milk feeding on mortality and growth, and on the char¬ 
acter of the intestinal flora, h. F. Bettger (Jour, Bxpt, Mc4., 21 (1915), No. 4, 
pp. 365-S8S). —This* paper reports a large number of feeding expeiinieuts with 
laboratory animals (chicks and rats), some of which have been previously 
noted (E. S. Il, S3, p. 273). 

No difference was observed in the relative value of ordinary ^sollr milk and 
of the so-called bulgaileus product. The milk and lactose diet exerted a great 
iufliience upon the character of the intestinal bacteria in tlie case of both wliite 
rats and chicks which is attributed to the lactose coiituiued in the milk', as other 
carbohydrates than lactose failed to exert this iufiucnce. 

“The ingestion of foreign bacteria, even in large numbers, does !U)t of itself 
bring about an elimination or displacemout of the common intestinal mUrro- 
organisms. Vastly more important is the influence of diet, especdally milk 
and lactose. The feediiig of Bulgara tablets or otlier preparations whieb com 
taiii as the supposedly active agent the bacillus of Met(?lmikoff and Mav/*, wdtli- 
oiit due regard to the use of milk, can, therefore, be of little, if iude{‘d of any, 
value. The beneficial efl’ects which it is claimed have been derived fnjiu tim 
use of yoghourt, and other oriental sour milk produeds have in all |)r<dKdKllity 
been due to the milk as such, rather than to the bacteria which they contahuHi” 

The germicidal effect of lactic acid in milk, P. G. Heinemann (Jour, i'a/ce/... 
Diseases, 16 (1915), No. S, pp. 4'^0-486 ).—In the experiments here reported 
samples of sterile milk containing different concentrations of laetiii nf*id were 
inoculated with Bacillus eoU, B. dysentcrUe, B. typhosus, and B. paratyphosus B, 
and incubated. Bacteriological examinations of these samples were then made 
to determine the growth of the organisms. 

Prom the results of these experiments the author concludes that, altliougli 
resistant strains may survive, the growth of pathogenic bacteria in milk is 
unlikely in the presence of 0.6 per cent of lactic acid. “ The smaller thn initial 
amount of lactic acid, the more likely is the growth of aciddx)Ierant strains. 
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Consequently, tlie slower milk sours, tlie greater is ttie danger of pathogenic 
bacteria surviving.” 

Tlie use of saccharose and invert sugar in the preparation of bread, J. 
JpxPNiCE: (Ztscfir. Zuckerinfhis. Bdlimen^ Sd {1915), 'No, 7, pp. 281-%SS), — In 
tins series of baking tests it wms found that from 5 to 6.25 per cent of sugar 
may be satisfactorily incorporated in the dougli for bread making, and that 
Invert sugar may be used to as good advantage as cane sugar. 

Wild plants used as food, Iv. Iveause {Mitt Deut, Lmidw, Gesett, SO (1915), 
No, 21, pp, S15-S19). —A number of species of plants used for greens, salad, 
and other table purposes are described. 

Jams, A. McGill {hat. Inland Rev, Dept, Gajiada Bui, 309 {1915), pp. 33 ).— 
This bulletin reports the results of the analyses of 227 samples of jams pur¬ 
chased in various provinces of Canada. A discussion of the general character 
and adulteration of the samples is included. 

Baking powders, A. McGill {Lad. Inland Rev, Dept. Canada But SOS (1915), 
pp. 3S). —This bulletin contains the results of chemical analyses of 251 samples 
of baking powders purchased in various parts of Canada during the last three 
months of the year 1914. These results would indicate that cream of tartar 
baking powMers are gradually being replaced by powders made with dried 
alum and calcium acid phosiiliate. 

[Food inspection and analysis], B. F. Ladd and Alma K. Joiiisrsow {No7*th 
Dalcota ^^ta, Spec. Bui, S {1915), No. 18, pp, 305-320). —General information 
regarding pure food topics is given, together with specific information regarding 
a number of stimples of different foods analyzed. 

The electric cooking problem, R. E. Pricket {Jour, ElectricUy, 34 {1915), 
No. 23, pp, 475-47S, fiffs. 4)* — 1^^ this article is described a thermal storage 
cooker, the essential parts of which consist of a heat chamber, containing cast- 
iron radiators surrounded by the heating element, and above this a cooking 
chamber. Both chambers are surrounded by a heat insulating medium and a 
water jacket, suitably insulated, which acts as a hot-water reservoir. This 
reservoir is provided with an immersion water heater arranged for use as de¬ 
sired. Cost data are given for the preparation of standard daily menus, and 
compared with the results of a similar test with an ordinary range. 

Electric cooking, mainly from the consumer’s point of view, W. B, Cooper 
(Tmt. Elect. Engin. Jour., 53 (1915), No, 245, pp. J}^73-497; rev, in Elect. World, 
65 (1915), No. 14, pp, 842, 84s). —The author, an electrical engineer, reports in 
detail the results of experience wdth electric cooking in his own home. Descrip¬ 
tions of the apparatus, recommendations as to improvements, and cost data are 
given. It is stated that the cost of electric cooking was about one-third greater 
than ill years when coal was used. The jiaper is followed by a discussion. 

Electric cooking and heating in private houses, A. Gillott {Jour. Inst, 
Elect. Engin, linmdon], 53 (1914), No, 237, pp. 42-53; aU\ in Sat Ads., Sect 
R — Elect. Engin., IS (1915), No, 205,1, pp, 15,16). —Different types of apparatus 
are described and cost.data and general information are given regarding each. 
The paper is followed by a discussion. 

Retail prices, 1907 to December, 1914 {U, S. Dept, Labor, Bur, Labor 
Statis. But 156 (1915), pp. 397). — ^This bulletin, which is Publication No'. 14 of 
the Retail Prices and Cost of Living Series, consists of a compilation of 
statistical data regaining the relative prices of 15 articles of food in a num¬ 
ber of different cities, for the years from 1907 to 1914, inclusive. Data are also 
given regarding bread weights and the prices of coal and gas for household 
use. A part of this data has been noted from another source (E, S. B., SI, 
p. 558), 



462 


EXPEBIMENT STATIOK BECOB.P. 


Boman cooks, Coenelia G. I-Iaecxjm {Dl<t,^crtaUon, Johns IfO'plcins Univ., 
1913, pp. 84 ),—Miicli interesting infonnation is given rci^^arding cooks and 
cooking during tlie early Iiistory of Rome. A MWiograpliy is appeiideil 

Tiie food supply of the Germans during* the war, edited by P. EeTZBAxiiiKU 
(Die Dculsche Vollcsenidhrunff mid tier hlngUsche Mishiimjcrungsplan. Bruns- 
wkdv: F. Yieweg cG ^on, 1914, pp. VJl-{-196; rrv. in Lunect ILomkml, ifl/d, /, 
No. 8, pp. 389-399).—This article presents statistical data regarding tlie total 
available food siipr)ly and tlie actual food requirements of the Ch'nnan peo¬ 
ple, and outlines various methods proposed for meeting these foc^l require¬ 
ments if the country should be isolated by blockade. Detailed descriptions 
are given of tbe proposed Increased utilization of ngrieultnral products and 
the necessary alteration in living conditions. 

Soup kitchens, M. Bubneb RundscJuiu, 2o {1913), No. 9, pp. 309-315).— 

Descriptions are given of tbe nutritive and energy values of some dietaries 
eonniionly furnished poor people at small cost. 

hfutrition and growth, L. B. Mendel iJou?\ Amer. Med. Assoe., 64 (1915), 
No. 19, pp. 1539-1547, figs, 5). —Important data, including both those resulting 
from the author’s own experiments (B. S. R., 32, p. 460) and the results ob¬ 
tained by other investigators, are brought together in this lecture, which 
considers protein, carbohydrates, fats, lipoids, and accessory diet constituents 
(‘^vitamins’’’), as factors influencing nutrition and growth. * 

The “central-normal” nutrition of adults, G. 0mm (BerUn. Klin. 
Wclmschr., 52 (1915), Nos. 17, pp. 4S3-4S8; 18, pp. —Physical measure¬ 

ments of 132 men and 149 women ai’e ref>orted, which include that of the, 
“central-normal” body weight (the weight associated with “central-normal” 
nutrition, a condition said to exist when the physical measurements conform 
to an arithmetical mean). The author concludes that the condition of nutri¬ 
tion is normal provided the measiu*ed body weight equals that indicated by 
the average of a large number of standard values, the index of the thickness 
of the abdominal fat layer lies between 2.48 and 2.69 cm., and the examination 
reveals no abnormal features. 

The influence of drinking water on the digestibility of solid substances, 
F. Groebels (J:Iop})e-8c}fl€Fs ZiscJir. Plijmol. Cftcm., 89 (1914), No. f-J, pp. 1-21, 
figs. S; ahs. in Egg. Rundschau, 25 (1915), No. 9, p. »).— The following results 
of experiments were noted: 

riire water left the stomach more rapidly than did bread and water mixtures. 
Bread eaten five minutes after drinking a moderate amount of water rcniulred 
twice the time for leaving the stomach as did water alone. Wiion watcu* was 
taken five minutes after eating bread, the time i-equired for it to leave tlie 
stomach was vShorter than for bread eaten alone. A mixture of bread and, watcu* 
remained in the stomach a longer time than did bread and water taken seim- 
rately. 

The influence of protein intake upon the formation of uric acid, A. 11 
Taylor and W. C. Rose (Jour. Biol. Chem., 18 (1914), No. 3, pp. 519, 520; ulm. 
in Zenm. Pligsiol, 29 (1914), No. 12, p. 575).—The ingoslion of a!>nonually 
large amounts of protein, following a preliminary period during willed,i tlie 
subject received a purin-free ration, produced a very considerable increase In 
uric acid excretion. This may be explained liy an unusual production of nuclear 
material from the excess of amino acids, or by an exceptional cell activity. 

The creatinin excretion remained approximately constant. 

The metabolism of organic and inorganic compounds of phosphorus, K. B. 
Foebes Er AL. (Ohio Btci. Tech. Bui. 6 (1914), PP* 80, pis. It?).—-This bulletin 
reports In detail ^the results of a series of feeding exi)erii,nents w,lth pigs, to 
compare the nutritive value of repi’esentative phosphorus compounds, including 
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pliospliates, Iiypopliospiiites, nucleic acid, pBytin, and glyceropBospBates. Tlie 
pigs AYere given a basal ration low in pbospboms, consisting of pearl lioininy, 
blood albumin, %vbeat gluten, and salt, to wbicb were added tlie pliospliorus com¬ 
pounds studied. In some experiments corn bran and small amounts of other 
substances were added to the ration to relieve feeding difficulties. 

Detailed ta!)iilated data are given regarding the gain in weight of the animals 
in relation to food consumed; the weight and composition of various tissues and 
organs of tlie slaughtered animals; the development and strength of the bones; 
the chemical balance of mineral elements; the digestibility coefficients of the 
proximate food constitutes; and the determination of nitrogen, ammonia, and 
creatiniii in the urine. 

Ill the discussion of the results of these experiments the authors bring out the 
following facts: The results of one series of experiments indicated that “phos¬ 
phorus from orthophosphates, hjimphosphites, and yeast nucleic acid, w'hen 
added in the pure form to rations low in phosiihorus but capable of maintaining 
phosphorus equilibrium, may all be absorbed by swine, and may be retained in 
consideralde quantity for at least 10 days”, and although not proved, it seems 
jiossible that this retention may be permanent, xinalyses of slaughtered animals 
showed that the mineral constituents and ether extract of the blood, as well as 
the relative proportions of the bone salts, varied consistently as affected by 
the food. 

There was no evidence for the belief that phosphates and glycerophosphates 
have different effects upon the gross composition, growth, and metabolism of 
the animals. Glycerophosphates, how^ever, are much better tolerated than are 
phosphates. These experiments show that ‘'with a low-phosphorus ration It 
seems to be impossible to make up the deficiency of phosphorus by the addition 
of readily soluble phosphates in the pure form.” 

The phosphorus compounds studied are rated in the order of their decreasing 
acceptability to swine when in amounts siiiiplying equal quantities of i>hos- 
phorus as follows: Glycerophosphates, phosphates, phytin, nucleic acid, and 
hypophosphites. 

From difficulties encountered in feeding yeast nucleic acid, commercial phytin, 
and the related compounds of wheat bran, the authors conclude that the isola¬ 
tion of such compounds changes their them identic effects so that it is impossible 
to determine from the experimental feeding of the pure compounds what is the 
nutritive value of these substances as they occur naturally in foods. 

These experiments do not show that the organic phos]ih.orus compounds 
studied (nucleic add, phytin, and glycerophosphates) are superior to the inor¬ 
ganic compounds (orthophosphates and hypophosi)hites) as regards nutritive 
value. “ It would seem, therefore, that fur purposes of growth, tlie usual diet 
of aniiuals must contain a sufficiently large proportion of organic to inorganic 
pliosphoriis. In this relation, then the important consideration Is simply one 
of lUe total phosphorus of the ration, and any such supplemental phos])horus 
a'> is to be added to the diet of the healthy, growing animal may be added as 
inorganic phosiihate. 

“ It seems unlikely that, with grown or growing animals, any ration composed 
from natural foods, and supplying the nitrogen requirement, will fail to furnish 
enough total phosphorus to maintain phosphorus equilibrium. That many 
rations compounded fimm common foods are lacking in the amount of phos¬ 
phorus essential to maximum retention and growth, however, is as certainly 
true.” . . . 

“ The addition of comparatively small amounts of corn to rations compounded 
from simple manufactured products of plant and animal origin may enhance the 
nutritive value of such rations to an extent out of proportion to the amount of 
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com added, the particular constituent of tlie corn responsible for the iiiiprove- 
iiient beliri as yet unknown, but quite possibly a vitamin.” 

In explanation of the low calcium content of the rations fed, the authors 
state that it appears to be imiwssible to add to a ration low in pliosplionis ^ 
any considerable ainoimt of calcium carbonate without cansin.s: ].)rofooiKl diges¬ 
tion distiirlniiiee. . . . No such result follows the administration of cnlciuin 
carbonate in a ration of natural foods having normal phosphorus content.” 

The organic phosphorus compounds of wheat bran, G. J, Rouinsow and 
J. II. aiiTELLKR (Bioehcm: Bill., Jf No, B'i, pp. J00-117).—A controversial 

article. Analytical datti are reported, the results of which are iu disagreement 
with tiie work of Anderson (E. S. R., o3, p. 11). 

The maize feeding of normal individuals and pellagrins, F. Albertoni 
and P. Tulmo {Aroh, Ital, Biol, 62 (J9J4), No, d, pp. S05-B25)From data 
derived from a number of physiological experiments in which was studied the 
effect of coiisiiniiiig a diet consisting of maize alone and of maize to wliieh was 
added protein from other sources, the authors conclude that pellagra is a 
‘‘ deficiency disease ” produced by subsisting on a diet deficient in animal protein. 

The action of caffein substances, G, Vinci (Arch, Ital, Biol., G1 (lOlJf)^ 
No, 8, pp. 407-489; ahs, in ZentU, Physiol., sa (1915), No. 1, pp. 2'S, 29),— 
Following a series of experiments in which various quantities of caffeiii were 
administered to dogs, it is concluded that as much as 10 mg. of caffein per kilo¬ 
gram of body weight (which the author states is much greater than the amount 
ordinarily ingested by drinking coffee) is without injurious action on the 
kidneys. 

The rational apportionment of the dietary during the 24~hoiii* cycle, 
BEBGONifj (Rev, Set [Fans], 53 (1915), 7, No. 9, pp. 138-145, figs. 4).—A sum¬ 
mary and digest of data, including a number of curves showing the distribution 
of the heat production during the 24-honr cycle. The relative advantages of 
eating two and three meals a day at different times are coiisi<lere(l by eoiiipar- 
Ing the amount and distribution of energy furnished in each case willi the 
amount of energy required by the body throughout the day. 

Studies on tissues of fasting animals, S. iMoimuLis, P. E. Howe, and P. Ik 
Hawk (Biol. Bui Mar. Biol Lai). Woods Hole, 2S (1915), No. 6, pp. 397-40(1 
pi 1). —Detailed descri}>tious are given of the changes occurring in the struc¬ 
ture of the tissues of fasting aiilmals, as shown by a litstological study of sev¬ 
eral laboratory animals which had died of protracted inanition. A >short 
bibliography IkS included. 

Muscular wox'k and the respiratoiy quotient, B. MoEoinas (Btochem. Bill, 
3 (1914), No, 11-12, pp. 485-489).—The authoi* observes that the value for tlH> 
respiratory quotient during muscular work, as frequeiitly determlTUMl l)y otlau’s, 
is extremely high, and suggests that this is due to Incomplete removal of water 
vapor from the ventilating air current by the sulphuric acid absorbers, a part 
of the water thus being weighed as COa. He supports the hypt)tbesis of TaxiAm 
that all food materials are sources of energy for muscular work. 

The energy metabolism of infants in relation to age and nutritive condi¬ 
tion, J. R. Murlin (Froc. ^oa. Expt. Biol and Med, 12 (19L4), No. 1, pp. 15, 16; 
ahs. in Zent-U, Physiol, 29 (1914)f No, 12, p. 567). —Determinations are re(*orded 
of the energy metabolism of children up to 1 year of age. The average vahie 
for newly born children, during sleep, was found to be 1,87 calories per hour per 
kilogram of body weight; 2.3S calories for those of 2 to 4 months; and 2.45 
calories for those 6 to 12 months old. Itelated to the area of body surface, the 
energy metabolism for the infants of the three different ages was 25, 35, and 
42 calories per hour. For poorly nourished children and those under weight 
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the lie«"it output was vSomewliat greater, and for heavy infants a little less 
than the average metabolism of 2i calories per hour per hilogram of body 
weight. 

AirmAL PEODUCTIOS*. 

Nutrition -with purified food substances, E. V. McCollum and Maeguerite 
Davis (Jour. Biol. Cham., 20 (1915)^ No. 4f PP* 641-05S, figs. 0 ).—In continua¬ 
tion of previous work (B. S. K., 32, p. 360), the authors report results of addi¬ 
tional feeding experiments. 

Laboratory animals (rats) were maintained upon a basal ration of pure 
casein, dextrin, lactose, agar-agar, and chemically pure salt, to which were 
added dllfercnt food materials. The basal diet was incoinplete, the rats showing 
normal growth for a period of about 6 months and then rapidly losing weight. 
The addition of olive oil to the basal ration did not prolong the growth period, 
as did the addition of hotter fat or the ether extract of cod testicle or pig kidney. 
When maintained upon a diet to which butter had been added, rats gave birth 
to young, some of which were maintained for a long period of time on the same 
diet as the mother. The results of feeding experiments by Osborne and Mendel 
(E. S. R., 31, p. 560) are discussed in relation to the results obtained by the 
authors. 

The influence of certain vegetable fats on growth, B. V. McCollum and 
Margueeite Davis (Jour. Biol. Chem., 21 (1915), No. 1, pp. 179-182, pis. 9). — 
In continuation of the work reviewed above, experiments are reported in -which 
laboratory animals (rats) were maintained upon a fat-free diet of casein, milk 
sugar, dextrin, agar-agar, and pure salt until a loss of weight and enfeebled con¬ 
dition of the animals resulted. Fifty per cent of this fat-free diet was then 
replaced by various vegetable substances containing fat, such as corn, wheat 
embryo, rye, and rolled oats, and in some experiments by dried pig heart and 
kidney. 

When the corn or wheat embryo was added to the diet the animals showed an 
increase in weight and a normal appearance. Less favorable results were ob¬ 
tained by the addition of the same amount of the entire wheat kernel, rye, or 
rolled oats to the diet. 

The results of these experiments showed that “ 50 per cent of corn added to 
the fat-free diet is vastly siiiierior to 5 per cent butter fat when the animals 
have been brought to a point near which failure of nutrition would set in. 
The addition of 5 per cent wheat or 5 per cent corn meal is not sufficient to 
prevent decline and death on the fat-free diet.’’ 

The authors state that “ the effects of wheat, rye, and oats seem to suggest 
that the differences observed in their effects on depleted animals may well be 
due to quantitive differences in the yield of the unknown accessory substances 
under consideration rather than to an entire absence of the same. This view¬ 
point is strongly supported in the case of the wheat kernel as compared with 
wheat embryo.” 

The value of the proteins of the cereal grains and of milk for growth in 
the pig, and the influence of the plane of protein intake on growth, E, T. 
McCollum (Jour. Biol. Ohem., 19 (1914)* No. S, pp. S23-SS3). —In metabolism 
experiments with young pigs fed on rations made up of purified feedstuffs, the 
principal sources of protein being oats, wheat, corn, wheat gluten, casein, and 
skim milk, supplied at different planes, it was found that “ with modei’ately 
low protein intake (6.6 to 10 per cent) the rate of nitrogen retention is in¬ 
fluenced by the amount of food protein in proportion to the metaboli25ing tissues 
of the body and apparently in some degree by the excess of total energy con¬ 
sumed over the maintenance needs of the animal. When the energy supply is 
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generous (100 calories per kilogram or more) tlie rate of nitrogen retention as 
expressed in percentage of ingested nitrogen is not roiicb iiuaiieiiced by tlie 
plane of protein intake at levels above 10 per cent of tlie ration. Tii expcri- 
meiits In wbieli tbe protein amounted to 41 to 57.SG per cent of tlie ration the 
Eiaxlmiim possible percentage of tlie ingested nitrogen continues to be retaiiKnl 
for growth.” It is concluded that “ in the young pig the growth impulse is so 
groat that the synthesis of body protein is effected at the maxi mum rate piissi- 
ble Avitli the particular mixture of amino acids yielded by the food proteins,” 

Figures are given for the percentage of the absorbed nitrogen retained for 
new growth and indicate the degree tO' which the amino acids of the food can 
be recombined into tissue jiroteins. There was little difference in the value for 
growth of the protein mixture contained in the three cereal grains, wheat, oats, 
and corn kernels. A maximum of from 23 to 24 per cent of the ingested nitrogen 
from one of these sources apparently can be retained for growth. 

It is further concluded that “ the rate of retention of nitrogen, in all eases 
where a sufficiently high plane of protein intake was fed, was limited by the 
chemical make-up of the food imoteins, and not by the physiological capacity of 
the animals to grow.” 

While these experiments were of short duration, it was observed that toward 
the close of the experiment there was a tendency for the rate of nitrogen re¬ 
tention to fall slightly, indicating that in a long-continued experiment on a 
single grain ration a steady decline in the rate of growth ultimately sets in. 

See also previous notes (E. S. R., 29, p, 64; 33, p. 307). 

The nutritive value of old and new corn, J. J. Nitzesco ( Gonipt, Mend, Soa. 
Biol. IParis}, 77 (1914), S3, pp. 583-586 ).—In experiments with diiekens 

and rats it was found that new corn was less completely digested than old corn, 
and that greater gains in live weight were obtained when old corn was fed. 

A study of grazing conditions in the Wenaha National Forest, TI. T. 
Daelington (Washington Bta. Bui. 122 (1915), pp. S-J8, pis. 7).—The ]mrp<)So 
of this study wms to determine the character and earryiiig capacity of the graz¬ 
ing areas contained in the Wenaha National Forest, situated in the soutlienstern 
part of Washington and the northeasteim ])art of Oregon. 

It was found that the principal forage plants of the higher portions are 
perennial iii character, consisting principally of shru})s. Tliere app{}ars to have 
been no a|)i>reeiable deterioration in the grazing areas. On acc<mut of snow, the 
range is limited to about five months’ grazing, a fact which will insure pm'ma- 
neiuy of the grazing area. The full carrying eapa(,*lty of the range is not 
utilizcMl. It is said that so far as the regulation of the sheej) tiulristry and the 
enforcement of law and order are concerned, government leasing to single indb- 
vldimls has been a marked success In the Wenaha. Nn,tional Forest. A bib¬ 
liography on range maimgement and impro\a,Mnent is appended, 

Chemical analyses of forage plants of Spain, II. kSuauez y Ihouidni'r/; (Andil- 
sis QuinriGO 4c las Pkmtas Bsteparias do Mspana. Madrid: Langa ;?/ iUnn- 
paSvUi, 1912, pp. .9^).---Analyses are givenof pinnalum, Phragmilvs 

gllpintca, Bnrnius ruhens, Aphi/Uantcs 'monspfdlensis, Cnuois satlvns, Urta*a 
nrem, Ari'hroonmion macrostuchyimi, Chenopodium alhum, Balsola viyrniUaiiaia, 
AtriplesD halimns, A. ‘rosea, KocMa prostrata, Aniarmithus alhus, Itmnieria 
hylrrkla, Glmmium comioiclatum, Morioandia arvensts, CarrUdiiera relic, Mak 
eonria afrioana, Biscutclla Iccvigata, Connngia oricntalis, Anthyiis cgtisoidcs, 
Ononis tridentata, 0. viscosa, Medysariim huniilo, Onohrychis saimiills, 0. cri- 
ophora, OoronUki minima, Lupimis angustlfoUus, Vida cracm, Zygtyphylhim 
tolMigo, Trilmlus terrestris, Lithospermiim fruticosum, Teuerkim ehamwpitys, 
OrtioianeUa , mariPma, XantMum struniamm, Bilyhum mariammh Amlryala 
Bomlms crassifoUus, Artemisia herda-alha, and A. glutimnm. 
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The iiifltience of temperature on the microflora of hay: Lactic and butyric 
hays, C. Goeini {AtU R. Accad, Linoei, Rend. Cl. Bci. Fis., Mat. e Fat, 5 ser., 
BS (1914), I, No. 12, pp. 984-9SS; al)S. in Internat. Inst. Agr. [i^ome], Mo. Bill, 
Agr. Intel, ami Plant Diseases, 5 (1914), Fo. 12, pp. 1626, 1621). —In a zyuio- 
scopic and bacteriological examination made of hay during its various stages of 
fernieiitatioii, It was found that during the first three to five daj^s the fermenta¬ 
tion with a temperature of 50 to 55° 0. (122 to 131° F.) was prevailingly lactic, 
while as the temperature gradually rose to 60 to 65° and beyond, the mass 
tended to become more of the butyric type, which renders it less desirable for 
feeding purposes. Lactic acid fermented hay may be obtained by expelling as 
much air as possible and maintaining a temperature of about 50°. 

Sugar as a feeding stuif, Neubauer [Landw. Ztschr. Rlieinprovins, 16 {1915), 
Fo. 12, pp. 191-200). — A general review of experiments in feeding sugar to 
horses, cattle, and swine, in w^hich it has proved to be a desirable feed. 

The value of dried brewers’ grains as a feeding material, E. T. Halnan 
{Jour. Bd. Agr. ILondonJ, 21 {1914), Fo. 9, pp. 821-825).—A resumd of the 
results obtained by various investigators on the feeding value of dried brewers’ 
grains, previously reported from other sources. 

Dried yeast as food for farm stock, C. Crowthee {Joii7\ Bd. Agr. [London^, 
22 (1915), Fo. i, pp. 1-10). —Dried yeast is described as a material of powdery 
to flaky consistency, varying in color from light to medium brown. It has 
an agreeable smell, but a rather bitter taste, arising presumably from the 
presence of hop residues with which the yeast is contaminated, which is dis¬ 
liked by cows but is not objected to by pigs and calves. The average compo>si- 
tlon is given as moisture 4.3 per cent, protein 4S.5, fat 0.5, soluble carbo¬ 
hydrates 35.5, fiber 0.5, and ash 10.7. 

From feeding trials at Garforth, it appears that dried yeast is a desirable 
feed for cows if they can be induced to eat it, but it is thought that until 
some means of depriving it of its bitter taste has been devised dried yeast will 
never come into general use as feed for cows. In trials, with 12-weeks-oId. 
pigs fed 15 weeks, dried yeast proved to be a good feed, giving better results 
than those obtained with an equal weight of middlings. It proved to be a 
safe feed for calves, although no tests were made of its comjprative feeding 
value. 

It is said that dried yeast keeps well and on mixing with other meals and 
water may be kept for some time without objectionable fermentation. It is 
not thought that it possesses any special medicinal or dietetic virtues other 
than those to be expected in any highly digestible feed rich in protein. 

Ensiling feed materials with the aid of a lactic acid bacteria culture, B. 
IlBmsiE (JaJireshcr. Yer. Angeiv. Bot., 11 (1916), No. 2, pp. 142-161). —This is a 
resume of information on methods of inoculating silage with a lactic acid bac¬ 
teria culture. 

Studies on the preparation of silage, F. Samaeaxi (Bol. Min. Agr., Imlm. 
e Coni: [Rome], Ber. 0, 12 (191S), No. 8-12, pp. 81-lOS; aOs. in Internat. Inst. 
Agr. [Rome], Mo. Bui. Agr. Intel, and Plant Diseases, 5 (1914), Fo. 12, pp. 1625, 
1626). —In reviewing his experiments in making silage, the author states that 
acetic and lactic fermentations take place. The first is an intracellular process 
through which the sugars of the cell substance are transformed in the almost 
complete absence of oxygen, first into alcohol and carbonic acid, and later, by 
chemical action into acetic acid. The second process is an ordinary lactic 
acid fermentation, due to bacterial action. Of the total free acid content of 
normal silage, 70 per cent is acetic acid, 20 per cent lactic acid, and about 10 
per cent butyric acid. 
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In order to make tlie best silage it is necessary to avoid overbeatiiig tlie 
fodder in order to limit tlie acetic fermentation and tliiis to leave tlie decom¬ 
position of the sugar chiefly to the lactic fermentation process. Lactic fer¬ 
mentation may be promoted by the addition to the silage of a solution of milk 
sugar. Ill experiments with mechanical pressure applied immediately after 
the required amount of fodder has been put in, it has been foiiiul possible 
to exclude the air, lower the temperature, and thus promote lactic feriiionta- 
tion at the expense of the acetic fermentation. Where mechanical pressure 
is applied, the silage contains less free acid and consequently smells less 
strongly. 

In ensiling beet slices it was found necessary to remOAm all the air from the 
silo, which was best effected by means of heaA^y pressiu’e. 

Silage and grains for steers,, J. W. Wilson (South Bahota Bin. Bui, 160 
{1915}, pp. 197~22S, figs. 10), —^The object of these experiments wa.s to deter¬ 
mine the relative value of sorghum silage and corn silage, bofli, with and with¬ 
out oil meal for the preliminary gain; the value of feeding the leguminous 
hays with silage for the preliminary gain; the relative feeding value of the 
commonly grown grains with corn silage as the sole roughage ration for fat¬ 
tening cattle; and to show how these big cheap gains with silage during the 
preliminary period could be maintained after the steers Avere put on a full 
feed of grain. 

Five lots of four grade Hereford steers each, weighing approximately 075 
lbs. each, were fed during a preliminary period of 55 days as folloAA^'s: Lot 1, 
37 lbs. of corn silage per head per day; lot 2, 48 lbs. of corn silage and 2.0 lbs. 
of oil meal; lot 3, 42 lbs. of corn silage and S.S lbs. of oil meal; lot 4, 40 lbs. 
of sorghum silage; lot 5, 47 lbs. of sorghum silngo and 2.9 lbs, of oil meal. 
They made average daily gains per head of 1.55, 3.36, 3.12, 0.74, and 1.S5 lbs., 
costing 3.7, 3.55, 4.27, S.14, and 6.64 cts. per pound of gain for the respective lots. 

Those steers were redivided and five lots of four steers ea.eh Avere fed during 
a 115-day fattening period, as follows: Lot 1, 31 lbs. of corn siljigc, 18 lbs. of 
ground corn, and l.S lbs. of oil meal per head per day; Jot 2, 41 lbs. of corn 
silage and 8 lbs, of oil meal; lot 3, 31 lbs. of corn silage, 15 lbs. of ground oats, 
and 3.5 lbs. meal; lot 4, 11 lbs. of corn silage, 13 lbs. of barley, and :t.3 

lbs. of oil meal; lot 5, 11 lbs. of corn silage, 3.7.6 lbs. of spelt, and 3.8 II)s. of 
oil meal. These steers made an average daily gain per head of 2.13, 1.46, 2.10, 
1.0, and 2.17 lbs. for the resi)eetive l()ts. 

In a second exi>erhnent five lots of four grade Abeixleen A.ngi:is steers each, 
AAmighing ariproximately 775 lbs. eaeb, were fed dtiring a preliminary period of 91 
days as follows: Lot 1, 501!)S. of corn silage and,2 lbs. of red clover laiy per liesid 
per day; lot 2, com silage ad libitum (an av'erage of about 62 lbs. tier hea,d 
])er day); lot 3, 58 lbs. of corn silage and 3.84 lbs. of sweet clove,a* hay; lot *1, 
58 lbs, of corn silage and 16 lbs. of alfalfa hay; and h,)t 5, 58 lbs. of coi'ix siingex 
and 12 lbs. of prairie hay. These, steers made an average daily ga,in per head 
of 2.29, 2.32, 2.45, 2.49, and 2.01 lbs., costing 4.55, 4.03, 4.34, 4.3, and 4.79 cts. 
|)er pound of gain for the respective lots. These same lots were then fed 
during a 101-day fattening period as folloAvs: Tmt 1, 17.4 lbs. of coni silage, 
15.7 lbs. of'ground com, and 3.5 lbs. of oil meal per head per day; lot 2, 56 
lbs. of corn silage and 2.03 lbs. of oil meal; lot 3, 17 lbs. of corn silage, 15 lbs. 
of ground oats, and 1.5 lbs. of oil meal; lot 4, 17.4 lbs. of corn, silage and,16.5 
lbs. of barley; lot 5, 17 lbs. of corn silage, 16 lbs. of ground spelt, and 1.7 lbs. 
of oil meal. These steers made average daily gains of 2.26, 2.24, 1.78, 2.28, 
and 2.24 lbs., costing 9.37, 6.1, 11.65, 9.65, and 9,47 cts, per pound of ^ gain, 
Eor the entire 192 days’ feeding period, the costs were 7.2, 6.1, 7.6, 7, and’ 
ets. per pound of gain for the respective lota 
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It is concluded tliat a preliminary feeding period is one of the best metliods 
to follow in fattening cattle for market. Corn silage was preferable to sorghiiiu 
silage. Tlie addition of 3 lbs. of oil meal to both the sorghum and corn silage 
rations increased the gains and reduced the cost of production. The large 
gains secured during the preliminary period were maintained during the fatten¬ 
ing period. The addition of leguminous hays to the silage ration increased 
the gains but did not reduce the cost Alfalfa hay was found the best of the 
legumes to feed with corn silage for a large gain. Corn silage as the sole 
roughage with the grains during the fattening period proTed to be a suitable 
substitute for hay. Prairie hay did not prove to he of as much value when fed 
with corn silage during the preliminary period, in producing a large gain, as 
did the hays made from the legumes. Sweet clover, when made into hay 
before the stems became too woody and the hay run through a cutter, proved 
to be nearly as valuable for feeding with corn silage during the preliminary 
period as alfalfa hay. 

Analyses are given of wild hay, alfalfa hay, corn silage, clover hay, and sweet 
clover hay. 

The use of mineral phosphates in calf rearing, A. H. Pairbairn and C. 
Hutchinson {Jour, Southeast, Agr, Col. Wye , No. 22 {1913), pp. 110-11^). — 
Calves receiving the addition of a mineral phosphate gave no marked increase 
in the rate of progress as compared with calves receiving an ordinary ration. 

Estimating the age of calves, J. Schwarz {Ztsclir, Tiermed., 18 {1915), No. 
11-12, pp. 476-502, figs, S).—^The author concludes from his studies of the 
appearance of the calf's hoof during the first few weeks after birth that the 
character of the sole ciushion is not indicative of the age of the calf, but that 
the rings of the horny wall are indicative of the age. A calf having the first 
hoof ring is between 5 and 14 days old; the second hoof ilng, between 4 and 5 
weeks old. 

The estimation of condition in cattle, J. A. Muerat {Reading, Pa.: Charles 
EWbiirg, 1914, pp* 11). —The author is of the opinion that the terms used by 
farmers to denote the condition ” of cattle are vague and indefinite, and that 
some more exact method is needed. A formula is arrived at by which the 
condition may be found from the live weight, girth, and length. 

Origin of cattle, G. Laurer {Deut, Landw. Tiensueht, 18 (1914), Ausgahe 
A, Nos. 48, pp. 518-516; 40, pp. 521-528, figs. 4)- —^TMs is a contribution on the 
origin and development of our modern breeds of cattle. 

The cattle of Brazil, J, I^Iaria nos Reis {Jour. Heredity, 6 {1915), No, 5, pp. 
203-211, figs. 4). —The author describes the native stock of Brazil as among 
the finest in the world, but ruined by indiscriminate cross-breeding. It is 
stated that the introduction of the zebu is jeopardizing the live-stock industry^ 
as the hybrids are generally wild and degenerate, poor milkers, and unable to 
raise their own offspring. 

Zebu cattle in Brazil, B. H. Hunnicutt {Jour. Heredity, 6 {1915), No. 5, 
pp. 195-201, pi. 1, figs. 4)‘ —^An account of the introduction and development 
of the zebu in Brazil. The crosses on the native stock are described as being 
popular with ranchers, hardy, disease-resistant, and fairly good milkers. 

Zebu crosses in Tunisia, M. Roedebee {Jour. Heredity, 6 "{1915}, No. 5, pp. 
201, 202). —Zebu crosses with Arab cattle are described as beiip^f good size, 
good butcher quality, easily kept in condition, hardy, and e^ceuent as draft 
animals. The Asiatic race of zebu is preferred for crossing' puiposes. 

Measurement of the Formosan buffalo, H. Yanaoawa {Trans. Sapporo Nat. 
Hist. Soc., d, {1915), No. S, pp. 14S-145). —Measurements are given of the 
Formosan buffalo, which is described as being similar to the carabao or water 
buft'alo of the Philippine Islands, 
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Sevent!i annual report of tlie American Bison Society (Aw??’. Amer, 
Bison 8oc., 7 (1914), PP- 72, figs, 23 ).—It is said tiiat tliere Ms been an increase 
of 546, or 19 per cent, in the number of buffaloes in North America within the 
past year, and that owing to the increased Interest in this animal its preserva¬ 
tion is assured. See also a previous note (E. S. B., SO, p. 469). 

Practical assistance to wool growers in the marketing of their wool clips 
(Canada Dept. Agr., Live Stock Branch Pamphlet 7 (1914)^ PP- iS ).—General 
information on the production of wool of good quality and coiiclition, together 
with suggested plans for use in organising a wool growers’ association, is 
presented. 

The Grenada goat, L. Gimejstes (In4us. Pecuaria, 15 (1914), Wo. 4^^, PP" ^77, 
378, figs. 2; a os. in- Iniernat. Inst. Agr. [Rome], Mo. Bnl. Agr. Intel, and Plant 
Diseases, 6 (1915), No. 1, p. 116). —This breed of goats is described as being 
hornless and of aver^ige size. The color is chestnut or black, luid the udder is 
large and well developed. The she-goats become serviceable at 6 months and 
may continue to breed, to the age of 9 or 10 years. They mostly give birth to 
twnus and sometimes triplets. The yield of milk is generally from 2.0 to S.5 
lbs. per day after the first parturition, the quantity increasing with siibseqnent 
lactations until the fifth, w’-hen it reaches its maximum of from 13.2 to 14.1 lbs. 
The milk is said to be excellent and without the characteristic odor of that of 
other breeds of goats. The flesh is also of good quality. 

[Pork production], M. I-Iebter and G. Wilsdoef (Arh. Dent. Landw. Gesell., 
Wo. 270 (1914) 1 PP‘ 1-38, figs. 15). —discussion of the comparative value of the 
Berkshire, Yorkshire, and native German breeds of hogs for pork production, 
and of the methods of swine feeding. 

Swine feeding experiment comparing skim milk with, fat-freed fish meal 
and dried yeast, Klein (Milchiv. ZeyitU., 43 (1914), No. 17, pp. 432-438)-. —In 
experiments Vvith young p^igs fed a basal ration of potato flakes and barley, it 
was found that J lb. of fat-freed fish meal or 1 lb. of yeast was equivalent for 
feeding purposes to 1 gaL of skimmed milk. These feeds, especially the yeast, 
gave better results with older than with younger pigs. 

The valuation of the manurial residues obtained from the consumption of 
foods by growing pise's, G. Cbowtheb and A. G. Elston (Jour. Bd.^ Agr. [Lon- 
donj, 21 (1914), Wo. 9, pp. 789-800). —^With a view to determining tlie manurial 
value of pig o'ifal, ten 2-month-old Yorkshire pigs wcu'e fed for 23 weeks on 
rations composed of bran, middlings, pea meal, and barley meal, and collections 
and analyses made of the urine and feces. The percentage of the food nitrogen 
recovered ranged from 44 in the earlier stages to 6S in the later stages, with 
an average of 56; phosphoric acid, 45 to 71 with an average of 58; potash from 
67 to 9S with an average of S7; and lime from 30 to 75 with an average of 65. 
The distribution of the manurial ingredients recovered between solid and liquid 
excreta was found to be as follows:- Nitrogen 35 per cent in the solid, 75 per 
cent in the liquid; phosphoric acid 77 and 23; piotash 18 and 82; and lime 92 
and S, respectively- These values are lower than those given by Voelcker and 
Hall (E. S. B., 14, p. 1057). 

Sex-linked factors in the inheritance of rudimentary mamma in swine, 
E. N. Wentwoeth (Proo. loim Acad. ScL, 21 (1914), pp. 265-2S8) .—The author 
presents evictee tending to show that the inheritance of rudimentary manimaQ 
in swine is *h ,<?oinbination of the sex-linked and sex-limited types. It appears 
sex-linked in so far as the transmission of the genetic factor for rudimentaries 
is concerned, and sex-limited in so far as there is apparent repression somatically 
of the rudimentaries of the female sex when they are In a simplex condition. 
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Polygamous Mendelian factors, J. Wilson (Sd, Proe, Boy, Dublin Bog,^ 
n. sen, (1914), No, 22, pp, 302-312). —^Data are presented wiiieL tend to show 
tMt tlie various colors in horses are the result of single polygamous factors. 

Annual report on the administration of the grant for the encouragement 
and improvement of the light horse-breeding industry for the year 1913-14 
(Bd, Agr, micl Fisheries [London.], Ann. Ept Light Horse-Brp-:F:^g_^ In<Uis., 
1913-14, pp. 56). —This outlines the general plan* tol-dhe“'^endduragemeiiT‘‘tTr^ 
improvement of light horse breeding in England, which consists in the subsi¬ 
dizing of stallions to travel at low fees, the providing of brood mares for farmers 
at a small rental, and the elimination of unsound stallions. 

Growth of the horse, E. Motloch (Dent. Lmdw. Tiermoht,, 18 (1914), 
Aiisgabe A., Nos. 50, pp. 529-532; 51, pp. 537, 538, figs. 3). —^This is a contribu¬ 
tion on the growth and body development of the horse from birth to five years 
of age. 

Feeding roots to work horses, N. Hansson (MecUlel. Gditralanst. ForsoJcsv. 
JordbrnJcsomrddet, No. 98 (1914), pp. 16, figs. 2). —Successful experiments are 
reported in which an average of 13.5 kg. of sugar beets per head per day was fed 
to work horses for from 50 to 89 days with a resulting average daily gain of 0.03 
kg. per head. Horses receiving 1.5 kg. of grain mixture per head per day under 
the same conditions lost 0.07 kg. in weight. 

Mendelian inheritance of fecundity in the domestic fowl, and average flock 
production, R. Peabl (Amen Nat., 49 (1915), No. 581, pp. 306-311, fig. 1), —The 
author summarizes the material presented in this paper as follows: 

There is a marked difference in average egg production per bird of Barred 
Plymouth Rock pullets of the Maine Station strain at the present time as com¬ 
pared with what obtained during the period of simple mass selection for this 
charactex’. This difference is in the direction of a substantially higher mean 
production at the present time, when tested on flocks of large size. The increase 
in flock average productivity is most pronounced in respect to winter production, 
which is the laying cycle to which especial attention has been given in the 
breeding. The cause of this increase in flock productivity appears, with a degree 
of iirobability which is very high and amounts neaily to certainty, to be that 
the method of breeding the stock now followed is inoi*e closely in accox*d with the 
mode of inheritance of fecundity than was the simple mass selection practiced 
in the earlier period. The result announced in earlier papers that high 
fecundity Is a sex-linked character, for which the female is heteimygous, has 
been conlirmed by pi*actical ponltryinen in their breeding operations.’' 

Previous work has been noted (E. S, R., 24, p. 675; 2S, p. 576), 

Xenia in fowls (Jour, IlcrdUty, 6 (1915), No. 5, pp. 212-218, figs. This 
is a review of recent German work to determine whether a cock has any 
influence on the color and form of eggs laid by hens to which he Is mated. 
The work of Walther (E. S. E., 32, p. 263) is cited to show that this theory 
is without solid foundation. 

Studies on the physiology of reproduction in the domestic fowl—^XII, On 
an abnormality of the oviduct and its effect upon reproduction, Maynie B. 
CxTBTis (Biol, Bui 'Man Biol Lab. Woods Mole, 28 (1915), No. 3, pp. 154-162, 
pis. 2). —This is a description of an abnormality of the oviduct of a year and a 
half old Rhode Island Bed hen at the Maine Experiment Stat’^ > 

Every possible stage of absorption of the egg from a ndftnal membrane 
shelled fresh egg to collapsed empty membranes was found, “ Some of the 
eggs and some of the empty membranes were fi»ee in the body cavity. Some 
were partly or entirely inclosed by peritoneum. In several instances two eggs 
or an egg and a bunch of membranes were walled off together. These peritoneal 
6318^—No. 5—15-6 
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coTered masses were attaclied by su^ending strings or folds of peritoneum. 
One was a normal fresh egg in a single egg membrane. Ten bad evidently 
been normal eggs but at the time of antoi)sy they contained a liomogeneoiis 
mixture of yolk and albumin wbicb bad lost the gelatinous character of fresh 
egg albumin. Each of these eggs was inclosed in a single egg membrane. The 
other four eggs were double eggs.’’ 

"‘Tile most piobable esplanation 'of-the abnormality of the oviduct found in 
the case described Is that in early embryonic development (probably on the 
sixth or seventh day of incubation) the backward growth of the primordial 
oviduct stopped permanently, while the differentiation of the part already 
formed continued in the normal manner. 

^'As In other cases where the passage of the egg is prevented the sex organs 
passed through their normal reproductive cycles; the owduct functioned as far 
as the point where the passage was interrupted; the eggs were then returned 
to the body cavity and resorbed. The number of eggs and empty egg mem¬ 
branes found in this fowl, which was apparently in a perfectly normal physical 
condition, show that a bird possesses very great power of resorption of its own 
proteins from the peritoneal cavity. Such resorption does not necessarily cause. 
metabolic disturbances.” 

Studies on the physiology of reproduction in the domestic fowl.—On 
the failure of extract of pituitary body (anterior lobe) to activate the resting 
ovary, B. Peael and E. M. Suefaoe {Joiir, BioL Cliem., 21 (1915), No, 1, pp, 
95--101), —In an earlier paper (E. S. B., 32, p. 671) it was shown that the sub¬ 
stance of the corpora lutea of the cow has the power to inhibit ovulation in an 
actively laying fowl. The purpose of this study was to determine whether there 
is any chemical substance which will activate the resting ovary. 

It was found that the substance of the anterior lobe of the pituitary body 
of the cow, when injected into the abdominal cavity of hens in which the ovary 
is in a completely resting condition, does not cause an activation of the ovary, 
in the sense of inducing ovulation at an earlier date than that at which it 
would normally occur.” 

The cholesterol metabolism of the hen^s egg during incubation, J, H. 
Muelleb (Jour. Biol. Gliem., 21 (1915), ATo. 1, pp. 23-28). —As a result of Ms 
studies the author concludes that ‘‘the cholesterol of the newly laid hen’s egg 
is practically all in the free condition. During the period of incubation this 
condition obtains until about the thirteenth day, from which time there is a 
gradual esterification until, at the time of hatching, over 40 per cent of the 
cholesterol present is in the form of esters. The esterifying cholesterol may 
function as a detoxifying substance, with which' the toxic fatty acids, set free 
from lecithin during the latter stage of embryonic development, combine to 
form harmless esters.” 

Studies on the energy metabolism of the domestic fowl, H. Geehaetz 
(Zand-w. Jalirh., 4^ (1914)y No. 5, pp. 797-814; Intermt. Inst Agr. 

IBo-meJ, Mo. Btil. Agr. Intel, and Plant Diseases, 5 (1914), No. 12, pp. 1623, 
M 24 )-—^The author reviews the work of a number of earlier investigators, and 
gives the results of his own studies in determining the amount of energy re¬ 
quired daily by hens per kilogram of live weight and per 1,000 sq. cm. of body 
surface during the molting, laying, and resting periods. 

The minimum' requirement amounted to 53.37 calories per 1,000 sq» cm. of 
body surface per day for the normal fasting fowl; 62.15 calories for the same 
bird that had been fed; and 71.78 calories for the brooding hen after feeding:- 
This is a somewhat lower requirement than that of other animals, it appearing 
that fowls in a state of absolute repose have a relatively low transformation' 
of energy. During the molting period the transformation was slightly in- 
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creased. There was an increase in the energy transformation during the 
egg-laying period, from 24.8 to 26.2 calories per 1,000 sq. cm. of body surface 
per day being utilized in the formation of the egg. 

Poultry for profit, Jean A. Koethen (Los Angeles, Gal.: GultwatO'r PuMish- 
ing Go., 1915, pp. 229, pis. 17, figs. 17). —A general treatise on the feeding, care, 
and management of poultry. 

A simple trap nest for poultry, A. E.'-h]ZEXG'5^I}‘epT:^Agr\, Fth'rriers" "B'ftl. 
682 (1915), pp. 8, figs. 2). —Full directions are given for making a trap nest. 

DAIRY mnwim—BAimim. 

DijSiciilties encountered in making high-grade milk, and their practical 
solution, J. R. Williams (F. T. Dept Agr, Bui. 68 {1915), pp. 1021-1082, pis. 
4). —The author reports experiments undertaken to determine the effects of 
brushing and washing the udder on the bacterial content of the surface of the 
teats; also to determine the value of disinfectants in the cleaning of the udders. 

The results while not conclusive, suggest that “ i^erfiinctory washing loosens 
or frees from the epithelial layers of the teats more bacteria than it removes, 
so that more germs may be readily removed in the handling of the teat after 
the washing than before. Washing from a common pail may carry germs' 
from one cow to another so that the process of washing instead of removing 
add enormous numbers of germs to the teats. In this way cows with 
infected udders may be the source of infection for all other cows in the same 
group. 

“Antiseptics apparently reduce the number of viable germs on the teats. 
It is uncertain, however, whether or not they are destroyed or their growth on 
the test plate merely Inhibited. 

“ By far the best way to prepare a cow for milking is to wash each udder 
with a pail of clean water and wipe the teats with a piece of sterile cloth. It 
is a serious question whether or not any other method of preparation for milk¬ 
ing is of value. Unfortunately, this method requires more labor and the 
extravagant use of water and sterilized cloths.” 

Process of sterilizing milk and cream, A. Ruttee {English Patent 216, Jan. 
3, 1914; ahs. in Jour. Soc. Chem, Indus., 34 (1915), No. 9, p. 5d7).—-“Milk or 
cream is treated wdth from 0.05 to 0.15 per cent of its weight of an alkali 
peroxid, e. g., sodium peroxid, a quantity of citric acid sufficient to neutralize 
the alkalinity due to the peroxid is added, and the whole is then heated to 
30 to 52° C. for 30 minutes or more.” 

The pasteurization of cream for butter making {Iowa 8ta. Bui. 156 {1914), 
pp. 3-49). —This bulletin consists of two parts. 

I, Effect on quality and chemical composition, by M. Mortensen, W. G. Gaess- 
ler, and W. IT. Cooper (pp. 3-26).—In experiments conducted to determine the 
value of pasteurization in the manufacture of butter, the effect on the flavor of 
the butter, on the keeping quality, on the body, on the chemical composition, and 
on the mechanical losses was considered and an effort was made to determine 
the relative merits of the various methods of pasteurization. 

Sour cream was pasteurized by the continuous and vat methods, and the 
continuous method using a forewarmer. Fairly satisfactory results were ob¬ 
tained by the continuous method of pasteurization during the summer season, 
but during the winter season, when the cream had to be heated from a low 
temperature to a high pasteurizing temperature, a metallic flavor often resulted. 
The amount of fat lost in the buttermilk was greater in the buttermilk obtained 
from pasteurized cream, 
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In vat pasteurization tlie body of tlie butter was somewliat inferior to tbat 
of both tlie raw cream butter and that from tlie cream pasteurized by tlie con¬ 
tinuous metliocl, in that it was not so clear and apiieared a trifle sticky. Tiie 
butter from pasteurized cream, either sweet or sour, scored liiglier on flavor, 
both when fresh and after storage, than from raw cream. Vat pasteurization 
appeared to be the most efficient method of soiir-cream pasteurization for im- 

fat content of the buttermilk from 
vat-pasteiirized cream was 0.23 per cent, as against 0.115 per cent for butter¬ 
milk from cream pasteurized by the continuous method. 

An effort was made to combine the two methods. The cream vras heated 
by flash heat in a continuous pasteurizer used as a forewarmer to about 
125° F., passed through a retarder, requiring about 20 minutes, and finally 
admitted to another continuous pasteurizer and heated to from 180 to 185°. 
This method was compared with the continuous method, the exposure varying 
from ISO to 185°. The body of the butter was pi’actically the same with each 
of these two methods, and clearer and more perfect than wuth vat-pasteurized 
cream. The flavor for both fresh and stored butter produced from cream 
pasteurized by the vat method scored higher than that of butter produced from 
cream pasteurized by the continuous method after forewarming, and this In 
turn was higher than with continuous pasteurzation without forewarming. The 
average fat test of the buttermilk for the cream pasteurized by the continuous 
method was the same with or without forewarming, and lower than for the 
vat-pasteurized cream. A high churning temperature resulted in a great loss of 
fat in the buttermilk. 

An effort was made to remove undesirable odors from the butter by aerating 
the cream. The cream, after being treated with the blower, was a -trifle more 
mealy than cream pasteurized by the vat method without aeration. The butter 
manufactured from aerated cream scored higher on flavor than that from cream 
not aerated. The loss of fat in the buttermilk was practically the same in 
both cases. 

Butter manufactured from raw cream had a higher moisture content than 
butter manufactured from cream pasteurized by the flash method. Prolonged 
heating of sour cream produced a higher moisture content in the resulting but¬ 
ter. The percentage protein content of the resulting butter was not influenced 
by the pasteurization of sweet cream, but was decreased by pasteurization of 
sour cream, 

II, Bacteriological studies^ by B, W. Hammer (pp. 27-40).—In these studies 
offthe bacteriological effects of pasteurization it was found that the method of 
vat pasteurization of sour cream at temperatures of from 140 to 145° F. for 20 
minutes sometimes left large numbers of living bacteria present, although the 
percentage killed was high. After pasteurizing sour cream with the flash 
method at from ISO to 185°, only small numbers of bacteria were found in a 
living condition. The use of the retarder on sour cream resulted in the destruc¬ 
tion of a great many of the contained bacteria. From the small amount of data 
available, it appears, as would be expected, that the efficiency obtained approxi¬ 
mates vat pasteurization more nearly than flash pasteurization as carried out in 
this work. With the use of double pasteurization on sour cream, a very high 
efficiency was secured and only very small numbers of organisms remained in 
the cream in a living condition; the results on bacterial efficiency approximate 
those obtained by the flash method. 

The method of blowing air through cream during the pasteurization process 
was found to increase the number of bacteria in the pasteurized cream' in 'the 
majority of cases. Flashing sour cream at temperatures as low as 120'" re- 
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suited in tlbte destruction of considerable numbers of bacteria, altbougb tlie 
numbers remaining were very bigb. 

Tbe results bear out tbe conclusions of various investigators that there is no 
^exact relation between,tbe number of living bacteria contained and tbe acidity 
of sour cream. There was no relationship between tbe acidity of tbe cream and 
the number of organisms remaining in tbe cream after pasteurization. 

“ Butter made from raw cream bad practically as good keeping qualities as 
butter made from pasteurized cream. But slight differences were encountered 
when tbe deterioration of butter made from cream pasteurized by various 
methods w^as compared. The presence of foreign bacteria in cream did not cause 
a more rapid deterioration of tbe butter made therefrom."’ 

Siiiitli’s butter fat computer, J. F. Smith {Pleasanton, Kmis.: Atiilior, 1915, 
pp, 6Jf ),—These tables are designed for tbe cream buyer in determining tbe 
amount and value of milk fat in cream and whole milk of various percentages 
and at various prices. 

Experiments with cheese made from milk mixtures of different fat con¬ 
tent, N. 0. Houman-Bang et al. {Ber. K. Vet, og Landljohdjskolcs Lad. 
LandoJeonom. Forsdg [Oopenhagen], 86 {1914), pp. 5-47 ).—Tbe main objects of 
these experiments, which were conducted at five creameries, covering a period 
of four years, and 150 cheeses, were to determine tbe relation between tbe fat 
and the casein in both fresh and cured cheese made from milk of different 
fat contents, and to ascertain whether it was possible to work out a table which 
will show tbe ratio between the fat and casein in the finished cheese if tbe 
relation of these constituents is known in tbe milk, and vice versa. Twenty- 
five cheeses were made of each of tbe following classes: Skim milk, 15 xjer cent 
whole milk, i whole, •} whole, and whole milk, all being from the milk from Red 
Danish cows. Another class consisted of cheeses made from whole milk from 
Jersey cows. 

It is concluded that the figures expressing the relation between tbe fat and 
tbe casein in tbe finished cheese can, with fair certainty, be calculated from 
tbe percentage of fat in tbe milk and vice versa. 

Tbe ratio figures for whole milk, J whole, ivbole, 15 per cent, and skim milk 
cheese were so different that these figiix’es may be used in identifying the dif¬ 
ferent classes of cheese. Tbe experiments showed that in spite of variations in 
the figures the minimum figures for whole milk cheese were higher than the 
maximum figures for 1 whole milk cheese, and tbe minimum figures for § whole 
were bigliei* than the maximum figures for i whole, etc. These ratio figures are 
given in tbe following table: 


Ratio figures in cheese from various milk mwtures. 



Ratio figures in cheese from milk mix- 
tiiires with the following content of 
whole milk. 

Percentage of fat in milk mixtures with 
the following content of whole milk. 


100 per 
cent, i 

60 per 
cent. 

25 per 
cent. 

15 per 
cent. 

Oper 

cent. 

100 per 
cent. 

60 per 
cent. 

26 per 
cent. 

15 per 
cent. 

0 per 
cent. 

Average of all expe¬ 
riments . 

1 

^ 128.0 

65.$ 

34.8 

21.4 

3.3 

3.41 

1.78 

0.94 

0.69 

0.13 

Maximum..*. 

141.3 

75.6 

39.6 

26,1 

4.8 

3.82 

2.14 

1.06 

.69 

.20 

Minimum... 

107.2 

: 65.4 

1 

27.1 

16.6 

2.2 

2.79 

1.53 

i 

.80 

.50 

.08 


The constant, i. e., the figure which by division into the ratio figures gives 
the fat content of the milk mixture, is 37.3. 







476 


EXPBEIMEKT STATION BECOED. 


TJie pasteariziiig of tlie milk and stirring tlie clieese, fine or coarse, did not 
disturb tiaese ratio figures appreciably. Tkey were also the same wiietber the 
cheese was analyzed in the fresh or cured condition and regardless of the 
method of storing. Attention is called to the fact that these ratio figures are 
purely experimental and should not be accex)ted as absolute standards, but can 
he used as guides for the choosing of such standards. The yield of cheese can 
be calculated in round numbers when the fat content and casein of the milk are 
known. 

The Jersey milk gave higher ratio figures than milk from the ordinary Danish 
cows. These figures, however, were comparatively too low on account of the 
greater casein content of Jersey milk. For Jersey milk the constant 30 should 
be used. Jersey milk gave a greater yield of cheese than ordinary milk, due 
to its higher fat and casein content. The quality of cheese from Jersey milk 
was no different than that from Eed Danish cows. 

A given milk for cheese can, by the addition of skim milk, or whole milk, he 
so changed in its composition that a previously desired ratio between the fat 
and casein in the finished cheese can be assured. 

¥ETEEmAEY MEDICINE. 

Besults of research in the general pathology and pathologic anatomy of 
man and animals, edited by O. Lxjbaesch and R. von Osteetag (Ergel), Allg» 
Path. Mensch. u. Tiers, Ti {1915), pt 2, pp. YII+BSl). —^The contents of this 
volume include the following articles: Pathology of the Circulatory System 
of Animals, by H. Rievel (pp. 1-89) ; Pathology' of the Circulatory Organs 
of Man, by G. Thorel (pp. 90-718); and Relations between the Liver, Bile 
Ducts and Infectious Diseases, by A. Posselt (pp. 719-937). To each article 
is appended a large bibliography. 

Infection, immunity, and specific therapy, J. A. Kolmee (PIiiladelpMa: 
IF. B. Saunders Go., 1915, pp. 899, pis. 31, figs. 100 ').—^This book has special 
reference to immunologic technique, but also includes some data and methods 
on chemotherapy. It is divided into five parts: (1) General immunologic 
technique; (2) principles of infection; (3) principles of immunity and 
special immunologic technique; (4) applied immunity in the prophylaxis, 
diagnosis, and treatment of disease—specific therapy; and (5) experimental 
infection and immunity. Part five may be used as an experimental course 
for the study of infection and immunity. 

Ab®iit the detection and significance of leucocyte-attracting substances 
during infection, M. Bueoee and H. Dold {Ztsehr. Immunitdtsf. u. Mwpt. Tlier., 
I, Orig., 21 (1914), No. i-5, pp. 378-409 ).—For studying leueotactic processes in 
the animal body, the knee-joint method (on the rabbit) is recommended. 

Comparative investigations of the leueotactic activity of umform sterile 
filtered sodium ehlorid bacterial extracts, inactive bacterial serum extracts, 
and active bacterial serum extracts showed that the untreated serum in 
bacterial extracts was the most active. Leucocyte-attracting properties ap¬ 
parently are not only confined to foreign proteins (bacterial proteins) but 
also to homologous proteins (even body proteins) denatured by coagulation. 
The proteins after contact with complement-containing body fluids showed 
an increase of leueotactic properties. This is believed to be due to the forma¬ 
tion of leueotactic cleavage products from less active higher complexes brought 
about by thermolabile serum ferments. The leueotactic effect is said to be 
proportional to the leucocyte-attracting substances. The multilocular injec¬ 
tion of uniform amounts of these substances, provided certain experimental 
coaditioiis are maintained, does not stimulate the mobilization of leucocytes. 
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Tlie relation whicli leiicotactic substances bear to immunity and processes 
of Inflammation in wliicli leucocytes play a part are discussed. 

Eiirtlier researches on combined vaccines, A. Casteliaki (ReprinteS in 
Jour. Trap. Med. and Hyg. ILondonl^ 17 {1914), No. 21, pp. 326r^SS). —^Work is 
reported with mixed vaccines which is said to be confirmatory of earlier results. 
The combined vaccines studied were typhoid, paratyphoid A, and paratyphoid 
B; cholera and plague; typhoid, paratyphoid A, paratyphoid B, plague, and 
cholera; typhoid and Malta fever; typhoid, paratyphoid B, paratyphoid A, and 
Malta fever; typhoid, paratyphoid A, paratyphoid B, Bacillus colimdensis, 
and B. asiaticus; typhoid, paratyphoid A, paratyphoid B, Micrococcus •melitemis, 
B. columhensis, and B. asiaticus; dysentery, typhoid, and paratyphoid; and 
cholera, plague, typhoid, paratyphoid A, paratyphoid B, and Malta fever. 

The use of combined vaccines made from carbolizecl emulsions of agar cul¬ 
tures in normal salt solutions which are not heated is deemed feasible, and 
when given to man the reaction is not severe and is less painful than when the 
biicteria are killed by heat. “The individuals inoculated with the above- 
mentioned combined vaccines generally produce agglutinins for each species of 
bacteria, and the amount for each species is not much less than control in¬ 
dividuals inoculated with simf)le ‘ one disease ’ vaccines. The only exception, 
though only to a certain extent, seems to have been in the case of the typhoid- 
dysentery vaccines. Combined vaccines, when efficient, are of practical advan¬ 
tage, saving a great deal of time and rendering possible a contemporaneous 
vaccination for several different maladies.’’ 

The theoretical principles of employing specifically standardized ferments 
as a therapeutic measure, E. Abderhalden {Fermentforsch., 1 {1915), No. 2, 
pp. 99-104) ‘—It is found that tumor-bearing animals treated with the serum 
taken from a healthy animal pretreated parentally with tumor substratum 
will show a marked improvement and a recession of the tumorous growth. 
This principle is being tested with other diseases. 

Serum reaction in pregnancy and cancer by the coagulation method, W. W. 
Kixo (Jour. OOstet. and Gynecol. British Empire, 24 {191S), No. 5, pp. 296S0S; 
ahs. in Jour. Amer. Med. Assoc., 62 {1914), No. 8, p. 650). —^The serum from 
pregnant subjects was tested against various tissues. Albumih obtained from 
the urine of a pregnant subject was not digested by the serum from that subject, 
but was decomposed by the serum of three other pregnant subjects. 

“ Carcinoma tissue was obtained from a case of advanced carcinoma of the 
cervix, and both this and the albumin were prepared exactly in the same way 
as the placental albumin. Out of 9 pregnant sera, 6 digested other albumins 
besides placenta, thus demonstrating that the ferments of pregnancy are not 
limited in their power of digesting albumin. Of 8 cases of malignant disease, 
3 digested placental tissue. These 3 cases included one of sarcoma of the 
knee. . • . Urinary albumin was not digested by this serum, though a case 
of epithelioma of the tongue reacted strongly to it. Three sarcomas were 
negative to carcinoma tissue. Thus out of 17 cases of pregnancy and malignant 
disease, 9 sera digested albumins of a different type from that against wbiich, 
ex hypothesi, they were produced.” 

If these observations are accurate, therefore, the ferments are not specific. 

Bacterial vaccines-—their use and abuse, A. T. Eebgtjsok (Amer. Vet. Rep., 
46 {1915), No. 4, pp. 487, 468). —^The author deplores the fact that vaccines are 
used by the laity. 

Autolactotherapy. A new system of therapeutics, G- H. Duncah (Amer. 
Yet. Rep., 46 {1915), No. 5, pp. 510-525) .—TMb method depends on the immuni¬ 
zation of the child through the agency of the mother’s milk. The subject may 
also be immunized by drinking the milk of animals immunized with the micro- 
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organisms and possibly against plant poisons, snoli as poison ivy. Tlie value 
of tlie inetbod for protecting a community against typhoid Infection is pointed 
out. 

Studies oil changes in the degree of oxidation of arsenic in arsenical dip¬ 
ping baths^ R. M. Chapin (V. 8. Dept. Agr. Bui. ^S9 (1915), pp. 12, figs. 2). — 
This bulletin reports upon field and laboratory experiments which have been 
briefly summarized as follows: 

“All used arsenical dipping baths may be expected to contain (a) oxidizing 
organisms which work slowdy, but steadily and persistently, and (b) reducing 
organisms which work very rapidly at times, but spasmodically. The reducing 
organisms exert an appreciable effect only in vats which are used at frequent 
intervals for clipping large numbers of cattle. The ordinary vat, used once a 
fortnight, is likely to shov7 only a slow, steadily progressing oxidation of the 
arsenic, and periodical analyses or tests must be made if proper dipping 
strength is to be maintained. 

“ Formaldehyde solution (37 per cent), used in the proportion of 1 gal. to 
every 1,500 gal. (8.5 fluid ounces to 100 gal.) of liquid introduced into the vat, 
appears a safe and effective means for reducing oxidation to a low figure. But 
since there seems to he no evidence that under ordinary conditions oxidation 
is ever likely to progress so far as to result in the use of baths injurious to 
cattle, the question of the use of formaldehyde is purely economic. The writer 
believes that in most cases it will be cheaper to let some of the arsenic go to 
waste through oxidation. When the cost of a gallon of formaldehyde about 
equals the cost of all the materials necessary to make 500 gal. of dipping bath, 
there will probably be little financial gain either way, while there may be some 
real profit in its use through saving of labor in preparing [the] dip and through 
the reduction of offensive odor from the bath by keeping it under antiseptic 
conditions^’ 

Contribution to the study of “ marginal points ” of the blood of mammals, 
A. La\tsran and G. Fbanchini (BuL Soe. Path. Ewot., 7 (1914), No, 7, pp. 580-- 
584). —^This Is in large part a review of the subject with references to the 
literature. 

The protection of parasites in the digestive tract against the action of the 
digestive enzyms, W. E. and B. L. Burge (Jour. Parasitologp, 1 (1915), No. 4^ 
pp. 179-183', figs. 3). —“Tapeworms and roundworms from the intestine of the 
dog are not digested when introduced into activated pancreatic juice so long 
as they remain alive, but are digested when dead. If any part of them be 
killed this part is digested. A dead roundworm which is ordinarily digested 
when introduced into activated pancreatic juice can be prevented from being 
digested by keeping the dead body wall constantly permeated with nascent 
oxygen. The oxidative processes of the living parasites enable them to with¬ 
stand the action of the digestive juices by oxidizing the enzym solution imme¬ 
diately in contact with them.” 

Experimental drug treatment of East Coast fever of cattle, G. H. F. 
Nuttall (Parasitologg, S (1915), No. 1, pp. 56-87, fig. 1). — The experiments here 
reported have been summarized by the author as follows: 

“No drug has been found which will influence the fatal course of East 
Coast fever or retard the multiplication of Theileria parva in the blood of the 
affected cattle. The drugs which were tried with negative results were trypan- 
blue, Congo red, tryposafrol, creosote and oleum copaivse, arsacetin, soamin, 
606, emetin hydroehlorid, mercury salicylate, mercury succinimid, quinin bihy- 
drochlorid and hydroehlorid, ethyihydrocuprein, ammonium fiuorid, potassium, 
iodicl, sodium salicylate, caldum lactate, and nuclein. 
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“All of our animals died, 18 treated and 8 untreated, and showed typical 
lesions at autopsy. They were all infected by means of ticks {EMpieephalus 
appemlicutatus) wbicli bad fed on infected cattle as larvse and nymphs and 
been placed on the experimental animals as nymphs and adults, respectively. 

“The increase in the number of parasitized red blood corpuscles, but for 
slight irregularities, x^S-'oceeds continuously night and day until the animal 
dies. We have not as yet observed a ease ending in recovery.” 

A table is included which gives a summary of data relating to each experimental 
animal, except one, the number and kind of ticks which produced infection, the 
incubation period, the time when the parasites appeared in the peripheral 
blood, the time when the animals died, and the maximum percentage of para¬ 
sitized blood corpuscles observed during the course of the disease. 

The serological detection of glanders in asses and mules, SchIttz and O. 
Walomann Wiss. u, Pralct. TierheilJc., Jfi No. d, pp. 50S-515 ).— 

The sera of healthy asses and mules contain anticomplementary substances 
which make difficult the diagnosis of glanders in such animals with the usual 
complement fixation test. The agglutination values of all of the animal sera 
were low, which indicates the absence of glanders, save that it is well known 
that old chronic cases of glanders also have a low titer. By changing the 
hemolytic system so that it consists of horse serum complement, inactivated 
bovine serum as amboceptor, and red blood corpuscles of the guinea pig better 
results can be obtained. 

From the results of an infection experiment it was found that the formation of 
specific antibodies took place in asses and mules from the sixth day on and reached 
considerable height during the course of the disease. With the complement 
deviation procedure a stronger fixation can be noted on the eight or ninth day 
post infection, which points to the formation of specific antibodies in the blood 
of asses and mules. The presence of specific deviating substances in the blood 
of these animals can be detected with certainty by the modified complement 
fixation test. 

Some tests with the modified method were also conducted with the sera of 
horses and asses suspected of being infected with glanders. The serum of 
horses, contrary to that of asses and mules, contains no anticomplementary 
substances and can be adsorbed by guinea pig serum. The phylogenetic impor¬ 
tance of this finding is pointed out. 

About the reaction of mallein on sound horses and the significance of the 
conglutination reaction for diagnosing glanders, W. Pfeilee and G. Webee 
(Ztschr. Infelctiomhranh, u. Eyg. llaustiere, 15 (1914), No. S-i, pp. 209-22^). — 
The authors examined daily the sera of horses coming into Germany from 
Russia, where the subcutaneous mallein test is employed, and studied the effect 
of nialleinization upon the outcome of a subsequent conglutination test. 

Sound horses treated subcutaneously or.conjiinctivally with dried mallein 
after the fifth day showed an increase in the agglutination. In the horses 
tested by the conjunctival route the increase in agglutination titer was only 
100 units. The agglutinants gradually disappeared in the animals so treated, 
but at various times. Complement deviating substances were found in three 
out of six horses after five days (malleinization) and on the sixth day they 
were markedly present. Eight days were required in one case for the appear¬ 
ance of complement-fixing substances. The complement-fixing substances van¬ 
ished a few days after their appearance. 

A previous ophthalmic test had no influence upon the outcome of a serum 
test. Oonglutinating substances appeared much later than complement-fixing 
substances when mallein was Instilled in the eye, so that the conglutination 
test can not* foe used for diagnosing the disease in its first stages. The 



480 


EXPERIMEJrT STATION?- EBOOm 


coiigliitinln-fixlng bodies, however, remain much longer in the blood stream 
than the complement-fixing bodies, and from this standpoint the method should 
be employed where an absolute diagnosis of glanders Is desired. 

The advantage of using larger amounts of extract in conducting the com- 
pleiiient fixation test for diagnosing glanders, Eckeet {Mitt. Kaiser WUhcUns 
Imt. Lmidw. Bromherg, 6 (1914) t No. PP* 298S05; ahs. in Berlin. TierilrMt 
Wehnschr., 30 (1914), No. SS, p. 60^2 ).—^As a rule, in this method a 1 per cent 
glanders bacillary extract is used, but it has been observed in some cases that 
the use of a solution of this strength declared horses free of glanders which, 
on clinical examination or on autopsy, were found to be affected with the disease. 
When an extract of 5 per cent was used for each 0.2 cc. of serum, the sera of 
many of the horses which did not react with the lower concentration indicated 
that glanders might he present. The highest bacillary extract concentration 
recommended by the author is 10 per cent. 

Studies in the immunity to tubercular disease.— I, The caseation of the 
tissues, C. a Twoet (Vet. Jour., 10 (1914), No. 413, pp. 543-551).—TM^ article 
discusses “what takes place in the presence of the tubercle or other bacilli 
producing caseation, and, on the other hand, what takes place in the presence 
of Johne’s bacillus. 

“ In the case of the tubercle bacillus, the soluble toxin secreted probably does 
not act detrimentally on the surrounding cells, hut may even act as a stimulant, 
so that phagocytosis of the bacilli is in no way interfered with. This toxin 
may have an influence in causing encapsulation of the diseased area, and thus 
more or less isolation from the other tissues of the body. Meanwhile the bacilli, 
both intra- and extra-cellular, but especially the former, commence to he disin¬ 
tegrated to th€® humors of the host. The .products of this disintegration lead 
to a further fabrication of the specific lysin, while at the same time, if it 
becomes too great in amount, the animal cells are unable to survive, as the in¬ 
termediate products of the breaking down of proteids are intensely toxic for 
the cells of the animal body. The increase of the specific lysin leads to further 
destruction of the bacilli, and this in turn to the liberation of more endotoxins, 
so that ultimately the cells inside the nodule are doomed to destruction. Thus 
the cells and bacilli within the constricted area react upon one another, and 
both in the end are killed out, the edges of the nodule, where the accumulated 
toxins can more easily be got rid of, being the only situation in which intact 
cells and bacilli can be found. Bacilli, apparently normal, may be found in the 
center of the caseous mass, but rarely any intact cells; and it is quite probable 
that many of the bacilli here found are really dead. 

“ In 3'ohne’s disease it is highly probable that little or no soluble toxins are 
produced, and the bacilli, although actively phagocytosed, are not toxic for the 
cells, and can live and multiply within them. At the same time, if a certain 
number of bacilli die or are killed by the host, the products of disintegration 
are better able to get away than in tubercular disease, as the lesions are never 
encapsulated, but blend more or less imperceptibly with the normal tissues. 
In leprosy the lesions are often encapsulated, but here again it is probably due 
to the nontoxicity of the bacilli for the cells, and especially on their ability to 
live and multiply within the cells, that there is an absence of caseation. The 
disintegration products of Johne’s bacillus and the leprosy bacilli are as toxic 
for the animal as a whole, or locally for its tissues, as those of the tubercle 
bacillus. This is seen by the reaction produced on inoculation of a diagnostic 
vaccine on the one hand, and the effect produced by the inoculation of an emul¬ 
sion' of dead bacilli on the other, when with all three diseases, and with all 
three bacilli, the results are the same, that is to say, a rise of temperature In 
the first case and caseation of the tissues in the second.’' 



TBTEBmmY MEBIOIIJE, 


481 


Bemarks on tlie work of Krautstrunk on tnbercnlosis protective vaccina- 
tion tests witk antipkymatol, M. Klimmer {Ztsclir. Infelctionslcranlc, u. Epff. 
Ilaustiere, 15 {1914) ^ 'No. 2, pp, 169-175). —A discussion of tlie article previously 
noted (E. S. M., 29, p. 5S4). 

Tke intradermal test in bovine tuberculosis, H« Welch (Monta^ia Bta. Bui. 
105 {1915), pp. S51-380, figs. 20). —^The subject of bovine tuberculosis in relation 
to public bealtb and as a stockman’s problem is first discussed and illustrations 
of tuberculous animals and pathologic tissues taken therefrom are shown. 

The intradermal test was found equal in accuracy to the thermal test. The 
ordinary tuberculin pi'Oduced by the Bureau of Animal Industry of the U. S. 
Department of xVgriculture, for thermal testing, containing 5 per cent glycerol, 
was found preferable to any other kind for intradermal testing. In over 3,000 
tests no swellings were observed that wmuld be confusing. 

‘^After an intradermal test, a retest of an infected animal in 6 to 8 days will 
give a distinct reaction. If several retests are made at similar intervals, 
the reaction becomes less and less characteristic with each injection of the 
tuberculin. . . . 

“ In applying the intradermal and the thermal tests at the same time, no 
appreciable effect is noticeable on the temperature curve but the size of the 
local reaction is somewhat modified. . . . 

“ When the cattle have been tested first by the thermal method, diseased 
animals frequently will not react to the intradermal test for at least 20 days, 
though the exact time has not been determined.” 

A large number of tuberculous animals will have to be tested and retested 
before an approximate time limit can be set for such a retest. It was also 
found that some animals react to the intradermal test but not to the thermal 
test. “ Both tests applied simultaneously to a herd should, in the great ma¬ 
jority of cases, pick out all the tuberculous animals.” 

In all, there were 4,055 intradermal tests on “ 2,635 cattle, there being 1,420 
retests made by this method. One hundred and seventy-two cattle reacted; 
169 of these were slaughtered and 168 were found tuberculous on post-mortem 
examination.” 

With calves typical reactions were obtained at four months of age, although 
it seems px’obable that the reaction would be typical in younger animals. In 
testing range cattle a corral or chute and some sort of a squeeze may be em¬ 
ployed. One man and a helper can test range cattle accurately at the rate of 
about 200 a day for an indefinite period. ... 

‘‘ The objection to the intradermal method as an official test [for interstate 
shipments], that is most frequently advancedr is that it leaves no record. As 
a matter of fact, it leaves more record on the cow than does the thermal 
test. . . . The intradermal test, in economy of time, labor, and expense, is 
preferable to the thermal test.” 

See also a note by Haring and Bell (E. S. R., 30, p. 883). 

Studies on the biochemistry and chemotherapy of tuberculosis.—^VHX, 
Therapeutic use of certain azo dyes in experimentally produced tuberculosis 
in guinea pigs, Lydia M. Be Witt (Jour. Infect Diseases, 14 {1914)^ No. S, pp. 
498-511). —^A continuation of work previously noted (B. S. R., 30, p. 80; 31, 
p. 583). 

Trypanblue and trypanred readily penetrate the tubercle in all stages 
of its development, thus showing that it is possible to penetrate the avascular 
tubercle by chemicals introduced either subcutaneously, intravenously, or 
intraperitoneally. Trypanblue and trypanred do not penetrate the tubercle 
bacillus well, and do not kill it in vitro even after 24 hours’ exposure to a 
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1 per eent solution. In therapeutic doses, frequently repeated for long periods, 
trypanblue and trypanred seem to have no favorable or curative influence 
in experimental tuberculosis in guinea pigs. In a single large, nearly lethal 
close at the beginning of the infection they also have no favorable influence. 

Silver trypaiiblne and iron trypanblue also penetrate the tubercle, but 
have no bactericidal and no therapeutic influence. It is doubtful whether 
the metals are carried in with the dye. Copper trypanblue is soluble, but 
does not penetrate either the normal or the tuberculous tissues, and is prob¬ 
ably changed to an insoluble form or a suspension colloid and retained at 
the point of injection. Mercury trypanblue is insoluble, is strongly bacteri¬ 
cidal in its action on the tubercle bacillus, but is too toxic for therapeutic 
use, since the pigs died apparently from chronic mercury poisoning, rather 
than from the tuberculous infection, the tuberculous process being generally 
very slight The findings with this salt, however, are suggestive, and further 
experiments with mercury salts will be made.” 

Tuberculocidal action of certain chemical disinfectants: Studies of the 
biochemistry and chemotherapy of tuberculosis IX, Lydia M. De Witt and 
Hope Sherman (Jour. Infect. Diseases, 15 (1914), No. .f, pp. 2J{5’-258 ).—Very 
little is in the literature in reference to the power of chemical substances 
to hill tubercle bacilli. It has generally been accepted that tubercle bacilli, 
though nonsporogenous, are the most resistant of pathogenic organisms. 

Phenol in 5 per eent water solution kills human tubercle bacilli in five 
minutes, one hour, six hours, and twenty-four hours. It is nearly as efficient in 
1 per cent solution, and shows some tuberculocidal action down to 0.1 per 
eent solution. Foiuoaldehyde in 1 per cent solution kills all tubercle bacilli 
in one hour (shorter time not tested). In 0.01 per cent solution it kills 
in twenty-four hours and so no disease develops in guinea pigs. Formaldehyde, 
therefore, is somewhat more efficient than phenol. Ethyl alcohol in 25 per 
cent solution kills all tubercle bacilli within one hour (shorter time not tried). 
Acetone, chloroform, and ether have very little, if any, tuberculocidal influ¬ 
ence. Toluene and iodln show slight influence. 

“ Of the metallic salts used, mercuric chlorid shows the greatest tiiber- 
ctilocidal action, 0.001 per cent killing in twenty-four hours, and 0.1 per cent 
In one hour. Gold chlorid in 0.005 per cent solution kills in twenty-four 
hours, while 0.025 per cent silver nitrate kills in the same time. One-tenth 
per cent gold tricyanid and 5 per cent copper chlorid kill the organisms in 
twenty-four hours. 

**From a comparison of the results of the experiments contained in this 
paper with those of disinfection work on other more rapidly growing or¬ 
ganisms, the BadUm tuberculosis appears less resistant than "the streptococ¬ 
cus, staphylococcus, pneumococcus, or gonococcus, or than the Bacillus typ%os%is, 
€ol% or anthracis spores, to phenol, formaldehyde, mecuric chlorid, silver ni¬ 
trate and gold chlorid, but more resistant than these other organisms to alcohol, 
chloroform, ether, acetone, toluene, and Lugol’s solution. The fat content of 
the tubercle bacillus does not determine its resistance to disinfectants. Onr 
experiments seem to show that if the comparatively high content of this 
organism differentiates its behavior from that of bacteria of low fat content 
it does so by rendering the tubercle bacillus more resistant to fat solvents 
and less resistant to substances insoluble in fats.” 

Coccidiosis in cattle and carabaos, C. H. Schultz (Jour. Infect. Diseases, 
17 (1915), No. 1, pp. 95--108). —^A discussion of bovine coccidiosis and observa- 
^ tions in the Philippines, where it apparently has an extensive distribution. 
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Hog* cliolera and metlaods of control, E. A. Oahill (Amer, Vet. Rev., ^6 
{1915}, No. 4^ pp. 41'^-4^'4)* — N discussion of the methods of preyenting and 
treating cholera in hogs hy serum and serum virus, and of the causes for 
failure. 

The refractive index of serum from pigs immunized against hog cholera, 
E. Pboniewicz (A&s. in Berlin. Tierarztl. Wchnsclir., SO (1914), No. 29, pp. 520, 
521). —^The refractive index of the sera of either normal pigs or of pigs hyper- 
immunized against hog cholera showed no characteristics which would enable 
one to detect the presence of hog cholera virus or antibodies. 

Shall we adopt the use of hog cholera serum and virus as an immunizing 
and curative agent? S. J, Makquabdt (Amer. Vet. Rev., 4^ (1915), No. 5, pp. 
542 , 545 ).—plea for the discontinuance of virus in immunizing against hog 
cholera. 

My experience with the simultaneous method of immunization, H. A. 
Smothees (Amer. Vet Rev., 4 ^ (1915), No. 6, pp. 621-825). —^An account of some 
untoward results obtained by the serum simultaneous method. 

The filterability of Bacillus hronchisepticus, with an argument for a uni¬ 
form method of filtration, N. S. Ferry (Jour. Path, and Bact., 19 (1915), No. 4 , 
pp. 4^^-iOS; ahs. in Science, n. ser., 41 (1915), No. 1069, pp. 619, 620). —The 
author here reports a series of filtration experiments with B. hronchiseptieus, 
which has been described as the cause of canine distemper. The work was 
carried on with a Berkefeld N and six Pasteur F candies that upon test showed 
no signs of leakage or weakness at any point and gave a very high efficiency as 
recorded by the pressure gauge. 

“ The results of the work proved conclusively, according to all rules as laid 
down by the several authorities on filterable viruses, that the B. l) 7 'oncMseptiom 
is a filterable organism. The work also corroborated the results of previous 
investigators with regard to the fact that the less pressure used the more 
easily will some organisms pass through the filters.” 

Is Leucocytozoon anatis the cause of a new disease in ducks? A. B. Wick- 
ware (Parasitology, 8 (1915), No. 1, pp. 17-21, pis. S). —^Numerous inquiries re¬ 
garding an apparently infectious disease which appeared among ducks at 
Ottawa, Ontario, led to the investigations here reported. At a poultry farm 
on which the investigations were conducted young ducks were found dying at 
an average of 20 a day. The mortality was exceptionally high, being estimated 
at 65 to TO per cent, and the young ducks that recovered remained undersized 
and stunted. 

Examinations of the blood showed the presence of L. anatis in large numbers 
in the peripheral circulation of the dncks in which the affection ran an acute 
and fatal course. These protozoa gradually diminished in number in the 
ducks which made an apparent recovery, while in contact birds which pre¬ 
sented no clinical manifestations parasites were not demonstrable. Attempts 
to transmit the disease failed. 

The author found that until further experimental studies are undertaken 
BO general conclusions should be drawn. The fact that this parasite was 
present in large numbers in all affected birds and absent in all the controls 
coming under observation is considered significant. 

Poultry parasites: Some of the external parasites that infest domestic 
fowls, with suggestions for their control, G. W. Herrick (New Vorh Cornell 
Bta. Circ. 29 (1915), pp. 29-S9, figs. 5). —^This is a popular account of the com¬ 
moner parasites of poultry and control measures, descriptions of which are 
given in the bulletin previously noted (E. S. R., p. 353). 
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Tie effect of tlie width, of the channel of approach on the flow of water 
over weirs, W. P. Martin {Cornell Cvv. Engin,, 23' (1915), M. 5, pp, 180'-190, 
figs. 4 ). —'"The object of this investigation was in part to supplement or con¬ 
tinue the work of Bazin, who had. conducted experiments on sharp crested 
weirs without end contractions, for the express purpose of determining the 
effect on the coefficient of discharge of the height of weir above the bottom of 
the channel of approach. 

“Pour distinct series were run on sharp crested weirs, without lateral or 
end contraction and having the same height of crest and same length of 
channel of approach, but wnth wddths 2.023 ft, 0.5165 ft., 0.2597 ft, and 0.1296 
ft. , . . The heads ranged from the lowest or zero up to 1,5 ft except for 
the longest weir, in which case the maximum head was about 1 ft, 

“ It was found, that the coefficient of discharge varies with the width of the 
channel of approach, the variation being very slow for the longer weirs and 
quite rapid for the very short weirs. As might be expected, there is a decrease 
in the coefficient of discharge. This effect probably ceases to be noticeable 
when the length of weir is three or four times as great as the maximum head 
on the weir.” 

The relation of stream gaging to the science of hydraulics, 0. H. Pierce 
and R, W. Davenport (J7. 8 . Geol. Burney, Water-Bupply Paper S75-C {1915). 
pp. 77-84, fig. I).-—A brief discussion of the development of hydraulics with 
reference to the measurement and computation of stream flow is given. 

Artificial control sections for river measurement stations, d. C. Hoyt (Co?'- 
nell Civ. Engin., 2S (1915), No. 5, pp. 176-179, figs. 3),—The author states that 
“the most successful control so far constructed consists of a low submerged 
dam, which in many places may be made on a reef or bar of gravel or bowlders 
by grouting with cement. In other places it may be necessary to excavate the 
bed and build a concrete structure or to drive sheet piling across the section 
nearly flush with the bottom. Such structures will tend to prevent scour and 
at the same time so limit the channel that the natural current reduces the 
probability of silting.” 

Surface water supply of Pacific drainage basins in Washington and upper 
Columbia River basin, 1912 {U. 8. GeoL Burney, Water-Bupply Paper 
{1915), pp. VI+282, pis. 2).-—This report, prepared in cooperation with the 
States of Montana, Idaho, and Washington, presents the results of measure¬ 
ments of flow made on the Qiieniult Eiver, Puget Sound, and upper Columbia 
River drainage basins during 1912. 

Ground water in Paradise Valley, Arizona, 0. E. Meinzer and A. J. Ellis 
(H. 8 . Geol. Burney, WaterBupply Paper 375-B {1915), pp. 51-75, pis. 3, figs. 
.9) .-—This report deals with the ground-water supplies of an area covering about 
200 square miles, which lies between the Phoenix and McDowell ranges of 
mountains and occupies a trough-like depression that has been partly filled by 
unconsolidated rock debris washed from the mountains. 

“Paradise Valley is underlain by a deep deposit of detrital material, which 
in its lower part is saturated with water, , . . The water table . « , slopes 
southward at an average rate of about 5 ft to the mile, which is much less 
than the slope of the land surface. Along the Arizona canal the depth to the 
water table is 50 ft., or slightly more; toward the north it increases as the 
land surface rises until along the abandoned Verde canal it is nearly 300 ft.” 
The ground water of the valley is supplied from the nm-off and underflow 
of Cave Creek, the run-off from the mountain areas directly tributary to the 
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valley, and tlie rain tEat falls on tlie valley, and is nearly or wliolly Inclosed 
by impervious bed rock, except at tbe south end where there is underflow into 
the Salt River valley. 

There is no evidence of artesian structure in the valley fill nor in the .sur¬ 
rounding bed rocks, and wells should be drilled with the understanding that 
pumping will be necessary. Except near the Arizona canal the ground water is of 
good quality for domestic and industrial uses and for irrigation. Even in the 
vicinity of the canal it is belie%'ed to be usable for irrigation. .. . Both the yield 
of wells and the ultimate supply of ground water will no doubt be found to be 
much less in Paradise Valley than in the Salt River valley, but the prospects for 
obtaining dependable supplies from underground sources for irrigation on a small 
scale are sufficiently encouraging to justify the sinking and testing of wells. 
On account of the great depths to the water table the cost of ground-water sup¬ 
plies will at best be high, but it is believed that if electric povrer is obtained 
at a low price, if crops are raised that are valuable and do not require very 
large quantities of water, such as long-staple cotton, and if thrift and good 
management are applied it will be practicable to pump the available supply of 
ground water for irrigation in the southern part of the valley.’’ 

A plan for municipal irrigation from the Xos Angeles aqueduct, B. A. 
Heinly (Engin. News, 7S (1915), No, 7, pp. fig, 1). —It is stated in 

this article that the surplus waters of the Ltos Angeles aqueduct are to be dis¬ 
tributed by a number of main conduits and a vast network of smaller pipe to 
irrigate 87,090 acres. 

The soil of the district to be irrigated ranges from sandy loam to clay, and 
much of it is said to be adapted to the growth of citrus fruits. 

In this system there will be 317 miles of riveted steel mains from 8 to 54 in. 
in diameter under a head of from 40 to 300 ft. Storage reservoirs will also 
form a part of the system. The estimated cost of the entire project is $4,472,674, 
or $50.00 per acre. Of the latter, $17.42 will be borne by the city and $33.58 
by the owners of the land to be irrigated. 

The Valier-Montana irrigation project, K, A. Heron {EngifUh, News, 73 
{1915), No, 6, pp. figs, 13 ).—^A description is given of what is said to 

be the largest Carey Act project in Montana. Important features of this project 
are a rock fill dam 165 ft. high forming a large reservoir, a larger storage reser¬ 
voir formed by a less important dam, and 153 miles of main and 274 miles of 
distributing laterals on which are structures, including concrete chutes, pipe 
lines, and drops, to reduce high velocities. 

Thirteenth annual-,report of the Reclamation Service, 1913—1# (Ann, Rpt, 
BeciamMion Serv, [17. S.h 13 {1914), PP* —This report relates in par¬ 

ticular to the work completed and in progress during the fiscal year ended June 
30, 1914, but contains also information in regard to previous operations, ‘‘in 
order that the methods, progress, and results of reclamation work may be more 
readily understood.” 

Hotes in connection with the work in the hydrographic department of the 
Torto Rico Irrigation Service, E. K, Knapp {domell GifV, Bngin., 33 {1915), 
No, 5, pp, “These notes are based upon the Porto Rican Irrigation 

Service records of observations in connection with the actual routine field work 
prior to operation, and are comments upon some special problems arising from 
unusual conditions rather than discussion of hydrographic investigations.” 

Irrigation in Spain, G. E. de la Rosa (Bol, Agr, T4c. g Econ,, 6 {1914)^ No, 
67, pp, 620-622; ohs, in Internat, Inst, Agr, IBome}, Mo. Bui, Agr, Intel, md 
Flmt Diseases, 5 {1914), No, 11, pp, 1430, The total irrigated area in 
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Spain is estimated at 3,233,108 acres, of wliicE about 200,000 acres are irri¬ 
gated with subsoil water. Two-tbirds oi the area is distributed in tie four 
great districts of Spain as follows: Aragon and Navarre, 580,091 acres; Cata¬ 
lonia, 472,920 acres; I^evante, 629,259 acres, and the Boetic-Mediteiianean re¬ 
gion, 364,690 acres. 

Three systems of irrigation are practiced, namely, pumping from wells, 
canals fed by the large rivers, and artificial lakes or reservoirs, the third being 
preferred, Tbe use of artesian water has not been very siiccessfuL.. 

Heport of tbe interstate oonferenee on artesian water (Rpt, Interstate 
Gonf. Artesiati Water lAust.}, 1912, pp, XF-f27d, pis. I}2). —This report covers 
tlie origin, extent, and use of artesian water In Australia, hydrographic surveys, 
boring and casing of artesian wells, and legislation for controlling artesian 
bores, and devotes considerable space to the corrosion of well casings. 

Ownership and disposal of seepage water, J. G. Whitehead (Irrig^ Age, SO 
{1915), No. 4, pp. 104, i05, fig. 1), —^The subject is discussed from the standpoints 
of both the landowner whose land is s.eei^ed and the landowner whose land needs 
irrigation, it being concluded that the ownership and control of seepage water 
is now, and should be, in the landowner on whose land it is.” 

Malaria control: Drainage as an antimalarial measure, J. A. A. Ln Peince 
(Pul). Health Bpts. [U. /8.], S0‘ (1915), No, S, pp. 5S6-545, figs. i3).—The author 
discusses land drainage as an antimosqulto measure, with particular reference 
to training natural streams and water courses, construction of open and inter¬ 
cepting ditches, installation of permanent lining in ditches, subsurface draining, 
filling, and proper maintenance. He points out that the ordinary methods of 
draining agricultural land are not sufficient for mosquito control, and states 
that land must not only be properly drained, but the drainage ditches must be 
so planned, constructed, and maintained that they will not become a breeding 
place for mosquitoes. ‘As a general rule shallow water is more favorable to 
mosquito production than deep water. A depth of an inch is sufficient; there¬ 
fore, in order to prevent mosquito breeding we must remove all the water or 
make conditions unfavorable.” 

The agricultural utilization of the water of municipal sewage, R. Perotti 
(Bol. Quind. Soc, Agr. Ital., 19 (1914), No. $2, pp. 801-S10). —^Tlie author dis¬ 
cusses the possibilities in the agricultural use of municipal sewage, both for 
irrigation and fertilizing purposes. He points out, however, the importance of 
making such a process succe>ssful from the standpoints of both agriculture and 
sewage purification and disposal. He suggests, therefore, that it be a Govern¬ 
ment undertaking. ' «« 

Disposal of sewage from hospitals and medical establishments, H. Kfinn 
{Heilanstatt, 8 (1918), No. 2, pp. 21-28; ads. in Wasser u. Almasser, B (1915), 
No. 2, p. 37). — ^The best process for the purification of such sewage is said to 
be by land irrigation. Where the necessary land is unavailable a biological 
sewage purification system is considered necessary. A number of such systems 
are described. 

Eifth biennial report of the state highway commissioner, F. P. Rogers 
(Bien. Ept. State Eighiomj C7o?m'. Mich., 5 (1918-14), pp. m, pis. S4, figs. 9).— 
This is a report of the activities of the commissioner during the biennium ended 
with June, 1914. Considerable structui'al data are included, 

Results of French experiments on the transmission of pressure through 
macadam to the subgrade, W. De H, Washington (Engin. and Ooniraet,, 42 
(1914), No. 25, p. 57i).—French tests on the amount of pressure exerted through 
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the road on the subgrade by a wheel load of 4 tons, with a 5i-in. tire, gave the 
following results: 

TransmisBian of pressure through macodam to siibgrade. 


Macadam alone. 

Foundation alone. 

Combined foundation and macadam. 

Crust 

tbickness. 

Pressure 
on subsoil 
per square 
incli. 

Founda¬ 

tion 

tkickness. 

Pressure 
on subsoil 
per square 
inch. 

Founda¬ 

tion 

thickness. 

Pressure on subsoil per sq. in. 

Macadam 
thickness 
3.94 In. 

Macadam 
thiclcness 
5.91 in. 

Macadam 
thickness 
7.87 in. 

Inches. 

I. 97 
3.94 
5.91 
7.87 

II. 81 

Pounds. 

102.5 

47.7 

27.4 

17.4 
9.1 

Indies. 
5.91 
7. SI 
11.81 

Pounds. 

56.0 

37.4 

20.7 

Inches. 
5.91 
7.87 
9.84 
11. SI 

Pounds. 

19.3 

14.7 

12.6 

10.2 

Pounds. 

13.2 

10.9 

9.1 

7.7 

Pounds. 

9.7 
8.2 

6.8 
6.1 








The pressure on the subsoil through a 12-in. bed of simple macadam is ap¬ 
parently the same as the pressure through a 6-in. bed of macadam laid over a 
10-ln. stone foundation. It is considered that poor soil requires at least a i2-in. 
macadaih layer or its equivalent. 

Test of a bridge slab, E. B. McCormick {Cemmt Era, IS (1915), Eo. S, pp. 

55, figs. 8). —The author briefly describes experiments being conducted by 
the Office of Public Roads and Rural Engineering of this Department to de¬ 
termine the effective width of reinforced concrete bridge and culvert slabs 
under various conditions of loading. The effective width is considered to he 
the width of a slab, which, if subjected to a load of a certain magnitude, uni¬ 
formly distributed along the top fiber of the center section, will have the same 
maximum outside fiber stress, and the same total fiber stress as the tested slab 
showed under the concentrated load of that magnitude.’’ 

Diagrams are given showing lines of equal stress and fiber stresses along 
sections for a slab under one, two, and four point loadings. The diagrams 
for center loads show that the effective width is the same for loads of different 
magnitude, that is, ^‘the effective width of a slab is apparently independent 
of the magnitude of the load.” 

No conclusions are drawn, as further investigations are In progress. 

Estimating curwes for standard bridges of the Illinois Highway Depart¬ 
ment, G. W. Burch (Bngin. and Contract., JfS (1915), No. $, pp. 123-126, figs. 
i5},—-This article gives data and a set of curves for estimating the quantities 
of materials in the various types of highway bridges designed by the Illinois 
Highway Department 

Structural engineering, d, B. Kirkham (Chicago: The Myron 0. Claris Pub¬ 
lishing Co., 1914, PP- V+569, pis. S, figs. 4 ^^)-—^T'his book, while dealing pri¬ 
marily with general structural engineering, contains a section covering the 
design of simple steel highway bridges, including' the beam, pony truss, and 
high truss types. ' . . ... 

Tests and uses of hydrated lime, E. 0. Hatf ( Cement Era, 1$ (1915) , Wo. 2^ 
p. dP).”~The author found in his tests that the addition of from 40 to 15 per 
cent of hydrated lime to 1:3 cement and sand mortar increased the strength. 
He states that Ms experience has proved hydrated lime to be the best water¬ 
proofing material available, and recommends the addition of 15 per cent for 
this purpose. , ” ' 

6318^--Nc).5—15- 1 
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Tiie industrial use of peat, R C. Teeschoob {Gherti. Weelstl, 11 (1914), No. 
Jf5, pp. 9S0-990 ),— This article discusses the use of peat as a fuel for steam 
boilers and as a source of gas fuel for gas burners and internal combustion 
engines. The heat efficiency obtained from the gas is said to be greater than 
from the fuel itself. The development of gas fuel from peat is thought, there¬ 
fore, to offer the greater commercial inducement. 

The use of electricity on Ontario farms, H. P. Stareett ( U. E. Dept. (7om., 
Com. Rpts., No. 52^ {1915}, pp. 886 -^ 88 ). —It is stated that since the action 
taken in 1905 whereby the province controls and operates all water powers 
within, its boundaries, the use of electricity on farms has gradually developed 
and ''the result today in Ontario is the definite establishment of electricity 
as a very practical aid to the farmer of the more progressive type. In this 
development actual experiments have demonstrated that motors developing from 
1 to 8 horsepower will do all of the ordinary power work of the farm, while 
for the heavier work, such as threshing, silo filling, grinding, etc., 20-horsepower 
motors are required.’* 

It is stated that considerable economy has accompanied the use of electric 
current as compared with steam. 

Machines and implements at the 1914 exposition of the German Agricul¬ 
tural Society, Buedecke (FuhUng's Landw, Ztg., 63 (1914), 19-20, pp. 609- 

654, ^ 2 ').—^This article describes and illustrates recent developments in a 

large number of agricultural machines. 

The first large American Humphrey pump, 0. C. Tetjmp (Gas Engine, 17 
(1915), No. 2, pp. 95-100, figs. 8 ). —^This article describes and illustrates a 66-in. 
pump to be used for irrigation purposes, said to be the first of its kind in this 
country. The principles under which this type of pump operates were described 
in a previous article (R S. B., 26, p, 893). 

A new deep-well pump, R Andbeuzzi (Agr. Colon, lltaly}, 7 (1914), No. 10, 
pp. 620 - 640 , pis. 2 , figs. 6). —^The author describes and diagrammatically illus¬ 
trates a type of compressed-air or pneumatic pump which he states is adapted 
to deep-well pumping for both irrigation and domestic uses. The mathematical 
principles underlying the operation of this pump are presented and efficiency 
tests compared with similar tests of other types of pumps, particularly the 
centrifugal pump. It is claimed that an efficiency of 70 per cent may be ex¬ 
ceeded with this pump, while the tests of other types show efficiencies rarely 
reaching 70 per cent. Its deep-well pumping facilities are said to be its greatest 
asset. 

Besults of a, tractor investigation, P. S. Boss (Amen Threshermcm, 17 (1915), 
No. 11, pp. 5-9, fig. 1). —^The author tabulates the first 96 answers to a large 
number of letters seiit to tractor owners in the various States and the western 
provinces of Canada asking for views as to tractor farming. 

A large percentage of the replies stated that the tractor is cheaper than 
horses. The estimates of service ranged from 4 to 25 years, with an average 
of a little less than 10 years. While some of the repair bills have been rather 
high, it is stated that the amount of work has been in proportion and the cost 
per unit of work has been excessive only in a few cases. It is also brought out 
that no particular make of tractor has had a monopoly of either the successes 
or the failures. Of the 60 per cent reporting the possession of a shop, a num* 
her have been unsuccessful with the tractor. 

The author states that on the whole the evidence that he has obtained Is 
favorable to the tractor, in spite of the number of failures, which he attributes 
mostly to lack of knowledge on the part of the operator in the beginning. 

The gas tractor situation in Iowa, J, B. Davtoson (Amen Tkreshermm, 17 
(1915), No. 11, pp. 70, 71, fig. 1) . —^The author states that the factors which will 
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influence tlie success of tlie gas tractoi* in tlie State are tlie cliaracter of the 
farming, the size and topography of the farms, the climate, the prosperity of 
the farmer, and the present extensive use of machinery. He is of the opinion^' 
that out of 225,000 farms in Iowa 50,000 could use the tractor with economic 
success. 

The tract 01 ’ situation in Indiana, A. H. Gilbert (A^ner. Threshernian, 17 
{1915}, No. 11, pp. 10, 11, fig. 1). —Of 36 replies received from tractor users in 
the State, 30 reported the tractor to be a practical investment, 2 said that it 
paid fairly well, and 3 reported a failure. The author maintains that while 
the present situation does not prove conclusively that the tractor is a profitable 
Investinent for every farm, it can he made a paying proposition in Indiana. 

Small tractor a benefit to Kansas threshermen, R. C. jSTiohol {Amer. Thresh- 
ermmi, 17 (1915), No. 11, pp. 74, 75, fig. 1). —^The author is of the opinion that 
threshermen will he benefited materially from the present interest in small 
tractors due to the increased yields brought about by the use of mechanical 
power. 

The Minnesota view of traction engines, J. L. Mo wry (Amer. Thresherman, 
17 (1915), No. 11, pp. 18, 19, fig. 1). —In reviewing the tractor situation in the 
State, the author states that the traction engine has not been a paying in¬ 
vestment in the past, and he is of the opinion that a 240-acre farm is the 
smallest that can profitably use a traction engine. 

The necessary and most appropriate machines for the tillage of different 
classes of soil, A. R. Ubanga (BoL Estac. Agr. Expt. Ban fJiimi Bautista, Ta- 
dasco, No. 9, (1918), pp. 40, figs. 61). —^This bulletin describes and illustrates a 
number of the more common tillage tools and other agricultural implements, 

Note on machines for pseuclocultivation, M. Ringelmann (Ann. Imt. Nat. 
Agron., 2. ser., 13 (1914) ^ No. 1, pp. 5-31, figs. 10). —^The author reviews a num¬ 
ber of dynamometer tests of scarifiers, weeders, cultivators, and disk pul¬ 
verisers In soils of different density. 

The results show that these machines, which the author terms pseudocul¬ 
tivators, require a tractive effort per unit section of moved earth which is 
equal to, and in some cases greater than, the tractive effort required per unit 
section of moved earth for a double bottom plow in the same soil. They also 
show the influence of the density of the soil on the required tractive effort for 
these machines. With a soil density of 1.99, the average traction in kilograms 
per square decimeter was for the scarifiers 45.5, weeders 72, cultivators with 
flexible teeth 25.8, and pulverizer 31.8. The corresponding values with a soil 
density of 2.03 were 47.9, 74.1, 42.9, and 50.3. 

It is stoted that when these machines are operated on a soil which does not 
support vegetation these results should be multiplied by a coefficient varying 
according to the nature and state of the soil from 0.7 to 0.8. 

With reference to a proposal that the pseudocultivators be used several times 
in place of one passage of the deeper tilling plow, it is concluded that it is more 
practicable to use the plow. It is further concluded that on the same work 
under the same conditions less energy is expended on machines with flexible 
teeth or shovels than with rigid shovels. The tests also show that the flexible 
shovels should be fixed in groups of three to five on independent frames and 
not on one rigid frame. ' ' 

Construction of sanitary mangers in dairy barn at Troy, Pa. (Oomrete- 
Cement Age, 6 (1915), No. 2, pp. 104-106, figs. 8).—This article illustrates and 
describes the method of construction of a large L-shaped dairy barn, 70 by 102 
ft in plan, wherein sanitary mangers have been installed. 

' The housing of the agricultural laborer, H. B. Seables-Woob (Jour, Bog. 
BauM, Inst., m (1915), No. 1, pp. 29S7, figs, 3).—The author discusses various 
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plans wliicli have been put forward for tlie bousing of agricultural laborers in 
England, and gives information regarding arrangement and construction, in¬ 
cluding plans, 

Cottage buiMiiig In rural districts, T. W. Potter {Jour. Roy. Sanit. Jnst.^ 
(1915), No. i, pp. 38-4If ).— ^Tiie author expresses Ms views regarding the 
housing requirements in rural districts, wMcIi he states have been developed 
from 25 years’ experience, chiefly on large estates. 

Dampness in houses, its cause and remedy, M. Metegeb (Beut, LanJw, 
Fresse, 41 (1914). Nos. 98, pp. 1015, 1016; 100, p. 1032). — TMs article draws 
attention to the unhealthfiil conditions caused by dampness in houses, and points 
out the effectiveness of waterproofing and insulating cellar walls in preventing 
the entrance and capillary rise of ground water. 

ETJEAL ECONOMICS. 

The resources of ITnited States and their relation to opportunity, R. M. 
Keib (x4nn. Amer. Aca4. Polit. anS 80 c. 8 ci., 59 {1915), No. 148 , pp. 1-28, figs. 
36). —The author points out that the natural resources as related to popula¬ 
tion are high in the United States compared with other countries, hut that if the 
resources do not increase as rapidly as the population the opportunities decrease 
accordingly. He claims that up to the year 1892 the exports from, the United 
States were chiefly farm products. Since that time the percentage of agricul¬ 
tural exports to the total has rapidly declined, while manufactured goods ready 
for consumption have comprised a larger and larger proportion, and one which 
is increasing more rapidly than the increase in population. With a correspond¬ 
ing falling off in farm exports it follows that greater numbers of men are 
working in factories. He believes that the country should, therefore, pay more 
attention to conserving the wealth it has, and should make increased effox’ts 
to gain foreign trade. He also advises that the United States seek to sell 
manufactured goods and keep more raw materials at home. 

The open door to independence, T. E. Hill {Chicago: Hill Standard Booh 
Co., 1915, pp. 44^y —This book describes the natural and agri¬ 

cultural resources of the various States and gives details regarding government 
irrigation projects and other general information of interest to those who wish 
to engage in agriculture. 

Farms for sale or rent in Hew York, 0. W. Harmon {N. Y. Dept. Agr. Bui. 
67 (1915), pp. 6Jfl-^97Ih pis. 49 )-—^TMs bulletin lists the fa,rms for sale or for 
rent in New York, and briefly describes them. 

Farmland for sale in West Virginia {W. Va. Dept. Agr. Bui. 2 (1915), pp. 
117, figs. 15). —^This publication lists and describes the farms for sale in West 
Virginia. 

The efficiency movement in its relation to agriculture, W. J. Spillman 
(Ann. Amsr. Acad. Polit. and Boc. Sci., 59 (1915), No. I 48 , pp. 65-76). —The 
author points out a number of typical instances where an analysis of a farmer’s 
business has shown wherein lay the weakness in his system of management. 

Diversified agriculture and the relation of the banker to the farmer, B. 
Knapp (U. B. Dept. Agr., Off. Bee. Circ. 50 (1915), pp. 15). — ^In this address, 
delivered to several State bankers’ associations and the Southern Commercial Con¬ 
gress, the author points out that a system of agriculture for any given community 
ought to be seIf“Siii)porting and to have sufficient diversification so that its in¬ 
terests are not jeopardized by mishaps to one crop. To bring .this about he 
, suggests the establishment of local cai^ markets for locally grown produce, and 
that, the credit, system should be so changed that the fanner would adopt a plan 
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of famiing wMch would make Ms farm self-supporting. Bankers and merchants 
should, in Ms opinion, alter tlieir present system of giving credit upon the basis 
of tlie farmer devoting a certain acreage to a single crop to the requirement that 
the farmer establish a diversified system. 

Bnral cooperation in the sandhill section of Horth Carolinaj B. A. Derby 
(Market World and Gliron., n. sen, 9 (1915), No, 20, pp. G30-632 ).—^Tliere is in 
this community a federated board of trade composed of the local boards of the 
17 towns in the league. This article describes the methods employed by the 
federated board in developing the agricultural interest of the commiiiiity by 
means of exhibits, a better school system, and the establishment of marketing 
and warehouse facilities. 

Cooperation and the great war, G. B. Carter (Oooperatioti Agr. ILondon], 
11 (1915), No. 5, pp. 77-83 ).—^The author of this article believes that the 
greater the degree of self-sufficiency possessed by cooperative industrial socie¬ 
ties through the resources of wholesale societies, the more stable the position of 
the cooperator as a consumer. The strength of the latter is apparent if he is 
able to draw upon the resources of the farmer, the manufacturer, the banker, 
and the commercial agent entirely through the cooperative connections of his 
society. 

The Muscovite Union of. cooperative distributive societies and rural dis¬ 
tributive cooperation in Russia (Inteniat. Inst. Agr. IRome}, ?do. Bui. Econ. 
and Soc. Bitel., 6 (1915), No. Jf, pp. 16-3Jf). —^iVccording to the author, of the 
total number of distributive societies in Russia on January 1, 1912, 4,716, or 
70.1 per cent, could be classified as rural cooperative distributing societies. Be¬ 
tween 1S65 and 1912, 7,026 societies had been established, one-eighth of which 
had been dissolved. The functions of the societies are classified under the 
following heads: (1) Commercial, where the union seeks to concentrate in its 
hands the capital and orders of the separate cooperative societies, to effect 
purchases in common on the best and cheapest conditions possible, and to 
eliminate useless intermediaries between producers and purchasers; (2) pro¬ 
duction, where the union proposes, by oi>emng cooperative workshops and fac¬ 
tories, to encourage production by its members, and to organize sales in %nch a 
way as to prevent as far as possible purchases independent of it; and (3) non¬ 
economic, where the union seeks to diffuse the idea of cooperation and the 
knowledge required for the practical realization of this idea. 

The author also discusses the development of these societies and the amount 
of business transacted. 

Suggested lines of cooperative production, W. W. TiiOMSoisr i&aslci^aJiewan 
Dept. Agr, Cooper. Organ. Brmwh Bui. 4^ (1914), PP- 24, figs. 2 ).—This bulletin 
describes the essentials for successful organization of community breeding asso¬ 
ciations, seed-growing centers, cooperative egg circles, and beef rings, and gives 
suggested constitutions and by-la-ws. 

Cooperative live stock marketing, W. W. Thomson (t^aslvatoheimn Dept. 
Agr. Cooper. Organ. Branch Bui. 41 (1914), pp- SO). —The author outlines the 
advantages of cooperative marketing associations and points out methods of 
organization and operating. This bulletin also contains a suggested constitu¬ 
tion and by-laws, forms used in accounting, and a brief description of markets 
for Saskatchewan live 'Stock. 

Studies in the marketing of farm products, B. B. H. Weld (Uni-v. Minn. 
Studies Soc, Sci., No. 4 (1915), pp. IIS, pU. 2, figs. 14 ).—^This publication con¬ 
tains a series of articles concerning the following subjects: Market Distribution, 
by Ij. D. H. Weld (B. S- R., 33, p. 293); The Marketing of Live-Stock Products 
in Minnesota, by,K. F. Warner; Cooperative Potato Marketing in Minnesota, 
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by O. B. Jesiiess; Tlie Marketing of Minnesota Poultry, by S, H. Thompson; 
Milk Distribotion in Minneapolis and St. Paul, by W. B. Cavert; Minneapolis 
Central City Market, by R. M. Peterson; and Cooperative Marketing of Grain 
in Western Canada, and tlie Pood Supply of tlie Iron Range, by L. D. PI. "Welcl. 

Tlie permanent warelionse and marketing law {SS. Teni. Leg., 2. 8ess., House 
Bill 4 (1914), pp. 77). —The text of this law, together with a number of forms 
for use ill carrying it out is given. 

[Elevators in western Canada] (8aslcatchewan Dept. Agr. Sul. S5 il91S)^ 
pp. 21-25). —It is pointed out that there were 516 elevators and grain-storage 
warehouses in Saskatchewan in 1907, with a capacity of 14,621,500 bu. of grain. 
By 1912 the number had increased to 1,252, and the capacity to 36,503,000 bii. 
Detailed data as to the various elevators are included. 

Cost of farm implements {Baslzatcheimn Dept. Agr.^ Ann. Rpt. See. Statis., 
7 (1918), pp. 11-15). —Following an investigation regarding the cost and meth¬ 
ods of purchasing farm implements, it is recommended that no salesman of any 
implement company shall canvass farmers for farm implements except within 
the limits of cities, towns, and villages. Waivers of exemption rights in pur¬ 
chase contracts should be considered null and void. The security of imple¬ 
ment companies should be limited to the article sold and to the individual 
liability of the purchaser. Interest on all notes in respect to farm machinery 
should be limited to 8 per cent. All contracts for the sale of farm implements 
should be entered into before a notary public or justice of the peace, who should 
explain the terms of the contract to the purchaser. No mortgage should be 
given in respect to farm implements for a sum less than $300. 

'Statistical abstract for the British Empire in each year from 1899 to 1913 
(Statis. Ahs. Brit. Empwe, 11 {1899-1918), pp. XIIA^SOB ).—^Among the statis¬ 
tical data contained In this report are the Quantity of agricultural products 
imported and exported, with the country of origin and destination, the total 
Quantity produced, and the total and per capita consumption. 

Prices and supplies of grain, live stock, and other agrieiiltural produce 
in Scotland {Agr. Btatis. Scotland, 2 {1913), pt. 8, pp. 189-241, figs. S). —This 
report gives prices and supplies of grain, live stock, and other agricultural 
produce at the principal markets and in different counties in Scotland for 1913, 
with comparative date for earlier years. 

The agricrilture of Lund and Helleland, Horway, H. Aarstad {TkUshr. 
Worslce LmiMr., No. 4 (1915), Bilag, pp. ^6, figs. 4 )-—^The author describes the 
climate, topography, character of the soil, and the area used for different agri¬ 
cultural purposes. 

Agriculture in the Lower Alps, M. Carodueo {VAgriculture dans les Basses- 
Atpes. Paris: 1. B. BailUire and Sons, 1914, PP- 7.20, figs. 3). —^This monograph 
describes the soil, topography, climate, flora, and fauna, the occupation and 
movement of the population, types of crops grown, and the general agricultural 
practice. 

Emigration from Boman Tuscany, G. Valensin {Atti B. Accad. Dcon. Agr. 
G-eorg. Firenze, 5. sen, 11 (1914), No. 3, pp. 264-281). —The author discusses 
the agricultural conditions by districts, and the extent of the emigration and 
Its destination. 

American influence upon the agriculture of Hokkaido, 5*apan (Sapporo, 
Japan: TohoJcu^ Imp. Vnim., 1915, pp. 21, pis. IT). —^This repoil indicates the 
agriculturar machines and implements, field and horticultural crops, and live 
stock introduced into the island from America and their influence upon its agri¬ 
culture. 
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Tile training in forestry during tlie next decade, J. W. Toumet ( Off. Piil)S. 
Cornell XJniv., 5 {1911}), No. 19, pp. 27-~S5). —The author submits a brief survey 
of the origin and development of forestry education in this country^ and points 
out some of Its weaknesses and needs. 

He finds that the tremendous impetus in national and state forestry coinci¬ 
dent with the development of the older forestry schools of collegiate grade, and 
their inability to supply at once all the men required by the national and state 
governments and for private work, stimulated to an inordinate degree the de¬ 
velopment of facilities for forestry education and the multiplication of schools 
until the United States now has 21 colleges and universities that offer degrees 
in forestry and announce that they train men for the broad fields of national, 
state, and private forestry. Of the collegiate institutions 18 at the close of 4 
years of satisfactory work offer the degree of B. S. in forestry and one the 
degree of forest engineer; 6 institutions at the close of an additional year of 
graduate work ofter the degree of master of forestry or of master of science in 
forestry; in 2 institutions the work is wholly of graduate character, the degree 
of master of forestry being given for 2 years of satisfactory work. “After less 
than 15 years of development in forestry education in the United States, we 
have more schools that aim to prepare men for the profession of forestry than 
there are in all Europe after more than a century of forest school development.'’ 

In the opinion of the author the inclination has been to overemphasize em¬ 
pirical methods and to underemphasize fundamental laws and efficiency. For¬ 
estry education should be developed by incorporating forestry in the general 
education system of the country from the public school to the university as a 
coordinate subject with agriculture or horticulture, and by the development of 
ranger schools which should teach merely the art or trade of forestry. The 
rational development of the educational system along these lines will make it 
necessary for the high-grade professional man at the top to be better trained 
and surer of Ms technical equipment, minor subjects will be cut out of the cur¬ 
ricula of professional schools, greater emphasis placed on fundamental subjects, 
and greater specialization undertaken on the professional side. 

Pevelopment of instruction in animal and dairy husbandry, H. NYLAiimEE 
(Kreatursskdtsel- oeh Mejerildrlitigs-Institutionem UtvecMntg. Blelsingfors: 

1914, pp. 53). —^The author discusses the development of practical instruc¬ 
tion in animal and dairy husbandry, in accordance with the provisions of the 
law of 1908, the text of which is included, for the reorganization of this instruc¬ 
tion. ^ 

Agricultural education (Ber. Dent. Belot. LandesJc. Rates Konigr, BoJimen, 
22 (1918), pp. 21-71).—A detailed report on the activities of itinerant agri¬ 
cultural instructors, and progress notes on agricultural schools and educational 
institutions in 1913 under the supervision of the German Section of the Agri¬ 
cultural Council of Bohemia. 

Agricultural schools and itinerant instruction (Jahresher. Landw. Kammer 
Prov. Bacfisen, 1912, pp. 125-138). —This is a report on the agricultural and 
housekeeping schools, special courses, agricultural instruction in the army, and 
itinerant agricultural instruction under the supervision of the chamber of agri¬ 
culture of the Province of Saxony in Prussia. 

Agricultural education service (Jaard. Dept, Landh., Nij'o. m Handel Neder¬ 
land. Indie, 1918, pp. 79-188, pis. 9 ).—A report on the activities of the depart¬ 
ment of agriculture in promoting agricultural instruction in 1913 in the Dutch 
Bast Indies. 
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A Mstorical sketcli of tlie College of Agriculture, Tohoku Imperial Uni¬ 
versity {Bapporo, Japan, 1915, pp. 22, pis, Tliis sketcli indicates Wtiat 

American educators Iiave done to assist in tlie founding and development of tlie 
College of Agriculture at Sapporo, Japan, including its founding in 1876 by 
WilliarQ S. Clark, then president of the Massachusetts Agricultural College^ 

Does an agricultural education pay? C. H. Lane {Hiph Bchool Quart, IQa.}, 
5 (1915), No, S, pp, 203-205), —^The author calls attention to the results of sev¬ 
eral studies relating to the incomes of farmers with varying degrees of educa¬ 
tion. 

How to teach agriculture, 0. W. Bijbkett, F. L. Stevens, and D. H. Hill 
(Boston: Ginn and Go., 1914, rev, ed., pp, 22), —^This is a revision of the text 
issued in 1906, in which the authors offer suggestions on what to teach, what 
not to teach, and how to teach, including the conduct of experiments, and a sug¬ 
gested. outline of lesson topics based on Agriculture for Beginners (B. S. B., 16, 
p. 832). 

Agriculture for the Kansas common schools, L. E. Call and H. L. Kent 
(Topeka, Kans,: State, 1914, PP- pU, 4, fips. 483).—^The subject matter 

of this text was prepared by the staff of the Kansas College and Station, but 
was rearranged for uniformity and better adaptation to the needs of the 
schools. It consists of lessons on the structure and growth of plants, grain 
crops, marketing and milling wheat, legumes, grasses, improvement of plants 
and animals, weeds, soils, drainage, irrigation, feeding and raising farm ani¬ 
mals, dairying, poultry, diseases of animals and plants, growing and caring 
for trees, insects, spraying, orcharding, the vegetable gai’den, beautifying home 
grounds, birds, and good roads. Each chapter is followed by review questions 
and an appendix contains suggestions on method of teaching, list of reference 
books, directions for making the Babcock test and measuring farm products and 
land, a seed table for field crops adapted to Kansas, etc. 

Agriculture, theoretical and practical, J. Weightson and J. O'. Newsham 
(London: Croshy Lockwood and Bon, 1915, pp, XX~^62S, figs. 822), —^TMs text¬ 
book of mixed farming, for large and small farmers and agricultural students, 
comprises six parts treating of (1) soils, manures, and crops; (2) live stock, 
feeding, and economic zoology; (3) buildings, machinery, implements, and 
accounts; (4) dairying; (5) horticulture; and (6) poultry, rabbits, and bees. 

Agriculture and life, A, D, Okomwell, edited by K. C. Davis {PMladelpMa: 
J, B, Lippmeott Co,, 1915, pp. pL 1, figs, 14S). —^This text was written 

for normal training classes and teachers’ reading circles to give instruction in 
methods of teaching agriculture in the common schools. Following' the dis¬ 
cussion of educational aims In which the author calls attention to the educa¬ 
tional, economic, esthetic, moral, and religious values of agriculture, chapters 
are devoted to seed selection and plant breeding; pets and home projects; 
stock and grain judging; feeds and feeding; farm accounts and farm manage¬ 
ment; the soil; school and home gardens; birds and agriculture; insects and 
agriculture; plant and animal diseases; weeds; rural life institutions; the rural 
school, festivals, clubs, short courses, and continuation schools; and courses 
of study, correlations, booklets, lesson plans, tables, etc. Each topic is followed 
by review questions and references to the literature. 

Simple laboratory exercises for high schools, M. C. Cross (Rural Ldmeator, 
4 (1914)^ Xo. 4j PP- 55, 66; 5 (1915), No. 1, pp, 18, 14)- —The author outlines! 25 
simple laboratory exercises in plants, animals, farm management and machin¬ 
ery, soils, and plant growth, largely adapted from standard texts and bulletins. 

', Sthdiesin soils, M. X Abbet (W. Va. BcJiool Agr„ 5 (1915), No, 1, pp. 23, 
if).—The author, outlines lessons in soil formation, activities, and im- 
‘'pfovement* 
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Experiments with, living* plants, M. Oettu (VersucJie niit ledeMen Pflamen. 
Leipzig: B, 0. TeuMer, 1914, PP- 44i fiffs* 7),—The author outlines experiments 
in* plant eonstituents, food, germination, and growth for pupils from 12 to 14 
years old and offers suggestions for keeping a notebook. 

A forestry arithmetic for Vermont schools, A. F. Hawes (F^. Forestry 
Pul), 14 (1914), pp. SO, pis. 4)- —^Examples in forestry arithmetic to supplement 
tile text-book are given, together with simple experiments to learn tree flowers 
and seeds, to study seed distribution and germination, the gi’owth of trees, and 
the rotting of wood, and to teach how to make observations at the sawmill. 

Insects of economic importance, G. W. Herbick (Ithaca, Isf. J.: Carpenter 
and Go., 1915, pp. 138). —^These outlines of lectures in economic entomology 
discuss the habits and life histories of the principal pests of the main fruits, 
vegetables, cereals, farm animals, and shade trees, methods of control, losses 
caused by insects in this country, and the cost of combating insects. References 
to literature are added. 

[Farm animals], M. J. Abbey (W. Ya. School Agr., 5 (1914), Fo. 4 , pp. 24, 
figs. 9; 5 (1916), No. 5, pp. 22, figs. 11). —^The first of these papers deals with 
winter care, and outlines lessons in housing, feeding, and caring for animals, 
with suggestions for correlation with other subjects. The second presents les¬ 
sons on types of horses, sheep, and hogs, including data on judging contests and 
farm arithmetic. 

Domestic science, Bertha J. Austin (Chicago: Lyons and Carnahan, vols. 
1 119141, pp. 192, figs. 79;^ (1914), PP- 239, figs. 60; S (1915), pp. 334, figs. 91).— 
The subject matter of this course of practical training in cookery is pedagogi- 
cally presented, the steps in every process being given in the order of operation 
and the underlying principles clearly set forth. The first two volumes, designed 
for the first and second years of the course, take up the cooking necessary for 
the average menu for the three daily meals, while the third volume, for the 
third and fourth years, is devoted to more advanced subjects, such as the i)reser- 
vation of food, including canning, preserving, jelly making and pickling, the 
chemistry of foods, food values, studies in dietetics and invalid cookery, the cost 
of living, business in the household, household accounts, and some practical 
^problems in food arithmetic. 

Supplementary problems for domestic science classes (Manila: Bur. Bd., 
1913, pp. 49 )- —^These arithmetic problems relating to domestic science have been 
prescribed as supplementary exercises for the sixth and seventh grades. 

Household arts (Misssouri Bd. Agr. Mo. Bui., 13 (1915), No. 2, pp. 8S, figs. 
50). —This bulletin furnishes an outline for school work in domestic arts, 
including the various stitches and their practical application, pattern drafting, 
selection of materials, suggestions for making garments, public exhibitions and 
score cards, etc. 

The house and its furnishing, Abbie DeLuey (Unin. Saslcatcfieimn, Col. 
Agr. Bill. 4 (1914), PP- 31, figs. 15). —The different parts of the house are con¬ 
sidered as to plan and furnishing. 

Home laundering, Teeva B. Kaueeman (Agr. Col. But Bui. iOMo State 
Univ.J, 10 (1915), No. 7, pp. 16, figs. 14). —^The author offers practical sugges¬ 
tions on equipment for laundering, fabrics, effects of alkalis and acids on fabrics, 
cleaning and bleaching agents, removal of stains, and washing operations, 

Arhor and Bird Day manual (W. Ya. School Agr., 5 (1915), No. 6, pp. 79, 
figs. 31). —^This manual comprises outlines for the study of trees and birds, by 
M. J. Abbey, and a description of 40 common birds of West Virginia, together 
with brief accounts of their range, habits, and usefulness, by E. A. Brooks. 

Ohio arbor and bird annual, F. W. Miller (Ohio Dept Pul). Imtr. Bui. 6 
(1915), pp. 96, figs. d7),—A compilation of articles and poems on trees and birds. 



NOTES. 


Alabama College.—Tiie first degree of doctor of science to be conferred by tlie 
institution has been granted to A. L. Quaintance of the Bureau of Entomology 
of tills Department. 

California University and Station .—Science announces that plans are being 
prepared for an additional building of the agricultural group to cost $250,000; 
the first unit of a new group of chemistry buildings, this structure to cost 
$250,000; and the completion of the nniversity library at a cost of $400,000. 

A marble chair is about to be placed in the open-air Greek theater in honor 
of Dr. E .W. Hilgard, professor of agriculture and dean of the college of agri¬ 
culture from 1875 to 1906 and now professor emeritus. The degree of emeritus 
professor of horticulture has been conferred upon ex-Dean Wickson. 

Idaho University and Station.—Kecent appointments include Carl B. Wilson 
director of the school of practical agriculture and instructor in agricul¬ 
tural education; O. V. Singleton as instructor and assistant in animal hus¬ 
bandry ; and Glen S. Ray as assistant in farm crops. 

Illinois University.—W. Stewart has resigned, to become assistant pro¬ 
fessor of soils at the University of Wisconsin. W. J. Eraser and John W. 
Lloyd have been granted leave of absence for further study, the former in 
rural economics at Harvard University and the latter at the University of 
California. 

Hebraska University,—^The contract has been let for the new dairy building. 
A structure 141 by 64 feet is planned, with three stories and basement and 
a wing 70 by SO feet especially arranged for handling butter, ice cream, and 
market milk. The first fioor of the main building will contain student 
laboratories, the second a large milk testing laboratory, quarters for experi¬ 
mental work, a reading room, and offices, and the third, the dairy bacteriologi¬ 
cal laboratories, a large lecture room, and class rooms. A modern refrigerat¬ 
ing plant in the basement will iirovide cold storage facilities for dairy work 
and also in horticulture, home economies, and veterinary science, 

Third Conference of American Association of Agricu-ltural College Editors.— 
This conference was held at the College of Agriculture, University of Wis¬ 
consin, June 24 and 25, with representatives and visitors from 19 institutions 
in 18 States and this Department. 

An address of welcome was given by Dean H. L. Bussell, who drew atten¬ 
tion to the more specific division of labor in the agricultural colleges and 
experiment stations due to their growth and increasing complexity of organi¬ 
zation. He stated that the editorial work, connected usually though not 
always directly with the administrative office of the institution, is coming 
to be one of its most important departments, although it is hard to find men 
who are fitted by both temperament and training to conduct it. In his opin¬ 
ion one of the most important things for the consideration of the association 
is the matter of the popularization of scientific material for the use of the 
farming community at large. Permanent bulletins, both scientific and popular, 
he regarded as' necessary, but inasmuch as the farm paper is more widely read, 
many more people can be reached through that medium. 
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Tlie presidential address by 0. A. Whittle, of Georgia, had for its subject 
The Status of the Agricultural College Editor. In bis opinion tlie mission of 
the agricultural college editor is to reach the individual farmer, and in order 
to render him adequate service the editor must see, feel, and think the same 
way. The greatest defect in editorial work at present was thought to be the 
limit of the power of the “blue pencil.” He believed that editors must be 
vested with full editorial powers, but that when these powers are given they 
must be used wisely and very carefully. He also advocated conferring upon 
them full professorial rank. 

Dr. B. B. Powell, of Illinois, in his report as secretary-treasurer reviewed the 
history of the organization. He called attention to the large demand for the 
proceedings of the last meeting, although these could not be published because 
of the lack of available funds. Subsequently provision was made by the asso¬ 
ciation for the publication of the proceedings of the 1915 meeting. 

6. W. Wharton, chief of the Office of Information of this Department, dis¬ 
cussed Getting Information to the People Who Can Use It. He cited as obstacles 
to the successful dissemination of agricultural information, (1) overtechnieal 
statements, (2) attempts to mix both popular and technical matter in the same 
bulletin, and (3) the tradition of form, size, type, etc. He advocated the use of 
posters, colors, cards, and general follow-np methods. He much preferred the 
term “information” instead of “publicity” in such work, as “publicity” has 
come to be associated with “press agency” with which a properly defined 
information service can have no connection. The most efficient medium for the 
dissemination of agricultural information he thought to be the farm press, 
and the next the daily and weekly newspapers. In any case those issuing infor¬ 
mation material must write from the viewpoint of both the^editor and the 
farmer. 

Mr. Wharton stated that while, of course, it was impossible to attribute the 
increase to any one specific cause, the circulation of the Department’s bulletins 
since the establishment of the information service had, according to last year’s 
figures, increased 40 per cent Inasmuch as the press notices contain fairly 
complete summaries and practical advice, he believed that those who now write 
-in for the bulletins as a result of these notices do so because of a real need, 
' and it is probable, therefore, that the notices assist in reducing waste circulation. 
He described in detail the activities of the Office of Information, explaining 
especially the method of limiting the press material to the class of papers or 
the geographical district to wffiich it would be of direct application. He believed 
that the press material should be deemed an official output of the institution 
as well as its bulletins or other permanent publications. It should concern itself 
merely with conveying practical information and recommendations and be kept 
scrupulously free from any partisan tinge. Mention of individuals or institu¬ 
tions should be limited to what is necessary to establish the authority of the 
facts or advice. One great advantage of mimeographed press information 
sheets, he pointed out, is that they can be issued in cases of emergency and 
through the cooperation of the press reach those affected far more quickly than 
ordinarily would be possible in the case of formal publications. 

Frank 0. Dean, of Nebraska, read a paper on The Efficiency of Dress Matter 
for Newspapers, defining efficiency as the ability to get a thing published. He 
considered the preparation of press matter the most important of the agricul¬ 
tural college editor’s duties. Items of ten lines or less have been found most 
useful for newspapers, and 95 per cent of the papers to whom he has furnished 
news material have used only about one column per week. 

In a paper on Some Common Inconsistencies of Typography of Bulletins, O. M. 
Kile, of West Virginia, presented the tabulated replies' from about 25 editors in 
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answer to a questionnaire on tlie usage of compound and hyphenated words 
and certain synonyms, and the capitalization of breed, variety, and certain other 
names, which showed a very wide variation in usage. A discussion followed 
on the use of style hooks and other standards. A committee on proper usage 
of coxiipoiii'icl words, forms, capitalization, etc., was appointed, consisting of 
O. M. Kile, B. Adams, and A. W. Hopkins, and a preliminary report of this 
committee, embodying numerous suggestions, was subsequently adopted. 

Walter Stemmons, of the Oklahoma College, read a paper on How to Get 
Press Material from the Staff, in which he narrated some difficulties encoun¬ 
tered. He has found one of the best helps toward getting material to be the 
occasional sending to members of the staff press clippings of material they 
have furnished. The field reports of county agents in the extension service 
have also been a fruitful source of stories of human interest 

Mr. Esborn, of the Simplified Spelling Board, addressed the association on 
simplified spelling. He reviewed the present movement for spelling reform and 
stated that up to May 15, 1915, 100 educational institutions in the United 
States and Canada and about 100 newspapers and periodicals with a combined 
circulation of over 2,000,000 bad approved the movement. 

T. B. Bryant discussed the use of placards, giving experiences in Kentucky 
for two or three years. Neat bulletin boards with glass fronts have been in¬ 
stalled in the stations of five railroad systems in the State, the agents exchang¬ 
ing the placards monthly. The railroads have been very enthusiastic about 
this feature and the practice has appeared to be very effective. 

Charles Dillon, of Topeka, Ivans., addressed the meeting on the Source of« 
News and What is News from a College of Agriculture. He discussed espe¬ 
cially the press material being sent out by the agricultural colleges and experi¬ 
ment stations to farm papers and newspapers, illustrating by concrete examples 
some of its shortcomings from the viewpoints of the editor of the paper who 
is to publish the material and of the farmer who is to read it. He also exhibited 
advertising and publicity material of railroads and business houses. He closed 
his remarks by reading papers prepared by agricultural journal editors on 
What College Editors Ought to Send Out to Farm Papers. The sending out of 
advice which farmers can readily adopt and more seasonable matter were* 
esi>ecially desired. 

A round table discussion was opened by F. W. Beckman, of Iowa, on the 
question, Do College Editors in Sending Material to Newspapers Interfere with 
the Activities of Farm Papers? Some differences of opinion were noted in 
various States, but the advantage of utilizing the newspaper to create as much 
as possible an Interest in farming was generally recognized. 

In a discussion of the propriety of the receiving of compensation by a college 
editor for articles furnished papers, the consensus of opinion seemed to be 
adverse to the practice as regards papers within the State, with wider differ¬ 
ences of opinion as regards other articles. 

Another question discussed was the handling of requests from outside the 
State for publications. The use of classified mailing lists was mentioned as 
helpful in conserving editions. One of the chief functions of the agricultural 
college and station editor as regards the permanent and scientific publications 
of these institutions was suggested by M. D. Moore, of the States Relations 
Service of this Department, as that of so informing the farmers and others 
interested of the nature of these publications that intelligent request can be 
made for the publication wanted. 

One session of the association was held at the Forest Products Ijaboratory, 
where an address' was given by Director H. F. Weiss of the laboratory, on the 
typ® and prices of the different papers being used by the stations. Mi*. Weiss 
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based bis remarks on tests made in tbe laboratory of samples sent in by 
various editors. Wide differences in the cost and value of these samples were 
revealed by the comparison. 

Bristow Adams, of Cornell University, presented a comprehensive discussion 
of An Information Service in Connection With Extension Work. He gave a 
detailed review of the evolution of the information work at Cornell University, 
where the attempt is now made to reach by means of reading courses, press 
service, etc., the farmer not yet in touch with the field man in extension work. 
In the matter of publications, direct and intimate relation is maintained be¬ 
tween the bulletins, memoirs, etc., and press notices in extension work. Press 
notices are sent out about the bulletins, especially to the county or counties 
to which those of a local nature pertain, to fruit growers in the case of a 
bulletin pertaining to them, etc. Each notice emphasizes the fact that the com¬ 
plete bulletin can be had on application. The use of the term “ publicity 
work ” is deprecated, as misleading. The right kind of information service is 
regarded as that farthest removed from publicity and an advertising prop¬ 
aganda, which is its own undoing, whereas the service which seeks only to 
help the farmer will be permanent. 

The program was concluded with an illustrated lecture by F. J. Trezise, of 
Chicago, on What is Required to Make a Typographically and Mechanically 
Good Bulletin. This was an instructive discussion from an expert point of 
view of such questions as measure balance, proportional margins, shape har¬ 
mony, use of borders and decorated margins, tone harmony, and use of cuts, 
type, and harmony in border arrangements. 

A special feature of the convention was the exhibit of bulletins and other 
illustrative material, contributed by 18 institutions and this Deparment. 
Information and press material preponderated in the exhibits, but several of 
the institutions, notably Wisconsin and Iowa, also illustrated the evolution of 
the regular bulletin in a striking way. 

The constitution submitted by a special committee was adopted. Among the 
resolutions agreed to were those memorializing the Association of American 
Agricultural Colleges and Experiment Stations as to the desirability of further 
3oveloplng editorial work, establishing full editorial authority, and otherwise 
^improving its status and dignity, favoring the use of the term ‘‘information 
service in preference to that of “ publicity,’’ and suggesting the need of means 
for utilizing the publications of one institution by others. 

Officers for the ensuing year were selected as follows: President, E. W. 
Beelcman of Iowa; vice president, F. H. Jeter of North Carolina; secretary- 
treasurer, B. E. Powell of Illinois; and additional members of the executive 
committee, C. A. Whittle of Georgia, and N. A. Crawford of Kansas. 

The executive committee is empowered under the new constitution to decide 
as to the place of the next annual meeting. 

Vocational Agricultural Education in Efew York,—^The regents of the Univer¬ 
sity of the State of New York have voted to reorganize the present Vocational 
Schools Division Into a Division of Agricultural and Industrial Education with 
A. D. Dean as director. 

A recent act of the state legislature authorizes the board of supervisors of 
any county outside of the City of New* York to establish a farm school for the 
purpose of giving instruction in the trades and in industrial, agricultural, and 
home making subjects to children of the county between the ages of eight and 
eighteen. Each of such schools may receive annually from the State $1,000 
and an additional $200 for each teacher employed therein for a period of S6 
weeks during each school year whose entire time is given to the instruction 
of pupils in the school, provided the school has at least 15 pupils actually in 
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attendance during tlie 36 weeks and its organization anti course of study tiave 
been approved by tlie commissioner of education. Tke board of supervisors 
jnust provide for tlie maintenance of the school, the repair and iinprovemeiit of 
the biiiklings, land, and the equipment 
Agricultural Advancement la the Caucasus.—In response to,vthe increasing 
demami for assistance in agricultural research and education, "'the viceroy of 
the Caucasus appointed In 1013 a commission of the leading farmers and spe¬ 
cialists to consider the more efficient correlation of the various agricultural 
agencies. Their report when submitted recommended the concentration of ail 
educational, experimental, and extension work under the board of agriculture, 
with the establishment of agricnltural stations at suitable points, the employ¬ 
ment of district agriculturists, and a system of advisory work by government 
specialists. 

A permanent commission was also suggested, with the chief of the agricul¬ 
tural section of the Caucasus as president and with representatives from the 
Tiflis Botanical Gardens, the Caucasian. Sericultural Station, senior specialists 
of the board of agriculture, officials connected wdth the various land-improve¬ 
ment and educational services, members of the civil veterinary section, and the 
Imperial Agricultural Society of the Caucasus as members, the commission to 
be supplemented by the addition of district agriculturists, superintendents of 
agricultural establishments, other specialists, and in general of all persons 
competent in agricultural affairs, as desired. A reference section and statistical 
and editorial bureau were projected. 

The early opening of the Tiflis Polytechnic Institute with an agricultural 
section, the establishment of schools for intermediate agricultural education, 
and the introduction of practical agriculture into the elementary school system, 
were also advocated. In 1913, about $500,000 was expended for agricultural 
advancement in this region, of which $35,000 was for agricultural organization, 
$300,000 for experimental work, etc., $10,000 for live stock improvement, $25,000 
for aid to agricultural societies, and $20,000 for destruction of insects, exhibi¬ 
tions, meetings, collection of statistics, and other activities. 

Miscellaneous.—^The medal and grant for 1915 of the South African Associa¬ 
tion for the Advancement of Science have been awarded to C, P. Lounsbufy,? 
chief of the department of entomology of the Union Department of Agriculture. " 
A new laboratory of plant pathology at Kew Botanic Gardens has been re¬ 
cently opened. A. D. Cotton has been promoted to assistant in connection with 
the new laboratory with W, B. Brierley as first class assistant 
Dr. A, W. Bothwick, lecturer in forest botany in the University of Edin¬ 
burgh, has been appointed advisory officer for forestry to the Scottish Board of 
Agriculture, vice the late Dr. John Nisbet 
M. T. Dawe, director of agriculture 'in British Bast Africa, has been ap¬ 
pointed agricultural adviser to the Government of Colombia. 
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AGRICULTUEAL CHEMISTRY—AGSOTECHHY. 

A rapid method of estimating’ nitrates, E. Knecht {Jour. Boc, Gkem. Indus.^ 

54 (1915), No. S, pp. 126, 127 ).—^Titanoiis liydroxid causes an iiistantaiieoiis 
reduction of nitrates to ammonia. “ When caustic soda is added to a solution 
of a titanons salt, black titanous hyclroxid is ijrecipitated, but this begins 
to decompose almost at once, yielding nascent hydrogen and the white titanic 
liydroxid, probably according to the following equations: 

TU (SO.i) a4-6NaOH=Ti2 (OH)o+SNasSO^; Th(OH) a-\-21l20 =2Ti (OH) 4 +H 2 . 

“A convenient amount of nitrate for a single estimation is about the equiva¬ 
lent of 0.1 gm. potassium nitrate. Thus, in the assay of a commercial sodimn 
nitrate, about 1 gm. is accurately weighed, dissolved in water, and made up to 
100 cc. Of this, 10 cc. are measured into a copper flask, excess of caustic soda 
is added, and then about 20 cc. of commercial titanous sulphate or cMorid. The 
distillation can then at once be proceeded with and, after the boiling has been 
continued for a ciuarter of an hour, the operation is finished and back titration 
is effected.” 

Nitrites are also quantitatively reduced to ammonia by titanous hydroxid 
when an excess of caustic alkali is present. 

The estimation of protein ammonia, L. W. Winkles {Ztselir. Angcw. Gliem., 
27 (I. 914 ), No. 56, Aiifsatztcil, p. 449, fig. 1; ahs. in Jour. Bog. Chcm. Inclm., 

55 (1914), No. 15, p. 804) ‘—Instead of determining the organic matter in water 
by making a cumbersome albuminoid ammonia determination, the author sug¬ 
gests determining the protein ammonia. 

The method proposed consists essentially of treating 100 cc. of the water, 
acidified wdth one drop of concentrated sulphuric .acid, 'with 0.05 gm. of pure 
powdered potassium persulphate, heating in the steam bath for 15 minutes, 
Ci;Dling, and determining the ammonia in the fluid by the Nessler colorimetric 
method, adding 5 cc. of a mixture of equal volumes of Nessler’s reagent and a 
solution of Eochelle salts. A second test is prepared in the same manner, with¬ 
out heating, adding standard, auimonium chlorid solution to equal the color of 
the first test Distillation is not necessary in the process. 

Ther^ are two disadvantages in the method, one being that even the purest 
^^l^ssium persulphate contains ammonia, and the other, the unstability of the 
potissium persulphate solution. The first can be obviated by recrystallization 
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from warm potassium liydroxid solution and tlie latter I)y acidifying witli con¬ 
centrated siilpiiuric acid. 

It was found tliat pure natural waters contain no protein ammonia, the limit 
for a driuldiig water being set at 0.1 mg. per liter. 

Oxidation of carbohydrates and related substances by means of potassium, 
persulphate, J. K. Wood and Nellie Wai^kee {Jom\ Ghcni. 8og. {London], 105 
(IllVi), No. 61S, pp. 1131~1U0, fig. 1; a'bs. in Jour. Bog. Ghem. Indns., 38 (1914), 
No. 10, p. 561). —Aldoses may be almost quantitatively oxidized with potassium 
persulphate in the cold and the process may be accelerated by the addition of 
small quantities of silver sulphate. Galactose, arabinose, and xylose are oxi¬ 
dized at about the same rate, polyhydric alcohols and dextrose more slowly, 
w’hile ketoses and disaccliarids are attacked somewhat more rapidly than the 
aldoses. 

Analytical work, P. L. Gile and J. O. Carbeeo (Porto Bico Bta. Bpt. 191.4, 
p. 13). —comparison of the potassium sulphocyanate colorimetric method for 
iron with the permanganate method indicated that the former was preferable 
for the determination of the small amounts of iron contained in most plant 
substances. 

Determination of eggs in food pastes, L. Paecy (Ann, Falsif., 7 (1914), No. 
66 , pp. 18S--187). —The soluble nitrogenous substances in food pastes were esti¬ 
mated before and after boiling, as suggested by Eousseaux and Sirot (B. S. E., 
31, p. 809). The purpose was to determine whether or not eggs had beear used 
in the goods tinder examination. 

The ferments of honey, P. Gothe (Ztschr. UntersucTi. Nahr. n. Gemissmll., 
28 (1914), PP- 273-286, fig. 1; ahs. in Ztschr. Angew. Oliem., 27 (1914) 

No. 99, Referatenteil, p. 700). —^Lactase, proteases (peptic and tryptic), and 
lipase could not be detected in honey. Inulase is probably present. Invertase 
in honey is of both animal and vegetable origin, and in genuine bee honey its 
amoimt is greater than in feeding honey. It is destroyed at 00° C. and has 
its optimiiin of activity at 40°. Catalase and diastase are not present in the 
same proportion in honey. By filtering honey a marked reduction of catalytic 
power occurs, and 'when much impurity is present in honey it is evidenced 
by a high catalase figure. Honey catalase is markedly affected by heating for 
one hour at 60° C. (undiluted honey at 70°). 

Experimental studies on honey diastase activity as well as the judgment 
of honey by its diastase content, F. Gothe (Ztschr. Untersmh. Nahr. u. 
Oenussnitl., 28 (1914), No. 6, pp. 286-321, fig. 1; als. in Ztschr. Angeio. Ghent., 
27 (1914), No. 99, Beferatenteil, pp. 700, 701). —^Honey diastase is of both animal 
and vegetable origin. Its quantitative estimation enables an estimate of the 
value of a honey. A high diastase figure Indicates absolutely pure honey. If 
a medium figure is obtained, Fiehe’s test, the precipitation test, and other 
tests should be made to exclude the suspicion of adulteration. A low diastase 
figure indicates a low^-gracle product which has been either orerheated or adul¬ 
terated. Heating undiluted honey for one hour at from S5 to 90° C. destroys 
the diastase. Diluted honey loses its activity at 70°. 

Estimation of chlorin ions in honey, F. B. Nottbohm (Ztschr. Untersuch. 
Nahr. u. GenussmtL, 28 (1914), No. 5, pp. 255-259; al)s. in Ztschr. Angew. Ghem., 
27 (1914), ^6. 99, Beferatenteil, p. 700). —By directly ashing honey more than 
one-half of the chlorin is lost. This may be prevented, especially in honey high 
in chlorin, by adding bicarbonate of soda. 

About the preservation of milk samples for examination purposes, J. T tt.t- 
MAKS, A. Sblittgeebee, and H. Eiffaet (Ztschr. Untersuch. Nahr. u. Genussmtt, 
27 (1914), No. 12, pp. 893-901). —^IMercuric chlorid in a concentration of from 
0.04 to 0.03 per cent conserved milk samples for 120 hours. Samples so pre- 
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served are said to show no appreciable increase in acidity, and the mercuric 
chlorid had no noticeable effect on the milk constituents. Other substances 
tested in this regard were chloroform, thymol, oil of mustard, phenol, creosote, 
sodium fliiorid, and potassium bichromate. 

Investigations npoii the changes which take place in milk preserved with 
potassium bichromate,, A. Kling, Gelin, and Lassiexju (Ann. Falsify, 7 (1914), 
No. 67, pp. 244~^A0). —Potassium bichromate is a convenient, although not an 
ideal, preservative of milk. If 1 gm. is added to 1 liter of fresh milk the sample 
is fit for examination for a period of 2 months, and milk preserved with 3 gm. 
per liter will keep fresh for 3 months. In this study phenol as advocated hy 
Benigds (E. S. E., 30, p. 14) was also used for comparison. Milk preserved 
with bichromate of potash and kept at 27° C. coagulated much quicker than milk 
which was stored at from IS to 20°. 

The action of milk mold on phenylaminoacetlc acid, I-I. Horsters (Biochem. 
Ztsclir,, 59 {1914), No. 5-8, pp. 444~450). — O’iMiim laciis when grown on a solu¬ 
tion containing phenylaminoacetlc acid, monopotassium phosphate, maguesliim 
sulphate, traces of sodium chlorid, ferric chlorid, and either dextrose or invert 
sugar elaborated benzyl alcohol, very small traces of i^henylglyoxylic acid, 
benzoic acid, traces of formic acid, and i-mandelic acid. 

■Volumetric estimation of casein in milk by the aid of tetraserum, B. Pfyl 
and R, Tubnau (ArZ^. K. Gsudhtsamt., 47 (IBUf), No. S, pp. 847-361).—As a 
preliminary casein vras prepared from cows’ milk and its nitrogen and add 
equivalents were determined. The average nitrogen content was 15.5 per cent, 
which corresponds to a factor of 6.45 per cent. For neutralizing 1 gm. of 
.cjaseiu toward phenolphthalein 8.75 cc. of decinormal alkali w’as necessaiy on 
the average, indicating an acid equivalent of 1,143. The method for determin¬ 
ing casein was as follows: 

To 50 cc. of the milk under examination, cooled to 15° 0., add from 5 to 6 
drops of a 1 per cent phenolphthalein solution and titrate to a pink color with 
decinormal (carbonate free) alkali solution. Treat another 50 cc. of milk in 
a stoppered bottle with about 5 cc. of caihon tetrachlorld, shake thoroughly, 
treat with exactly 1 ec. of a 20 per cent acetic acid solution (of known titer), 
then shake again, and filter. Then titrate 25 cc. of the serum, after adding 
from 2 to 3 drops of a 1 per cent phenolphthalein solution, with decinormal 
alkali solution until a pink tint appears. From the first titration and the titer 
of the 20 per cent acetic acid solution the alkali required for 25 cc. of milk+0.5 
cc. of acetic acid {u=amount of alkali solution) is determined. From this 
result, the alkali required for titrating the serum (d—cc. of decinormal alkali 
solution), and the fat content of the milk (/=gm. of fat in 100 cc. of milk) 
the casein content is calculated: 

. ^=the casein in 100 cc. of milk=0.457 ^a—h 

The derivation ox the formula is discussed and some results obtained with 
the method are included. With heated milk the procedure gave correct results. 
This was not the ease with either the Schlossmann or Hoppe-Seyler methods. 
See also previous notes by Hart (E. S. R., 19, p. 707 ; 21, p. 613), 

Old and new methods for determining fat in milk, A. V. Oveh (Milchw. 
ZentU., 43 (1914), Nos. 11, pp. 285-295; 13, pp. 350-856).—A review of the 
literature, especially with reference to the methods in use in Europe. 

determination of lactose in milk by the polarimetric method, E. Fedee 
{Ztsclir. Untersuch. Naim n. Genussmth, 28 (1914)f 1, pp. 20-29; al)s. in 
Ztschr. Angev). Chem., 27 (1914), 72-73, Referatenteil, p. 533). —To 75 ce. 

of milk add 6 cc. of asaprol solution (consisting of 75 gm. of asaprol and 75 gm. 
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Of c'ltrlc acid to 250 cc. of solution), fill up to tlie 100 cc. mark, and after stand¬ 
ing for 15 minutes filter and polarize. One degree of rotation to tlie right in 
circular instruments and sodium light at 20® C. in a 200 mm. tul}e=O.051S gm. 
of milk sugar. If the rotation X0.9518”«', the lactose content 

100.8-«+-55:t?Qo 

75 

^~“75 

^—percentage of total solids and /^percentage of fat in milk. 

The estimation of the viscosity of milk as an aid for detecting added 
water, W. D. Koopeb (MilGhiD, ZcntU., J^S {19Uf), Nos. 7, pp. 169-179, fl(/. 1; S, 
pp. 201-20S). —Ill these studies composite milks were principally examined. 
The apparatus used is illustrated and described. 

The expression of the xiscosity is analogous-to that used hy Engler in report¬ 
ing, the viscosity of oils. The degree of viscosity in the milk seems to be an 
expression of the total solids content and its determination will enable one to 
detect added water or the removal of cream. With the method at least 5 per 
cent of water may be found. The fat content of the milk apparently does not 
influence the vivscosity to the extent suggested by Micaiilt,® and although an in¬ 
creased fat content is expressive of an increased viscosity there are instances 
where the reverse is the case. A still smaller relation exists between the specific 
gravity and the viscosity. A milk diluted with 25 per cent of added water has 
a higher viscosity than unadulterated milk. If, however, the viscosity obtained 
is divided by the factor 0,1384 the total solids content of the milk may be ap¬ 
proximately estimated. 

Detection of goat’s milk in cow’s milk, J. Pbitzkee {OJiem. Ztg., 38 (1914), 
No. 93, pp. 982, 983; abs. in Jour. Soc. Gliem. Indus., S4 (1915), No. 4, p. 196). — 
The test depends upon the difference in behavior of the two milks with ammonia. 

The freezing point of some abnormal milks, J. B. Hendeesox and L. A. 
Meston {Proc. Botf. Boo. Queensland, 26 (1914), pp. 85-90; al)8. in Jour. Boo. 
Oliem. Indus., 84 (1915), No. 4, p. 195). —^Two- samples of mixed milks from eight 
animals, badly fed and in poor condition, were found to be low in solids not 
fat (7.T4 and 7.79 per cent) but had a normal freezing .point (—0.55 and 
— 0.54° C.). When the milk from each animal w^as examined only one of them 
was found to give a normal milk, but in every case the freezing points wmre 
within the normal limits (—0.54 and —0.56°). The ash of the milk contained 
large amounts of chlorin (up to 31 per cent). This is regarded as evidence of the 
power of the mammary glands to regulate the osmotic pressure through the 
extraction of an increased amount of sodium chlorid from the blood in order 
to coiuiiensate for the deficiency of other constituents. 

The electrical conductivity of milk during its concentration, with sugges¬ 
tions for a practical method of determining the end point in the manufac¬ 
ture of sweetened condensed milk, Lilias C. Jackson, L. McNab, and A. C, H. 
Rotheba (Jour. Boc. Cliem. Indus., S3 (1914), No. 2, pp. 66, 60).—-The maxi¬ 
mum electrical conductivity is noted when morning milk is concentrated to 28 
per cent total solids with 8 per cent protein. Evening milk gives higher figures. 
The electrical conductivity is deemed of no value in determining the degree of 
concentration of a separated unsweetened milk because the concentration may 
increase considerably between 25 and 30 per cent of total solids with veiy little 
alteration in the conductivity. It is quite different, however, with a sweetened 
milk concentrated to the degree which is usual in the manufacture of condensed 
milk. With full fat, and with added cane sugar equivalent approximately to 
16 lbs, sugar per 100 Ihs. milk, the reversal of the conductivity comes at the 

«Ann. CMm, Analyt, 9 (1904), No. 9, pp. 93-90. 
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start of tlie process of concentration. When the concentration reaches the 
necessary degree for the production of sweetened condensed milk, the electrical 
conductivity decreases rapidly for each increase in concentration of the milk* 

« . . From theoretical considerations supported by experimental work in the 
laboratory, there is every reason to think that the measurement of electrical 
resistance or conductivity should furnish an accurate method of following the 
progress of concentration in the manufacture of sweetened condensed milk,” 

Dry milk with particular reference to determining tire fat content, Utz 
{MilcMo, Zenfbt, 43 {1914), No. 5, pp. 113-120). —^The determination of water, 
ash, nitrogen, and lactose in dry milk is comparatively simple but certain diffi¬ 
culties are experienced when fat is to be estimated by the usual methods. A 
modification of the Bondzynski-Katzlaff method and the Polenske method (B. 
S. E.., 25, p. 12), is recommended for determining the fat in this kind of mate- 
rial. Gerber’s method did not yield satisfactory results. 

The acidity degrees (Soxhlet-Henkel) were determined in 26 samples of pow¬ 
der made from whole milk, cream, partly skimmed milk, and skim milk. The 
method employed is as follows: About SO cc. of a neutral alcohol-ether mixture 
is poured over 10 gm. of the air-dry milk powder, shaken at intervals, and after 
24 hours the mixture is made up to a volume of 100 cc. The number of cubic 
centimeters of dedaormal alkali required to neutralize 50 cc. of the solution is 
calculated in the same manner as employed for fats and oils. 

Some data are being collected regarding the acidity of dry milk stored over a 
long period of time. 

A critical study of Cesaro’s method for the detection of coconut fat in 
huttei’, L. Stolclin {A7in. Falsif., 7 {1914), No. 67, pp. 223-231). —It is stated 
that the Cesaro method can be employed for detecting coconut fat in butter. 
If the fat added is solid as little as 10 per cent can be detected, but when added 
in a liquid state only 25 per cent can be noted. Additions of less than 10 jper 
cent can not be noted with certainty. 

Bapid analysis of butter: Estimation of nonfats, E. Isnam) (Amh Falsif., 
7 {1914), No. 69, pp. S69S71). —For the purpose of determining especially the 
nonfatty materials in butter, from 2 to 3 gm. of butter is weighed into a porce¬ 
lain dish, and 10 cc. of water is incorporated on the water bath. The emulsion 
is then brought into a separatory funnel and cooled to 35° G. Ten cc. of water 
and from 20 to SO cc. of ether are then used to remove the fatty materials ad¬ 
hering to the sides of the dish, the washings are transferred to the funnel, and 
the mixture is shaken cautiously. After 15 minutes standing the aqueous layer 
with the supernatant casein is drawn off, two portions of 10 cc. each of water 
are added, and the process of shaking with water and drawing off is repeated 
twice. The ether layer is then transferred to a dish, the ether is dispelled by a 
current of air, and the residue dried at 100° 0. In the aqueous portion the 
casein is determined by collecting it on a filter. The total solids contained in 
the filtrate represents casein, albumin, and salts. The latter can be determined 
by incinerating the residue. 

Extraction of neutral fats from ripe sheep^s milk cheese for the purpose of 
determining the chemical and physical constants of the same, F. BinXivy 
(Mschr. Untersuch. Nahr. u. GemsamM., 2S {1914), No. 1, p. S3; al)s. m Ztschr. 
Angew. Ghem., 27 (1914), No. 72-7S, Referaterdeil, p. 5SS). —^For this purpose 
80 gm. of cheese is rubbed up with 15 cc. of water to a paste and brought up to 
a bulk of 250 cc. by the addition of water. The mixture is neutralized toward 
phenolplithalein, with potassium hydroxid solution made up to a bulk of 300 cc., 
shaken vigorously with 300 cc. of petroleum ether, 300 cc. of 95 per cent alcohol 

«Acad. Hoy. Belg., Bui. Cl, Sci., 1907, No. 12, p. 1004. 

7700"—No. 6—15-- 2 



506 


EXPEBIMENT STATIOjX BECOED. 


added, and tlie mixture shaken again. After standing from 24 to 48 hours the 
clear petroleum ether layer is removed, the solvent dispelled by distillation, and 
the residue dried at 100° 0. 

Determination of unsaponiiiable matter in oils and fats, II. Salomon (Ber. 
Dent. Fharm. GeselL, 24 {1914), No. S, pp. 189-19S). —It is stated that the 
modification of the Marcusson and Schilling method proposed by Klostermaim 
can be extended so as to allow at the same time the estimation of iinsapoiiB 
fiable matter. 

From 50 to 100 gm. of oil or fat is saponified with alcoholic potash solution 
and the resulting soap dissolved in water, extracted with ether, and after dis¬ 
pelling the ether from the extract drying and weighing the residue. The crude 
phytosterol is dissolved in hot alcohol and precipitated with an excess of digi- 
tonin solution, 1 gm. of crystalline digitonin being required for each 0.4 gm. of 
unsaponifiable matter. The precipitate resulting is collected, acetylated, and 
the phytosterol acetate reerystallized according to the Klostermaim procedure. 
The unsaponifiable material in the filtrate can be determined by adding water, 
extracting with ether, and weighing the ether extract after removing the ether. 
Some tabulated results are given. 

Bice oil and rice fat, J. Davidsoiin {Beifenfa'brikant, S4 (1914), PP- 118, 
179; ahs. in ZtscJir. Angew. Chem., 27 {1914), No. 69-89, Referatenteil, p. 518 ).— 
The rice oil obtained from rice bran by extracting or pressing is a mixture of 
solid and fluid substances. The portion of the substances solid at room tem¬ 
perature melts at 24° C. Freshly ground bran yields an oil with only a small 
amount of fatty acids, but when old contains a large amount of these acids. 
Bice oil has a specific gravity of 0.8907 at 99 °, a saponification number of 193.2, 
and an iodin number of 96.4 according to Smethan or of 91.65 according to 
Browne. On storage the oil separates into a compact fat and a supernatant 
clear oil of dark-greenish color, which can be saponified very easily. Its value 
for the manufacture of soap is pointed out. 

The estimation of hydrocyanic acid in feeding* stuffs and its occurrence in 
millet and guinea corn, J. B. Fuelong {A'nalyst, 89 {1914), No. 498, pp. 480-^ 
JS2; ads. in Jour. Soc. Cheni. Indus., 33 {1914), No. 21, p. 1069). —^According to 
this method 100 gm. of the ground material under examination is placed in a 
Soxhlet apparatus and extracted for three hours with 10 per cent alcohol. The 
extract, after removing the alcohol by distillation, is distilled with 150 cc. of 
10 per cent sulphuric acid, the distillate being collected in 5 cc. of 10 per cent 
potassium hydroxid solution. At the end of one hour the receiver is changed, 
water added to the distillation flask, and the distillation continued. This opera¬ 
tion is repeated until no inoi’e hydrocyanic acid is evolved. 

“ The distillate is concentrated to 15 cc., boiled for 10 minutes after the addi¬ 
tion of 1 cc. of a 20 per cent solution of ferrous sulphate containing also 1 per 
cent of ferric ehlorid, cooled, acidified with hydrochloric acid, and 10 cc. of 
glycerol added. After standing for about IS hours the mixture is transferred 
to a graduated cylinder, diluted to 50 cc. with water, and the blue coloration 
compared in tubes of 1 in. diameter with standards prepared from known quan¬ 
tities of hydrocyanic acid. When the amount of hydrocyanic acid present is not 
less than 0.001 gm. the standards may be made up directly, but with smaller 
quantities it is necessary to dilute to 150 cc. and then concentrate as in the 
preparation of the solution from the plant material. 

From determinations of hydrocyanic acid in millet and guinea corn plants 
of various ages it was found that all the young plants contained a eyanogenetic 
glucosid, while the full-grown plants were free from this substance. In the 
case of guinea corn the yield of hydrocyanic acid reached a maximum (0,01 
per cent) in the 12-in. plants and decreased as growth proceeded. With millet 
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the maximum amount of hydrocyanic acid (0.045 per cent) was found in the 

24-ln, plants.” 

Solvents employed in the determination of hop-bitter constituents and 
their estimation by means of cold extraction, B. Seibriger {Wclmsclir, Brau.^ 
30 (JMS), Nos. 12, pp. m-179; 18, pp. 106-^108, fig. 1 ; ahs. in Ohem. AU., 7 
(1913), No. 19, p. SS87). —The author states that hy constantly shaking hops 
with cold petroleum ether (boiling point SO to 50° C.), the bitter principle can 
be removed in from three to four hours. This can also be accomplished by 
shaking with carbon tetrachlorid in the cold for from one to two hours, but the 
results are higher. Boiling petroleum ether gives intermediate results. 

Investigation on hops.—IV, A method for quantitative determination of 
resins in hops, 6 . Winge and J, P. H. Jensen (Gompt. Ren4. Lai). GarJs'berg, 
11 {IdlJf), No. 2, pp. 116-lJf7 ).—It is pointed out that the valuation of hops for 
bi'ewing purposes must be made on the basis of the chemical analysis, and the 
object of this work was to find a convenient method whereby hops could be 
valued by chemical means without the services of a skilled operator. It is be¬ 
lieved that an approximately correct expression of the value of hops can be 
obtained by the foliomng cold extraction method: 

Thirty gm. of hops is comminuted by i>assiiig through a meat chopping ma¬ 
chine. The first 5 gm. coming through the machine is discarded and the re¬ 
mainder coming through, which is usually about 15 gm., is carefully mixed. 
Five gm. of this, corresponding to a volume of 25 cc., is removed with a measur¬ 
ing glass and placed in a SOO-cc. Erlenineyer flask of known weight. The flask, 
with its contents, is weighed, dried in a vacuum desiccator for 24 hours at 35° 
0. over sulphuric acid, and again weighed, the loss in weight representing the 
moisture content of the hops. Then 150 cc. of water-free ethyl ether is added, 
the mixture allowed to stand for about one-half hour, with repeated shakings, 
the ether extract is filtered into an Erlenineyer flask, and the residue and 
filter washed with 100 cc. of ethyl ether. The ether extract is then titrated 
with twentieth-normal potassium hydroxid solution in 93 per cent alcohol, 
using from 6 to 8 drops of a 1 per cent phenolphthalein in 93 per cent alcohol 
as the indicator, until a permanent red tint is obtained. Since 1 ec. of the nor¬ 
mal potassium hydroxid solution corresponds to 0.4 per cent of resin, the per¬ 
centage of resin in water-free hops is equal to this factor multiplied by the 
number of cubic centimeters of iiotassiiim hydroxid solution utilized, divided by 
the total solids of the hops. 

A method for the recovery of the ether used is described. 

The resin of hops, contrary to previous opinion, is considered of value, be¬ 
cause it gives flavor to the wmrt and fiids in the i)recipIi:ation of the proteins. 
^Although the resins of hops, which are all soluble in cold ethyl ether, are not 
all equally bitter and equally valuable—^the relation between their bitterness 
can be expressed by tlie proportion a: : 7 = 10 : 7: 4—^yet the total quantity 
of I'esiiis extracted from the hops by means of cold ether and determined by 
titration is an approximately accurate expression of the bitterness value of 
hops.” 

A comparative study w^as made between the cold ethyl ether extracts made 
and the carbon tetrachlorid method of Seibriger, See also work by Tartar and 
Bradley previously noted (E. S. B., 27, p. 814). 

Investigations on hops.—VII, The employment of artificial light in titra¬ 
tion of the resins in hops, S. H. Larsen (Gompt. Bond. Lad. Gaidsderg, 11 
(1915), No. 4, pp. 184-i87, figs. ^).-^In the course of work on the quantitative 
determination of resins in hops by the Winge and Jensen method, noted above, 
it was found that on dark or cloudy days difficulty was experienced in noting 
the end point during the titration process. A titration table was devised to 
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obviate tills difficulty. It consists of a wooden box with one side replaced by a 
removable ground-glass plate. The source of light is a 25-caiKllepower incan¬ 
descent lamp. Some results of experiments with and without artificial light are 
inclucled. 

Clieiiiistry of tobacco. Tlie essential oil of tobacco^ W. Halle and E. 
PfiiBRAM {Ber, Deut Cfieni. Gesell., 47 (1914), 7, pp. ISOJi-lSOS ).—An essen¬ 

tial nitrogen-free oil acid in reaction was isolated from Hungarian tobacco with 
solvents. The amount obtained was 0.047 per cent. A hydrocarbon of tlie formula 
OioHis or CiiH::o, boiling point 73 to 7C° C. at 20 mm., was obtained from the 
lower boiling fractions. The oil before being submitted to distillation was 
treated with sodium carbonate. "When oxidized with potassium permanganate 
it yielded compounds resembling terephalic and isobutylacetic acids. Isovaleric 
acid was separated from the sodium carbonate solution used in treating the 
original solution. 

METEOEOLOGY. 

Modern inetliods in meteorology, D. E. FoxTSEEf; y Riba (Mem, R. Acad» 
Cien. y Aries Barcelona^ 3. scr., 11 (1914), Ao. 21, pp, 18). —This is an inaugural 
address reviewing some recent progress in methods of studying meteorological 
problems. 

Climatological data for the United States by sections (U. Dept. Agr.^ 
Weather Bur, Climat. Data, 2 (1915), Nos, 5, pp. 238, pis. 2, figs. 8; 6, pp. 226, 
pis. 2, figs. 7).—^These numbers contain, respectively, brief summaries and de¬ 
tailed tabular statements of climatological data for each State for May and 
June, 1915. 

Annual report of the Iowa Weather and Crop Service for 1914, G. M. 
Chapbell (Iowa Yearhoolc Agr., 15 (1914), pt. 11, pp. 747-794, figs. 2 ).—This is 
“ a condensed summary of the monthly and weekly bulletins issued by the Iowa 
Weather and Crop Service in cooperation with the Weather Bureau of the U. S. 
Department of Agriculture. . . . 

The mean temperature for the State was 49.1° F., or 1.7° higher than the 
normal. . . . The highest temperature reported was 109° at Centerville, Appa¬ 
noose Comity, on July 12. The lowest temperature reported was -“31° at Iowa 
Falls on December 2(5. .. . The average amount of rainfall and melted snow* 
for the year was 31,93 in., or 0.04 in. less than the normal, and l.OS in. more 
than the average for 1913. The greatest amount at any station was 44.11 in., 
at Marshalltown, Marshall County, and the least amount was 23.32 in. at 
Golninbiis Junction, Louisa County. The greatest monthly precipitation was 
16.24 in. at Lenox, Taylor County, in September, . . , The average amount of 
snowfall was 27.5 in. The greatest amount reported from any station was 50.7 
in, at Northwood, Worth County, and the least amount was 14.9 in. at Monroe, 
Jasper County. . . . The prevailing direction of the wind was south. The great¬ 
est velocity reported was 68 miles per hour from the northwest at Sioux City on 
February 28. The average number of clear days was 166; partly cloudy, 102; 
cloudy, 97, as against 182 clear days, 89 partly cloudy, and 94 cloudy days in 
1913. More than the normal amount of sunshine was experienced.” 

As regards crop production, the year was characterized by a deficiency of rain¬ 
fall during the growing season. “ The hot, dry weather during July and August 
greatly reduced the yield of corn, especially in the southern counties, where the 
effects of the drought were even worse than in 1913.” 

The weather of the past agricultural year, F. J. Beodie (Jour. Roy. Agr, 
Boo, England, 75 (19141, pp. 117-124). —^The means and extremes of temperature, 
rainfall, and sunshine for 1914 and for long series of previous years in different 
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districts of England and Wales are summarized in tables and discussed as usual 
witli reference to agricultural conditions. The annual and. average rainfall 
(1904-1914) at different places in tlie United Kingdom are also tabulated. It 
is stated tliat agriculturally the most notable feature of tbe weather of the year 
was the irregularity of the rainfall. Nevertheless “ the crops were on the whole 
In excess of the average.” 

The weather of 1914, D, A. Gilchrist {County l^ortliwml). Ed. Com. Bui 22 
(1915), pp. 95-101). —The rainfall during 1014 at the Cockle Park Experiment 
Station is compared with that of previous years and other regions of England. 

The rainfall at this place was 30.7 in., or 1.75 in. above the 17-year average. 
The number of rain days was 199. The heaviest rainfall (4.26 in.) was in 
December; the lightest (0.61 in.) in Apxnl. Data are also given for pressure, 
temperature of air and soil (see p. 510), summer frosts (1898-1914), humidity, 
cloudiness, wind, etc. The mean temixeratiire for the year was 47.3'^ F.; the 
maximum, 77.2°, June 30; the minimum 24.4°, December 21. Frost temperatures 
ou the grass were recorded as late as June 1 and as early as September 22. 

The weather of Scotland in 1914, A. Watt {Trans. Iligliland and Agr. 

Boot., 5. ser., 27 {1915), pp. 5J^1~95J^). —“This report consists of (1) a general 
description of the weather over the Scottish area from month to month; (2) a 
selection of rainfall returns, in which each county in Scotland is represented by 
one or more stations. . . . 

“ The outstanding feature of the year as regards weather was the more or 
less general prolonged shortage of rain from the middle of April to the end of 
October. At the end of October tbe total rainfall for the first ten months of 
1914 was, as a rule, much below the normal, but the heavy rains of November 
and December brought about in various inland and western districts an excess 
for the whole year. In eastern districts there was a fairly well-defined 
deficiency.” 

Meteorological observations in Moscow during 1913—14, E. Letst {Bui 
Boo. Imp. Nat. Moscou, No. Ij. {191S), pp. 616-664; n. ser., 28 {1914) t PP* 

327). —Data for atmosx>heric pressure, temperature of the air and soil, radiation, 
humidity of the air, cloudiness, duration of sunshine, precipitation, direction and 
force of the wind, and miscellaneous optical and electrical phenomena are sum¬ 
marized and briefly discussed. 

Meteorological observations {Ann. Btatis. Egyptc^ 6 {1914), pp. 9-19 ).—^This 
article contains a brief note on the meteorological service of Egypt, and sum¬ 
marizes the available reliable records of observations on pressure, temperature, 
humidity, rain days, and nilometer readings at different places in Egypt up to 
and incliidiug 1913. Some of the records run back to 1868. 

On the climate of the principal rubber producing countries, W. van Bem- 
MELEHT (In International Uul)Ver Congrcs met TcntoonstcUing, Batmia, Bept., 
1914* BuMer Becuell Amsterdam: I. H. de Bussy [1915], pp. 145-166, pi 1). — 
This article describes the climate of the Amazon and Congo basins, Ceylon, 
Malacca, Sumatra, Borneo, and Java. 

It is stated in general that “ the climate of these countries is purely tropical; 
that is to say, warm, damp, and eguable. The temperature in the plains is 25 to 
27° C,, declining above the sea level at the rate of about 0.6° for every 100 
meters. The percentage of moisture in the air is great, and as a result the 
pressure of aqueous vapor is proportionately high (±20 mm.) and the rainfall 
is more than abundant (2,000 mm. and more per year); above all, however, its 
evenness is the most conspicuous feature of the climate. The yearly rise and 
fall in temperature amounts to only a few degrees and the daily difference far 
exceeds the yearly, though even that is not excessive. Periods of drought are 
seldom of longer duration than two months. The force of the wind is slight, 
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storms are practically miknowu; tliere are merely tBe gusts wMcB are forerun¬ 
ners of tile many tlninderstorms and can be pretty violent.” 

Temperature in cultivated and uncultivated soil, and influence of good 
cultivation, D. A. Gilgiibist {Gouniy NortJiuml). Bil. Conk Bui. 2'2 (1915), pp. 
97, 5S).—Observations in adjacent plats cultivated to a deptli of 2 in. and 
iiiiciiltivated showed a more even temperature in the former at a depth of 1 ft. 
At a depth of 4 ft. there was no appreciable difference. The uniformity of tem¬ 
perature in the cultivated soil is attributed to its higher water content. 

The rains of the mie basin and the Hile flood of 1912, J. I. Craig {Burvey 
Dept. Egypt Paper 82 {19U), pp. 104 , pls. 7).—Observations similar to those of 
previous jwrs (E. S. R., 30, p. 511) are included in this report The last chap¬ 
ter contains an extension of the known eanation of continuity for a river to 
include the eifects of seepage, evaporation, and rainfall, and applies the theory 
to calculate the losses on the White Nile between Malakal and Omdurman in the 
beginning of 1912. 

SOILS—FEE.TIIIZEES. 

Soils of the eastern coal field, S. C. Jones {Ky. Geol. Survey IRpt.l, 4 . sen, 1 
{1913) 9 pt. 2, pp. 1067-1078 ).—^This article discusses the soils of an area of 
about 10,000 square miles in eastern Kentucky, the topography of which is 
rough, hilly, and inoiintainous. 

The soils of the area ai*e classed as ridge, hillside, and bottom soils* The 
ridge soils vary from sand to sandy loams, silt loams, or loams with a clay sub¬ 
soil. The hillside soils are loams, silt loams, sandy loams, and shale or gravel 
loams with a yellowish or reddish loam subsoil mixed with sandstone gravel. 
The first bottom soils consist of brown sandy loams and loams, and the, second 
bottom soils of loams and silt and clay loams, varying in color from gray to 
j-ellow and brown. 

Chemical analyses by the state experiment station of soils from different 
counties in the area show that the soils of the upper coal measures “ contain on 
an average about twice as much total nitrogen, total phosphorus, and total 
potassium as the lower coal measures soils. Also, they contain a much larger 
amount of scdiible phosphorus and potassium.” The bottom lands are all acid 
and contain much less total nitrogen and soluble phosphorus and potassium, due, 
it is stated, to long cultivation without any system of crop rotation.” 

Soil survey of Webster County, O. Jones {Ivy. Gaol Survey [Ept.], 4. 
sei\ 1 {1918), pL B, pp. 1079-1107 ).—^This report deals with the soils of an 
area of 214,400 acres in western Kentucky, the topography of which is divided 
into low flat bottoms, undulating or gently rolling upland, and broken or hilly 
upland. With reference to origin, the soils are residual and transported, the 
former occupying the uifiand soils and comprising 135,680 acres and the latter, 
the bottom lands, comprising 78,720 acres. 

Five soil types are recognized, of which the yellow silt loam of the hilly and 
unclulating lands predominates. Blechanical and chemical analyses (the latter 
by the state experiment station) of each type are reported. ‘^‘Both the crop 
yields and chemical analyses indicate a lack of plant food in all these soils 
with the exception of the dark brown clay loam.” The soils are more abund¬ 
antly supplied with iwtasslum than with either phosphorus or nitrogen. A large 
portion of the bottom soils need drainage. 

Pot experiments with a soil similar to the yellow slit loam of this county 
showed that'' on the whole, iihosphonis decidedly increased the yields of wheat, 
oats,,and clover, but not that of tobacco. Nitrogen decidedly'increased the 
yields^ of wheat, oats, and tobacco, but not that of clover. Potassium mod*, 
erately Increased the yields of wheat and oats and slightly increased that of 
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clover, but did not Lave a marked effect on tLat of tobacco. Eock pbospbate 
used alone gave consistent gains except* witb tobacco. Used witli manure, 
Lowever, its effect seems to Lave been negative.” Limestone alone produced a 
moderate increase witii oats and clover and with tobacco following clover; used 
with piiospborus on clover there wms a decided increase over that resulting from 
pbospboriis alone. 

Soil survey of the Harrs farm, S. 0. Jones (Ky, G-eoL Survey [Rpt.Jf 4* 
ser., 1 ft, B, pp. 1109-lllS), —This report deals with the soils of a farm 

of SOO acres in the northw^estern part of Henderson County, Ky. The topography ■ 
consists of rolling uplands and flats or bottom lands. The natural drainage of 
the flats and parts of the upland is poor. 

It is stated that the soils are probably largely of transported origin. These 
are described in three types which are, in the order of area, yellow silt loam, 
gray clay loam, and gray silt loam. Chemical analyses made at the Kentucky 
Experiment Station show the soils of this farm to be poor in total nitrogen and 
phosphorus and rich in total potassium. All of the soils are more or less acid. 

Liming and the use of leguminous green manures and rock phosphate are 
suggested for these soils. 

Soil surveys of the Hartford, Madisonville, and Central City quadrangle, 
S. C. Jones {Ky. Geol. Survey IRpt.}, 4* ^ {191$)^ pt. 2, pp. 1119-11S2)* — 

This report is in two parts. 

The first part deals with the soils of the Hartford quadrangle, an area of 
158,080 acres in the western coal field of Kentucky, the topography of which is 
divided into low flat bottoms, gently rolling upland, and broken hilly land. 
The soils are of residual and transported origin, the former occupying the up¬ 
land and the latter the bottom land. Five soil types are recognized, of which 
the yellow silt loam predominates, covering more than half the entire area. 

The second part deals with the Madisonville and Central City quadrangles, 
which cover an area of 316,160 acres in the central part of the western coal 
field. The topography is divided into bottom lands, rolling upland, hilly areas, 
and high fiat ridges. The soils are of residual and transported origin and are 
classed as yellow silt loam, which occupies the undulating and hilly areas, gray 
silt loam, and low flat bottom soils. The first is the most extensive. 

Soils of Meade and Breckinridge [Counties], S. C. Jones {Ky. Geol. Survey 
IRpt.}, Jf. ser., 1 {1919), pt. 2 , pp. 1199 - 1156 ). —^This report deals with the soils 
of an area in northwestern Kentucky which comprises two counties, the topog¬ 
raphy of which is rather diversified. 

The soils are derived mainly from sandstone and limestone. The soils of 
the limestone region are mainly residual. The surface soil to a depth of 
6 or S in. varies from yellowish or reddish loam to reddish or yellowish fine 
sandy loam with a reddish clay loam subsoil. The sandstone soils are rather 
uniform, the surface layer to a depth of 6 or 8 in. varying from a gray to a 
light brown fine sandy loam which is very loose in texture, has a poor moisture- 
lioldiiig capacity, and usually has a low content of organic matter. The sub¬ 
soil is a yellow fine sandy material containing considerable clay. Chemical 
analyses of both types of soil showed them to be relatively rich in potassium 
and poor in nitrogen and phosphorus. 

The results of analyses and pot culture experiments with different fertilizers 
indicate that the most practical method of improving these soils is to use 
leguminous green manures, lime, and rock phosphate, and to prevent soil 
washing. 

The soils and agriculture of the southern Mew Torfc highland region, 
E. O. Fippin {Cornell Countryman, 12 { 1915 ), No. 7, pp. 578-584, 600, 602, figs. 
8). —^This article deals with the soils and agriculture of an area of 15,000 square 
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miles in sontliem New York, comprising twenty-seven counties, tlie topograpliy 
of wliieii varies from hilly to mountainous. 

Tile soils are mainly of glacial and alluvial origin. Four series of glacial 
soils are discussed, of which the Volusia series iiredominates outside of the 
Catskill region. Of the water deposited types the valley terrace and first 
tjottoni soils are discussed. It is stated that the poorer of these soils need 
liming, proper subsoil drainage, and the addition of organic matter. 

Soils from the East Africa Protectorate {Bui. Imp. Inst. l8o. Kensington}, 
12 {1914), No. 4, pp. 515-540). —Mechanical and chemical analyses of samples 
of 24 soils from the land bordering the Juba Eiver in East Africa are re¬ 
ported. 

Most of the soils were of a clayey character, had good moisture retaining 
powers, and contained adequate quantities of calcium carbonate. The content 
of mineral plant food constituents is considered adequate in all cases except 
one, hut nitrogen deficiencies occurred in certain cases. All the soils contained 
alkaline carbonates and also sodium chlorid and sulphates in smaller quan¬ 
tities. Calcium sulphate sometimes accompanied sodium carbonate. 

On rubber soils, E. 0. J. MoHB.(In International Uu'b'ber Congress met Tentoon- 
steUing. Batavia, 8ept., 1914i Budher Recueil, Amsterdam: J.E.deBussy 11915}, 
pp. 167-110). —^The principal characteristics of soils of various rubber-producing 
regions, but especially those of the east coast of Sumatra, are described. No 
attempt is made to define sharply types of soil best suited to rubber trees, but 
it is pointed out that such soils should, as a rule, have high water holding, 
percolation, and capillary capacities, insuring an abundant water supply to 
the plant. The larger proportion of the rubber (and tobacco) soils of Sumatra 
are sandy and vary widely in chemical composition. 

The acidity of Malayan soils, M, Baerowcliff (Agr. Bui. Fed. Malay States, 
S (1914), No. 2, pp. 4^-50). —Estimations of the lime requirements of Malayan 
soils taken over extensive areas, using the method of Bizzell and Lyon 
(B. S. R., BO, p. 422) with a slight modification, showed that inland undulating 
land has an acidity corresponding to 2 to 3 tons of lime per acre, while the 
clays and peaty clays found near the west coast require from 5 to 6i tons 
to produce neutrality. These results are faken to indicate that liming treat¬ 
ment as hitherto advocated is totally inadequate. “The figures , . . show 
plainly the efficiency of limestone as a neutralizing agent and its employment 
ill preference to lime can be unhesitatingly recommended.” 

It is further noted that the soils on which the best coconut growth in the 
country is obtained have an acidity equivalent approximately to 6 tons of lime 
per acre-foot 

Reference is made to previous work by Hutchinson and MacLemian (B. S. R., 
32, p. 32). 

The inundation of the valley of the Yser, Barois (Bui. 8 og. Nat. Agr. 
France, 75 (1915), No. 2, pp. 174-^lSl). —It is thought that the inundation of the 
valley of the Yser as a war measure will result in a compacting of the agri¬ 
cultural soils, a diminution of aeration, and a deposit of marine salts in the 
surface soils. 

Agricultural chemistry and vegetable physiology, N. H. J. Miller (Ann. 
Rpts. Prog. Cliem. [London}, 11 (1914), pp. 213-^57).—Investigations during 
1914 relating mainly to soils and plant nutrition are reviewed as usual. It is 
stated that “ although for the year 1914 no results of exceptional importance 
have to he recorded, a number of investigations of considerable interest relat¬ 
ing to soils and plant nutrition have been carried out. The soil problems 
which have received most attention are those connected with partial steriliza¬ 
tion, absorption of bases, acidity, and the production and movements of nitrates 
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In soils, wliile in tlie case of plant nutrition a good deal of attention continues 
to be given to tlie question of stimulants.” 

Soil problems, J. W. Leather {Rpt, Agr. Research Imt. mid Col. Pusa, 
191S-14, PP^ 16-18), —In continuation of investigations (E. S. R., 22, p. 20) on 
tJie relations existing between tbe amount of carbon dioxid in soils and the 
amounts of lime and magnesia in solution, it was found that if magnesium 
carbonate is present in more than very small quantities, calcium carbonate 
becomes practically insoluble. Dolomite was found to dissolve as a double 
salt in carbon dioxid, but tbe presence of either calcium carbonate or mag- 
nesiiim carbonate was found to protect the dolomite from tbe action of tbe 
carbon dioxid. “ Tbis work bas shown that no fertile soil can contain material 
proportions of magnesium carbonate, for if it did, tbe lime would become 
practically insoluble and tbe plant would die of lime starvation.” 

Analyses of samples of tbe alluvial soils from tbe lands Irrigated by tbe 
npper and lower Swat Elver canals in India indicated that tbe lime content 
varies from bigb to low, potasb is abundant, and there is an occasional defi¬ 
ciency in available phosphoric acid and a general deficiency in organic nitro¬ 
genous matter. 

Tbe movement of soluble salts witb the soil moisture, P. S. Harris {Utah 
Bta. Bill. 139 (1915), pp, 119-124, figs. 2). —^Experiments witb small sections of 
soil containing various quantities of soluble salts and tbrougb which water 
was passed horizontally and vertically are reported, tbe purpose of tbe experi¬ 
ment being to determine tbe movement of salts wfitb water tbrougb tbe soil. 

Tbe results indicate that soluble salts in tbe soil very readily move bori- 
zontally and vertically witb the current of soil moisture. It was found that 
salts moving horizontally witb tbe soil moisture accumulated at tbe end of tbe 
test tank where evaporation took place, and that in general tbe salts increased 
in tbe soil from tbe end where water was added to tbe other end. Tbe upward 
movement of salts and their accumulation at tbe surface were especially marked 
in soils containing a large amount of salt. It is concluded in general from 
these experiments that ‘‘lowlands will continue to be ruined by tbe accumu¬ 
lation of alkali salts as long as tbe uplands are overirrigated.” 

The role of colloids in agricultural soil, L. Q. urn Berger (Teysmannia, 24 
{1918), Nos. 7, pp. 488-450; 8-9, pp. 512-529; 11-12, pp. 689-701; 25 (1914), 
Nos. 1, pp. 45-53; 2, pp. 65-67; 3, pp. 145-152; 5-6, pp. 251-255) .—Thm article 
describes tbe common properties of colloids, particularly their powers of 
absorption, and discusses tbe soil colloids in some detail, witb particular refer¬ 
ence to their origin and influence under different conditions on tbe iihysical, 
ebemical, and biological properties of soils and on plant growth. 

Some data on the question of the form of nitrogen in the soil, A. Shhuk 
{Zlmr. Opytn. Agroii. (Russ. Jour. Bxpt. Landdo.), 15 (1914), No. 2, pp. 139- 
158, figs. 2; aOs. in Ohcm. Al)s., 9 (1915), No. 7, p. 946; ZeniU. Agr. Cliem., 44 
(1915), No. 1, p. 9). —Investigations are reported which indicate that the dis¬ 
tribution of amid compounds in podzol and chernozem soils is much tbe same 
as in protein. While tbe ratio of proteid nitrogen to tbe total organic matter 
of soils varied widely, tbe ratio to total nitrogen was quite simiiar in all 
tests. Podzol soil was found to contain a considerable proportion of water- 
soluble amid compounds. Tbe distribution of different forms of nitrogen was 
quite similar in chernozem and podzol soils, but was quite different from that 
observed in tbe case of laterite soil. 

Soil bacteriology, 0. M. HuTCHiNsoisr (Rpt Agr. Research Imt and Col. 
Pusa, 1913-14, PP- 81-88). —^TMs is a brief review of investigations which have 
already been noted in part from other sources (E, S. R., 31, pp. 722, 731). 
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In continuation of studies of ammonifieation and nitrification of green manures, 
14 species of bacteria were identified as apparently closely connected witli tlie 
decomposition of tairied Sann liemp, and tlieir physiological and morphological 
characters were studied. No one species of bacteria capable of attacking 
cellulose was found, although this result was produced by two or more associated 
bacteria. 

The investigations indicated that soil fungi play an important part in break¬ 
ing down cellular tissue. The fertilizing valne of green manures appears to 
depend upon the rapid formation of simple nitrogen compounds, such as 
ammonia, from proteid substances, it was found that the nitrification of 
ammonia “ is interfered with by the fact of its concentration and also by the 
presence of soluble organic substances, some of which, at least, are strongly 
toxic to nitrifying bacteria and in less measure to others; this condition 
persists so long as the water extract remains acid to litmus, which under ordi¬ 
nary conditions of manufacture might extend to as much as six weeks. . . . 
The rapid ammonifieation which takes place when green manure is placed in 
v/ater and allowed to- ferment was found to be accompanied by the develop¬ 
ment of large numbers of dilates, flagellates, and amcebse, whose presence 
does not appear in this instance to be prejudicial to the activity of ammoni¬ 
fying bacteria.” It was also found ‘Hhat ammonifieation is the necessary 
antecedent to nitrification in the case of organic matter, that this process is 
furthered by a high percentage of moisture, that high concentrations of am¬ 
monia inhibit nitrification, but that such ammonia is absorbed by the soil and 
can then be nitrified.” 

The most complete and rapid nitrification was secured “by producing 
anaerobic conditions with water saturation and subsequently draining and 
aerating; the rapidity with which nitrification takes place under these condi¬ 
tions depends upon the relative completeness of the anaerobic and subsequently 
of the aerobic conditions.” Under anaerobic conditions produced by water 
saturation “ toxins were produced which not only inhibited nitrification before 
the ammonia concentration was sufficient to do so but afforded water extracts 
which were toxic to seedlings and to bacteria; subsequent aeration removes 
this toxic condition and the formation of nitrates takes place, the ultimate 
result being a high percentage of nitrification of the nitrogen of the organic 
matter. ... In connection with the nitrification of green manure it was 
found that a loss of nitrate invariably occurred between the eighth and 
twelfth weeks of the process in the laboratory,” but the cause of this was not 
determined. 

Mustard oil cake furnishing nitrogen equivalent to 1 per cent of the di*y 
weight of soil was added to a soil rich in lime without interfering with the 
normal rate of nitrification. Although the rate of nitrification was in direct 
proportion to the lime content, it was found that a soil low in lime in time 
attained the same nitrate concentration as one high in lime. 

Azotobacter isolated from various soils showed marked differences in mor¬ 
phological and cultural characters and in nitrogen-fixing capacity. Nitrogen 
fixation by a pure culture of Azotobacter isolated from Pusa soil “ was In¬ 
creased by the additions of basic slag or humus to the ordinary medium, but 
was diminished by the substitution of magnesium carbonate for calcium car¬ 
bonate. . . . The addition of a seer [2.057 lbs.] of cane sugar to a plat 2 sq. 
yds. in area resulted in an increase, in the nitrogen content of the first 6 in. of 
soil, of nearly 15 per cent in 10 weeks. , . , 

It was found, possible to measure the relative toxicity of various bacterial 
species to an intermediate form {Bacillus proMgiosm) and to one another 
by use of plate cultures and the measurement of the rate of CO? formation in 
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solid and liquid media, and the effect upon the latter of the antagonism of 
symbiotic action, as the ease might be. Marked instances of antagonism and 
symbiosis were found, and the production of toxins was demonstrated/' 

Investigations on protozoa in' relation to the factor limiting bacterial 
activity in soil, T. Goodey {Proc. Roy. Soc. [London}, Eor. B, 88 (1915), No. B 
606, pp. 467-456, figs. 8). —From the results of further investigations (S. S, E., 
25, p. 817) of the Eussell and Hutchinson hypothesis (E. S. R., 24, p. 621) it 
is concluded that “ the protozoa, including ciliates, amcebm, and flagellates 
added to the soil have not been able to act as a factor limiting bacterial activity 
in the soil. Inferentially, therefore, the ciliates, amoeboe, and flagellates ob¬ 
tainable from ordinar 3 " soil under cultural conditions do not function as the 
limiting factor.” 

Further investigations on the biological absorption of phosphoric acid in 
the soil, A. Dushechkin (Zhiir. Opytn. Agron. (Buss. Jour. Expt. Landw.), 15 
(1914), No. 6, pp. 467-500, figs. 6; als. in C%em. A1)S., 9 (1915), No. 8, p. 1085).— 
In further studies of the biological absorption of phosphoric acid in soils (E. 
S. E., 27, p. 21G), the experiments were extended to include the effect of water 
content and light and to determine the connection between denitrification and 
phosphoric acid absorption. 

It was found that the hiological absorption of phosphoric acid in soils in¬ 
creased with increasing water content. With time, decomposition products ac¬ 
cumulated in the soil w’hich had a dissolving effect on the phosphoric acid and 
diminished the absorption process. Nitrate additions increased the phosphoric 
acid absorption only with medium moisture content (25 per cent). The absorp¬ 
tion was most marked under conditions favoring denitrification. With a higher 
moisture content (35 per cent) it was stronger in light, but with a lower 
moisture content (25 per cent) it was favored by darkness. 

The comparative effect of phosphates and sulphates on soil bacteria, E. B. 
Feed and E. B. Hart (Wisconsin Bta. Research Bill. 35 (1915), pp. 35-66, figs. 
6 ).—Investigations on the influence of jihosphates and sulx)hates in the form of 
chemically pure salts upon the activities of soil bacteria, as measured by rates 
of ammonifieation wuth pure and mixed cultures in soil and solution, by rates 
of carbon dioxid evolution, and by plate counts to determine if the fertilizing 
effect of these substances can be explained in part by the promotion of bac¬ 
terial action are reported. The soil used was Miami silt loam. 

It was found, in general, that the addition of mineral fertilizers to soils 
caused an increase in ammonifieation, carbon dioxid evolution, and total num¬ 
ber of bacteria. Monobasic potassium i)hospbate, precipitated calcium phos¬ 
phate, and the sulphates of potassium and calcium all increased ammonifica- 
tion ill solution more or less, while tricalcium phosphate was ineffective. The 
action of monohasie potassium x>hosphate as compared with that of potassium 
sulphate is taken to indicate that the potassium ion does not materially in¬ 
fluence ammonifieation. Monobasic potassium phosphate caused an enormous 
increase in numbers of bacteria in solution, followed by a rise in ammonia pro¬ 
duction, which was not, however, in proportion to the number of bacteria. 

All the phosphates used increased the number of soil bacteria, particularly 
dibasic iiotassium phosphate. Dibasic potassium jihosphate and tricalcium 
phosphate also stimulated ammonifieation in soil. Oalcinm sulphate, potassium 
and calcium phosphates, and ammonium, magnesium, and potassium sulphates 
all stimulated more or less the evolution of carbon dioxid from the soil. 

“The results of this work, as a whole, suggest that possibly the increased 
crop production of a soil resulting from the application of soluble phosiihates is 
in part due to the promotion of bacterial activity. . . . The sulphates, although 
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as low ill amount in most soils as the phosphates, will not, in all prohability^ 
have the same general crop-producing pov^er as the phosphates.” 

A new case of unproductiveness in sugar cane soils, F. Ledeboee and A. E. 
Beekhoxjt (AtgIl Suikerincliis, Nederland. Indie, B2 (1914), No. 18, pp. 658-672, 
pL 1; Medecl. Proefstat. Jam~Bui!cerindus., 4 (1914), No. 26, pp. 521-540, pt 1; 
ahs. in Inteniat. Inst. Agr. IRome], Mo. Bui. Agr. Intel, and Plant Diseases, 5 
(1914), No. 8, p. 1000; Internat. Bugar Jour., 16 (1914), No. 190, p. 486; Jour. 
Boc. Ohem. Indus., 38 (1914), No. 21, p. 1066). — A case of unproductiveness in 
certain so-called white clay sugar cane soils in the Residency of Pelsaloiigan 
in Java is reported. 

Chemical analyses show these soils to he relatively poor in nitrogen and 
phosphoric acid hut to contain relatively large percentages of sodium carbonate 
(as much as 0 .d 21 per cent), to which their unproductiveness is mainly attrib¬ 
uted. Pot culture experiments with these soils using physiologically acid react¬ 
ing fertilisers, lime, and stable manure in different combinations showed that 
complete fertilisation with lime and the addition of ammonium sulphate with 
lime produced better cane crops than comidete fertilisation without lime or the 
addition of ammonium sulphate and stable manure. 

While ammonium sulphate, potassium sulphate, and double superphosphate 
apparently neutralised the extreme alkalinity of the soil and supplied the lack¬ 
ing plant food, the chief benefit is attributed to the liming, owing to its favor¬ 
able effect on the soil structure. 

The soils containing the carbonate puddle badly after rains. The addition 
of 1.2 per cent of quick lime greatly improved the soil, and an application of 
S.6 per cent of lime, -while injuring vegetation, completely deflocculated the soil. 
Applications of gypsum produced still better results. The subsoil wmter was 
found to be very rich in sodium carbonate and is apparently the source of this 
substance in the soil. 

A practical way to supply plant food to our soils, S. 0. Johes (Kg. Geol. 
Biirveg lBpt.1, 4. sen, 1 (1913), pt. 2, pp. 1133-1188). —^Tlie results of pot culture 
experiments carried on at the Kentucky Experiment Station on two soils, a red 
loam and a gray fine sandy loam, are reviewed. They indicate “ that for gen¬ 
eral farm practice in which such crops as corn, wheat, oats, and tobacco are 
grown, a profit may be obtained from an increase in tbe nitrogen and phos¬ 
phorus content in the average soils of the State.” The use of leguminous 
green manures and rock phosphate is recommended as being the most practi¬ 
cable method of supplying the needed plant food. 

The composition and value of farm manures, O. F. Jensen (MieMgan Bta. 
€irc. 25 (1915), pp^ 8-7). —Data are compiled from various sources to show the 
composition and value of farm manures. It is stated that sheep, hog, and hen 
manures are more valuable than other manures because of the great proportions 
of concentrates fed. 

Experiments with barnyard manure at Darmstadt, P. Wagnee (Mitt. Dent. 
Lan&ta. Desell., 30 (1915), Nos. 4» PP- 41-441 PP- 52-55). —Some of the more 
important results of twelve years’ experiments with manure and fertilizers are 
summarized in this article, with fecial reference to the decline of yield with¬ 
out manure, plant food removed by crops on manured and unmanured soil, the 
possible increase and cost of increase of yield %vith commercial fertilizers, the 
relation of plant food applied to the needs of the plant and requirements of 
the soil, the amount and cost of the increased yield with barnyard manure, the 
practical value of manure as compared with its fertilizing effect, and the ferti¬ 
lizing action of the different constituents of manure. 

The sandy soil used in these experiments contained 0.077 per cent of nitrogen, 
0.072 per cent of acid-soluble phosphoric acid, 0.214 per cent of total phosphoric 
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acid, 0.05 per cent of acid-soluble potasL, and 1.96 per cent of total potasL. Tlie 
yield of potatoes on tliis soil witliout fertilizer or manure declined more tlian 
tliree-Qiiarters in eleven years, and of rye more tliaa one-lialf in twelve years. 
AYitli a rotation of potatoes, rye, and beets without manure there was removed 
from tlie soil in twelve years 131.25 lbs. of phosphoric acid per acre, 329.65 lbs. 
of potash, and 384.64 lbs. of nitrogen. When the soil was fertilized with com¬ 
binations of two of the essential fertilizer constituents the anioiints removed 
by the crops were 560.94 lbs. of phosphoric acid, 1,453.76 lbs. of potash, and 
1,156.76 lbs. of nitrogen. It was found that the phosphoric acid and potash of 
manure was better utilized than that of Thomas slag and potash salts, and this 
was especially marked during the first years of the experiments. 

Bat gtianos, P. L. Gile and J. O. Careeeo {Porto Rico Bta, Bpt.1914, p.l6 ).— 
Brief reference is made to vegetation tests which have been undertaken to 
determine the availability of the phosphoric acid in the bat guanos of Porto 
Rico. 

“The work accomplished so far shows that these deposits vary greatly in 
chemical composition, but that there are several more or less well-defined types. 
The vegetation tests show that the availability of the phosphoric acid also 
varies greatly. 

“ These deposits appear quite numerous and well distributed over the island. 
There is probably no doubt but that the deposits can furnish valuable fertiliz¬ 
ing material for certain districts of the island. The individual deposits, how¬ 
ever, are probably too small and transportation on the island too costly for 
the guanos to be exploited on any scale commercially.” 

fertilizer experiments on the red clay soil, P. L. Gile and J. O. Oareero 
{Porto Bico Bta. Rpt. 1914, P* is stated that the results of these experi¬ 

ments showed that lime, sodium nitrate, ammonium sulphate, dried blood, a 
nitrogenous and phosphatic fertilizer, and a complete fertilizer all failed to 
increase appreciably the yield of cane on this soil. 

Brill fertilizing, Tacke {Mitt, Deut, Lmdw. Gesell,, SO (1915), Bo. 9, pp. 
118,119 ).—^In experiments with rye, drilling fertilizers showed little advantage 
over broadcasting. 

Production of nitrates from air, with special reference to a new electric 
furnace, E. K. Scott (Jour. Bog. Cliem. Indus., SJf {1915), Wo. S, pp. 1U--126, 
figs. 10; rev. m Blect. Rev., 76 {1915), Wo. 1941, pp- 166, 167; Engin. Mug., 49 
{1915), Wo. 1, pp. 104, 105, figs. 2 ).—^The author describes and explains the 
operation of his combined three-phase current furnace for the oxidation of the 
nitrogen of the air, and shows why he believes it will considerably increase 
the present yields of nitrogen compounds from this source. 

Potassium from the soil, 0. G. Hopkins mnd J. P. Axjmee {llUnois Bta. Bui., 
182 {1915), pp. 3-10, figs. 2 ).—Five years’ pot experiments with clover and rape 
on a brown silt loam and on the so-called insoluble residue obtained from diges¬ 
tion of the brown silt loam for ten hours wath boiling hydrochloric acid, having 
a si>eeific gravity of 1.115, are reported, the main purpose of which was to deter¬ 
mine the extent to which decaying organic matter is able to liberate soil 
Ijotassium. 

The results Indicate that after two years’ green manuring sufficient potassium 
was liberated from the insoluble residue to enable clover to be benefited by 
lime and phosphate fertilizers so as to exceed the yield of crops on the normal 
soil to which no such fertilizers had been added. The clover hay produced on 
the normal soil contained about three times as much potassium per gram' as 
was contained in crops from the insoluble residue, which is taken to indicate 
that the actual requirement of clover for potassium may be very much less than 
has been estimated from the composition of hay grown on ordinary soils. It 
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is also tlifjiigM tliat the results support the theory that the benefit sometimes 
procliieecl by potash fertilizers when applied to soils very deficient in decaying 
organic matter may be due in part to the power of the soluble potash salt to 
increase the availability of phosphorus and other elements. 

Salines in the Owens, Searles, and Panamint basins, sontheastem Cali¬ 
fornia, H. S. Gale (I/. iS. Oeol. Purvey Bui, 580-L (1914), PP- pis. 

S, figs. SI; ahs. in Amer. Fert., ^3 (1915), No. 8, pp. 42-Bl, figs, S). —^TMs is a 
preliminary report summarizing the history of the saline deposits of these 
basins, which are believed to have been produced by the concentration and iilti- 
mate disappearance of ''waters that formerly filled Owens Valley until they 
overflowed, flooding successively lower and lower basins, and forming for a time a 
chain of large lakes in -what is now the desert region of southeastern California.’' 
“These flood waters passed from Owens Valley, the principal source of the water 
supply, through Indian Wells, Searles, and Panamint valleys, in each of which 
there was an extensive lake. Finally the waters are believed to have over¬ 
flowed also into Death Valley. ... It is the purpose to point out in the present 
paper the more salient distinguishing features and relations of these several 
basins and to suggest interpi’atations that may be placed on their influence in 
saline deposition.” 

It is estimated that the Searles Lake dei)osit contains 4,000,000 tons of water- 
soluble potash salts. In six analyses of brine from Searles Lake reported in 
this bulletin, the potassium varied from 5.54 to 7.27 per cent. Searles Lake 
is thought to offer the most promising prospect of commercial production of any 
of the localities so far examined for potash deposits. The author is of the 
opinion, however, “ that commercially valuable concentrations of potash are not 
to be looked for in the desert-basin deposits generally. In the first place, salines 
deposited by shallow, intermittent lakes are not only so mixed with muds as to 
render their profitable recovery very doubtful, but such deposits are unlikely 
to retain on a large scale any considerable percentages of potassium in the solu¬ 
ble form. Only in the basins where large and deep saline lakes have existed 
and dried up under favorable conditions are massive deposits of saline free 
from mixture with mud to be looked for. Such conditions are rather excep¬ 
tional. Probably few desert saline lakes have in fact dried up so free from the 
mixture of clay or other sediments that their water-soluble salts have retained 
the ma jor portion of the potash originally present in the lake water. 

“ The confident hope is still held out that these exceptional conditions exist 
in some places and that hy good fortune or othei'wise they may be revealed. 
It seems that in Searles Lake one such exceptional place has been foiiucl, and 
it is i>ossible that there may be even larger and more valuable deposits still to 
be discovered.” 

German potash situation, J, G. Lay (?7. B. Dept Com., Com. Epts,, No, 76 
(1915), p. 10), —^The authorized deliveries of potash for domestic and foreign 
consumption during 1915 are given. These amount to 948,800 metric tons of 
potash (l\a,0) as compared with 1,166,600 metric tons for 1914. It is stated 
that plans for denaturing potash salts so that the embargo can be removed 
have not yet materialized and the embargo, therefore, still remains in force. 

The phosphate deposits of South Carolina, G. S. Rogees {U, B. Q-eol, Sur¬ 
vey Bui. SSO-Sf {1914), PP^ 183-220, pi, 1, figs, 2; ads, in Amer. Fert., 4% {1915), 
No. 2, pp. 87-49, fig, 1), —^The history, character, distribution, amount available, 
methods of mining, present status, and future prospects of these phosphates are 
discussed. 

It is shown that production has fallen off greatly within the last few years. 
In 1912 it was only 131,490 tons, or about that of the' period between 1875 and 
1880. While the prospects of a marked revival of mining operations in this 
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field are considered to be poor, attention is called to tbe fact that there is 
probably at least 5,000,000 tons of 60 per cent phosphate still available which 
improved machinery may at some later time render workable. The highest 
grade of rock that the field, can he expected to produce, however, does not 
average more than 61 per cent phosphate containing, as a rule, more than 
3 per cent iron and alumina. 

A briefer report on these deposits has been noted (E. 8. K., SO, p. 27), 

Solubility of the diSereiit constituents of slag, M. Sirot and G. Joeet 
(Jour. Agr. Prat, n. sen, 27 (19X4), 25, p. 787; aM. in Chem. Ads., 9 (1915), 

No. 5, p. 684). —^t is shown that citric and malic acids have greater solvent power 
for the constituents of basic slag than do tartaric, acetic, lactic, and oxalic 
acids. All of the constituents of the slag, including silicon, phosphoric acid, 
calcium, magnesium, sulphates, iron, and manganese, w^ere found to be soluble 
in the weak acids, the solubility varying wuth the fineness of the slag and the 
actual solubility of the salts formed. The author concludes that slag is not 
simply a phosi3hatic fertilizer but that it contains many other substances useful 
to plants in forms very soluble in weak organic acids. 

The solubility and assimilability by plants of the water insoluble-phos¬ 
phoric acid or superphosphate prepared from Kostroma phosphates, P. Kos- 
soviCH (Zliur. Opytn. Agron. (Russ. Jour. Expt. Landw.), 15 (1914), 6, pp. 

501-538, figs. 5). —Superphosphate containing about 11 per cent of phosphoric 
acid soluble in water and 31- per cent almost completely soluble In Peterman’s 
reagent (ammonium citrate) made from lo’w-grade phosphate (containing from 
20 to 24 per cent of phosphoric acid) was tested in pot experiments with oats 
and mustard on sand and chernozem soil. The citrate-soluble phosphoric acid 
appeared to be not less than half as valuable as the water-soluble for fertilizing 
purposes. 

A new theory regarding the feeding power of plants, B. Tsuoo (Science, 
n. scr., 4^ (1915), No. 1060, pp. 616-618). —^As a result of his own investigations 
and these of others, the author formulates the hypothesis that ‘‘ plants contain¬ 
ing a relatively high calcium oxid content have a relatively high feeding power 
for the phosphorus in raw rock phosphate. For plants containing a relatively 
low calcium oxid content the converse of the above is true.” 

Within the meaning of this hypothesis “ a calcium oxid content of less than 
1 per cent may be considered relatively low. Corn, oats, rye, wheat, and millet 
belong to this class. A calcium oxid content of somewhat more than 1 per cent 
may be considered relatively high. Peas, clover, alfalfa, buckwheat, and most 
of the species of the Cruciferm belong to this class.” 

The explanation offered for this hypothesis is that, with plants having a high 
capacity for assimilating lime, the calcium bicarbonate formed by the action of 
carbonic acid on tricaleium phosphate will he readily absorbed along with the 
dicalcium form and thus permit the continued action of the carbonic acid on the 
insoluble phosphate. On the other hand, with plants having a low assimila¬ 
tive power for lime, the reaction between carbonic acid and tricalcium phos¬ 
phate soon reaches a state of equilibrium, and soluble phosphate ceases to be 
X>roduced. The hypothesis is based upon the general theorem that the feeding 
power of a plant for an insoluble substance depends “(1) on the solubility of 
that substance in carbonated water and ,(2) on whether or not the plant removes 
from solution all the products of the solubility reaction in the proper proportion 
so as to allow the solubility reaction to continue indefinitely.” 

Chlorosis of sugar cane, P. L. Gile and J. O. Carreeo (Porto Meo Sta. Rpt. 
1914, PP‘ 14f — ^Tests on the effect of ferrous sulphate and stable manure on 

the development of chlorotic cane showed that small applications of these mate- 
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rials liad but little effect on the cane. Heavier applications seemed to produce 
finite notable Increases in tonnage but at a proliibitive cost 

Liiiie4iidiiced cMorosis, P. h, Gile and J. O. Caesero {Porto Rico Sta. Rpt. 
WlJfy pp. 15, 16). —Brief reference is made to experiments with rice similar to 
and in extension of previous experiments witb pineapples (E. S. R.^ 2G, p. 121; 
31, p. 816). In these experiments an attempt was made to determine whether 
the action of calcium carbonate in inducing chlorosis is due solely to its dei)ress- 
iiig effect upon the assimilation of iron. 

When ferrous sulphate was applied to chlorotic rice grown in calcareous soils 
it was found that “ the results were similar to those obtained in previous work 
with pineapples. Ferrous sulphate applied to the leaves as a spray restored the 
green color and induced a normal growth, but applied to the soil was without 
effect.” 

Various other experiments hearing on the causes of chlorosis are referred to 
as in progress but no results are reported. 

The purification of waste liquors from paper mills, G. B. Keeshaw (Siir- 
veyor, 1/7 {1515), No. 1199, pp. 28-SO). —^The author states that in the treatment 
of waste waters from paper mills large amounts of sludge are obtained which 
may be used for manuring purposes as it contains considerable lime. 

Commercial fertilizers, W. J. Jones, Jb., et al. (Indiana Sta. Bui. 180 (1915), 
pp. JfO^-520). —^This bulletin gives the results of the fertilizer inspection, includ¬ 
ing analyses and valuations of 1,420 samples collected in Indiana during the 
spring and fall of 1914. A list of brands registered since i\Iay 15, 1914, and 
brands previously registered, to be on sale in 1915, and other data are also 
given. 

Analyses of commercial fertilizers, P. H. Wessels et al. (Rhode Island Sta. 
Insp. Bui., 1914, Sept., pp. 2-8). —^This bulletin contains analyses and valuations 
of 50 samples of high-grade fertilizers and fertilizing materials collected in 
Rhode Island during the spring of 1014. It is stated that nearly two-thirds 
of the total number of brands listed fell below their guaranties as regards 
watei*-soliible phosphoric acid and about one-half are deficient in available phos¬ 
phoric acid. 

Analyses of commercial fertilizers, P. H. Wessels et al. (Rhode Island Sta. 
Insp. BuL, 1914, Oct., pp. 8-11). —^TMs bulletin contains analyses and valuations 
of 21 samples of limes and wood ashes collected in Rhode Island during 1014 
and of 33 samples of complete fertilizers not reported in previous bulletius, 
together with a summary of results for the year. This last indicates thtit 
*'in 82 per cent of the instances reported the amounts of nitrogen, potash, 
and total and available phosphoric acid were equal to or above the amounts 
that were guarantied, in 9 per cent the amounts were less than 0.3 per cent 
below the amounts that were guarantied, and in 9 per cent the amounts were 
more than 0.3 per cent below the guaranties.” 

AGRICULTUEAI BOTANY. 

An experimental study of the rest period in plants: Seeds, W. L. Ho ward 
(Missouri Sta. Research Bui. 17 (1915), pp. 58). —In continuation of other 
investigations on the rest period of plants (E. S. R., 33, p. 223), the author 
gives an account of studies carried on with seeds, begun in 1907 and continued 
for seven years. 

In the preliminary tests it was found that seeds of many annual plants 
were able to germinate while quite immature, but that more than half the 
species investigated had a pronounced rest period- Of the species having a 
definite rest period by far the greater percentage are'woody plants. The in- 
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vestigations were €Oiitiiiue<a to determine when the resting phase sets in and 
whether it can be broken by treatments and what agents are most effective 
for breaking the rest. 

During 1912 and 1913 a study was made of about 100,000 seeds representing 
about 200 species, of plants, and it was found that about 76 i>er cent had a 
definite rest period. Where seeds grow at all without rest, germination takes 
place more quickly in the immature seeds than in mature ones. 

In 1912 seeds of a number of species of woody plants were treated, to break 
the rest period. It was found that stratifying these seeds and letting tliem> 
freeze while in the moist sand proved the best treatment tried for hastening 
the sprouting and bringing about the highest percentage of germination. 
Etherizing dried or moist seeds had some beneficial effect on germination, 
and etherizing seeds that had been stratified and frozen hastened sprouting 
and also increased the percentage of germination. Etherizing old, dry seeds 
of herbaceous plants had but little effect on germination and in most instances 
*was found detrimental. Seed corn etherized w'hen dry seemed to be materially 
benefited. It was found that w^Mle corn seed did withstand severe freezing 
when dry it was badly injured when in a moist or wet condition. Lima beans 
were found to be severely injured if frozen when dry, and proportionately 
greater injury was effected if wet. Freezing and etherization were detri¬ 
mental to watermelon seeds if dry> but they were not injured and in some 
cases were benefited by freezing, if the seeds w^ere quite moist. .Soaking 
okra seeds had a bad effect on germination, and ether treatments had little or 
no effect on dry seeds, but were very beneficial to moist or wet ones. 

A historical summary and bibliography are appended. 

Experiments in forcing native plants to blossom during the winter 
months, C. O. Bosendahl (Plant World, 17 (1914), No, 12, pp. S54-S61 ).— 
Giving an account of attempts to obtain fresh flowers for class use cliiriug the 
winter months, the author states that while the experiments made were not 
comprehensive enough to form a basis for sweeping conclusions, it has been 
demonstrated that a considerable portion of the perennials native to the neigh¬ 
borhood of Minneapolis, Minn., lend themselves to successful forcing during 
winter and that a wealth of fresh material can thus be obtained with compara¬ 
tively little effort and expense. 

The effect of shade on transpiration and assimilation of tobacco in Cuba, 
H. Hasseebking (Estac. Expt Agron. Guda Bol. 24 (1915), pp, l-SS, fig. 1). — 
The pxfincipal conclusions from this work have already been noted (E. S. E., 31, 
p. 326). 

Absorption of ions by plants, F. Plate (Atti B. Aocad, Limel, Bend, Cl. 
Bel. Fis„ Alat, e Nat., 5. ser., 2S (1914), No. 10, pp. S39S44‘f a'bs. in Jour. 
Chem. Bog. [London], 106 (1914), P- 1039). — TrUiciim sativum and 

Spadnthus orientalis were grown separately in solutions of the chlorid, bromid, 
nitrate, and sulphate of manganese. It was found that the anion and cation are 
utilized in about the same proportion as that which obtains in the solution, the 
anion going mainly to the shoot and the cation to the root. 

The antagonism between ions in the absorption of salts by plants, W. 
Stiles and I. Joegensen (New Phytol., 13 (1914), No. 8, pp. 253--268 ).—^The 
authors review briefly the work and opinions of earlier investigators dealing 
somewhat indirectly, and those of later ones dealing more directly, with antago¬ 
nism between salts or ions in their absorption from aqueous solutions by plants. 

It is considered as evident that this phenomenon is of widespread if not of 
universal occurrence in organic life. Antagonism appears to be characteristic 
of cations, not only of nutritive but ^also of indifferent or poisonous character, 
TT'OO''—No. 
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and even between metals and alkaloid bases. It appears to be greatest between 
ions of different valency, but to be not altogether absent between those of the 
same valency. 

The explanation of antagonism considered as most plausible is that which re¬ 
gards the plasma membrane as a carrier of ions into the interior of the cell by 
means of reversible combinations with them, the different ions thus interfering 
with each other's activity in this respect 

A bibliography is given. 

Betemiiiiation of elements necessary to development of maize, P. MAzfi 
(Conipt, Eend. Acad. Bci. [Pam], 160 {1915), No. 6, pp. Bll-214)- —In continu¬ 
ance of previous studies (E. S. R., 31, p. 221) the author carried out experiments 
tevSting the growth of maize in a nutritive solution of given composition, to 
which some or all of the elements aluminum, boron, fluorin, ioclin, and arsenic 
had been added. The results appear to show that all of the elements named are 
necessary to the best growth of maize except arsenic, which is distinctly un¬ 
favorable to its development. 

The chlorosis of plants, P. Maze (Gompt. Rend. Bog. Biol. IParisI, 77 (1914), 
No. 31, pp. 539-54^). ■—Summarizing some of his investigations relating to 
chlorosis (E. S. B., 31, p. 221), the author found that this disease could be in¬ 
duced in maize hj a lack of iron, sulphur, manganese, etc. For chlorosis caused 
by a lack of iron, providing this substance in solution to chlorotic leaves quickly 
restored their green color. Chlorosis due to' a lack of magnesium was less 
easily controlled, indicating that there are several kinds of chlorosis. The lack 
of iron is said to be the most common form of the trouble, and this is usually 
brought about by the presence of large amounts of carbonate of lime in the soil, 
which check the absorption of iron. Chlorosis due to a lack of manganese is 
considered to be of a special type, although it too Is influenced by alkalinity of 
soils. 

It is said that other alkaline carbonates, as those of potassium and sodium, 
produce similar effects on the absorption of iron, etc., by plants. Exudation 
from diseased cells is said to cause chlorosis, and this action is considered to be 
more or less specific for the different kinds of plants studied. 

The influence of fluorin upon vegetation, A, Gautier (Gompt. Rend. Aca4. 
Bci. [ParisJ, 160 (1915), No. 6, pp. 194, 195). —It is stated that in experiments 
with fluorin in the nutritive medium it was found that an inhibitive or unfavor¬ 
able influence was exerted upon very few plants, many more showing an in¬ 
crease of growth, flowering, and bearing, and some showing no effect from 
fluorin. Mustard gave a ninefold gain as regards seed output under the iiifiu- 
eiiee of fluorin, and several other plants named gave analogous results. 

Investigations on the resistance of growing plants to hydrocyanic acid 
fumigation, J. Cotte (Gompt. Rend. Bog. Biol. 77 (1914), No. 23, pp. 

185-187). —In order to test the Injury by hydrocyanic acid gas fumigation on 
plants, the author experimented with wheat, castor beans, and garden nas¬ 
turtiums grown in pots and subjected to different strengths of hydrocyanic acid 
gas for different periods of time at a nearly uniform temperature of 16° 0. 
(60.S° F.). The gas was generated by the action of dilute sulphuric acid on 
potassium cyanid. The quantities of potassium eyanid used per cubic meter 
of space were 12.5, 15.63, 23.25, and 39.06 gm., respectively, amounts which are 
in excess of those usually recommended for use in fumigation. 

Wheat plants were only silghtly affected when exposed for one hour to the 
action of 12 gm. potassium cyanid per cubic meter, and for the complete destruc¬ 
tion of the plants a sojourn of two hours exposed to the action of 39 gm. potas¬ 
sium cyanid was required: ■ The castor'bean plants showed some lesions where 
15 gm. of the cyanid was used per cubic meter, and at 23 gm. the plans sue- 
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cumbed. The nasttirtiuni plants withstood an exposure to gas from 15.5 gm. of 
the cyanid for two hours. They appeared to be slightly injured when taken out 
of the fumigation chamber, but fully recovered vigor in three days. 

Action of chloroform and ether on the inversion of saccharose in the roots 
of sugar beet, P. MAzt (Gompt. Rend, Soe, Biol. [Paris], 77 (1914), iV'o. SB, pp. 
549 , 550). —The author states that the immersion of fragments of sugar beet 
in solutions of chloroform or ether resulted in the excretion of the invert sugar 
and saccharose into the liquid. 'Chloroform was found more energetic in this 
respect than ether. It is believed that chloroform and ether bring about a very 
abundant secretion of saccharose. The fragments of potatoes submitted to 
chloroform and ether did not show any saccharification of starch. 

Influence of naphthalin on germination, growth, and nitrification in 
plants, P. Gagciaei {8ta;s. Sper. Agr. Ital., 4"^ ii914), ^ 0 . 5, pp. 347-567 ).—It 
was found that when present in from 0.5 to 10 per cent of the seed weight for 
a considerahle period of time naphthalin exerted little or no injurious influence 
on the germination of wheat and legumes. It was unfavorable to their vegeta¬ 
tive development and to their normal rate of nitrification. 

The formation of starch in the embryo before the maturity of the seed, 
A. OtTiLLiERMOND (Gompt. Rend.. 80 c. Biol. [Paris*], 76 {1914), No. IS, pp. 567-- 
571, figs. 12). —Prom a study of beans, peas, castor beans, and squash seed the 
author claims that starch is formed in the embryo before the maturity of the 
seed, and that the chloroplasts in the hypocotyl and cotyledons are formed 
in the beginning of germination. The plastids formed at the beginning of 
germination are said to be formed from those which have elaborated starch 
before the maturity of the seed. 

Starch reserve in relation to the production of sugar, flowers, leaves, and 
seed in birch and maple, P, B. H. Bsown (Ohio Nat., 14 {1914), No. 7, pp. 
S17S20, figs. 2). —This is a brief preliminary report on species of maple and 
birch examined in the spring of 1914. 

It is stated that before the beginning of bud growth little starch had been 
utilized, the most pronounced changes being confined to the bark of the stem. 
Biiring vegetative and floral development in spring, starch utilization involved 
progressively the branches showing from one to ten annual rings of growth. 
No marked changes have been noted beyond these portions or in the root. 

The origin of anthocyanin in different plant organs, P. Moeeau {Gompt. 
Rend. 80 c. Biol. [Paris], 77 {1914), No. 29, pp. 502, 503). —^Attention is called to 
the different manner in which anthocyanin is formed in floral organs and in 
other portions of plants, but the author claims that in every case it is of a 
mitochoiadrial origin. 

Anthocyanin formation and mineral nutritive comporxents, A. Czaetkowski 
(Ber. Deut. Bot. GescU., 32 {1914), No. 6, pp. 407-419)< —The author claims that 
the production of anthocyanin by young shoots of Tradescaniia mridis and 
T. loelcensis grown in Knop’s solution was favored by lowering the content of 
nitrogen, but of no other single component. 

Anthocyanin formation in rose leaves, A. M. Lowschiw (Ber. Deut. Bot 
^Gesell, 32 {1914), No. 6, pp. 886^9$, pi. 1). —^The author, having followed up 
the studies reported by Pensa (B. S. E., 32, p. 428), states that Ms examina¬ 
tions of young rose foliage leave little room for doubt that not only the Aliform, 
but also the granular elements, serve as a matrix for the production of antho¬ 
cyanin. It is here synthesized under the influence of the nucleus from the 
organic materials furnished by the mother plant. 

The anatomy of Acacia molHssima, with special reference to the distribu¬ 
tion of tannin, P, A. van bee Byl (Union 80. Africa Dept Agr. Bet Btd. S 
(1914), pp. 32, figs. 4 I). —The author describes the anatomy of A. molUssima, 
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or black wattle, with reference to the location of tannin. This is said to be 
present In every organ of the plant, but mostly in the phloem region of trees 
from sis to ten years old, young branches and leaves having too low a tannin 
content to be profitably used. 

Biochemical investigations of saponins, Mae.ie Korsakoff Gen. Sot., 

26 (IBlJf), No. S06, pp. 225-244)^ —The author studied the occurrence, distribu¬ 
tion, and rOle of saponin in ^aponaria officinalis and Agrostemma gitliago. 

No saponin was found in the leaves or pericarp, and none in the very young 
seed in sufficient quantity to be detected. It appears, however, in the seed as it 
reaches maturity. This has led to the conclusion that saponin is either formed 
in minute quantities in the leaves, from whence it passes to the stems from the 
sugars, or it is formed in the stems themselves. The author considers that 
within the seed saponin is formed at the same time as the other reserve ma¬ 
terials. The fact that in the process of germination the saponin does not dimin¬ 
ish leads Mm to believe that it is not utilized as a food reserve. 

On a ckemical peculiarity of the dimorphic anthers of Lagerstroemia 
iiidica, with a suggestion as to its ecological significance, J. A. Harris {Ann. 
Bot. ILondori], 28 (WlJf), No. Ill, pp. figs. 2).—The author states that 

in L. imlica the stamens are dimorphic, those of the outer whorl being larger 
than those of the more central yellow gi’oup, and differing from them also in 
both color and contained pollen. It is claimed that the differentiation observ¬ 
able is physiological as well as morphological, the underlying cause of the 
phenomena appearing to be chemical rather than physical. The morphological 
and physiological dimorphism is considered to he a case of specialization of 
parts to facilitate pollination. 

Studies on the floral biology and pathology of the olive, L. Petri (Studi 
suite Ualattie delV Olivo, V. Borne: R. Stas;. Patol. Yeg., 1914, PP- 5-64, fi^P^- 
5 ).—The author concludes from studies detailed that a constant and consider¬ 
able arrest of an ovarial development more or less precocious may be noted in 
both cultivated and wild olive plants under good or deficient conditions of 
growth, and that among the external factors which may condition almost com¬ 
plete sterility is prolonged drought. Defoliation produces the same effect, as 
may any cause of deficient water transfer within the plant, and to this may he 
added abortion of the anthers. 

It is stated that in a given plant, and even within the same floral shoots of 
the more fertile individuals, some flowers may show an arrest of ovarial devel¬ 
opment at various stages, the percentage of ovarial abortions showing periodic 
oscillations bearing some relation to vegetative conditions. The arrest of de¬ 
velopment in the ovaries is held to have one cause in a deficiency of nitrogenous 
material, this deficiency seeming to he related to insufficient absorption of 
nitrates, as well as to diminution, more or less lasting, of the activity of the 
processes of synthesis of nitrogenous substance. Vegetative multiplication is the 
means, but not the cause, of perpetuation of this pathological deviation, and it is 
considered advisable to reject for grafting purposes all plants showing high 
percentages of ovarial abortion. 

In the present state of knowledge the constancy of ovarial abortion in olives 
may be regarded, it is thought, as the consequence of a modification, difficultly 
reversible, of some physiological property of floral shoots, under the influence, 
more or less prolonged, of exceptional nutritional conditions, by direct or indi¬ 
rect action of the external medium in relation to profound modifications of the 
property of absorption and transfer by the roots. 

Mutation en masse, H. H. Bartlett (Amen Nat, 49 (1915), No. 579, pp. 129- 
1S9, figs. 9). —^It is stated that during the author’s experiments with CEnothera 
two species hare been discovered, some strains of which give rise by mutation 
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to dwarfs oeeiirring in botli cases in unexpectedly large numbers. Tlie less 
complicated of tliese two cases ((B. reynoldsii n. sp.), witb some of its descend- 
antSj is discussed as regards some studies made tliereon. 

Tlie plienoinenon presented by CE. reymldsU, called bere mutation en massej 
appears in one of the sliort-styled self-pollinating species. It seems clear to 
the antbor tliat mutation en masse bears a certain degree of resemblance to 
Mendelian segregation. No explanation suggests itself for the enormous sur¬ 
plus of dwarfs in the progenies exhibiting diversity, unless perhaps it is that the 
results are complicated by selective germination or selective mortality. At any 
rate the ratios thus far obtained do not conform to any Mendelian expectation. 
The origin of mutant Ulonga from mutant deMlis, it is thought,,, may instance 
the origin of a new character. 

Studies ill pea varieties and hybrids therefrom, H. Kappert (Ztschr. In¬ 
ductive Ahstam. u, Yererhungslehre, IS (1914), 1-2, pp. 1-57, figs. 20). — 

This is a study, in some detail, of the several characteristics as regards the 
starch grains, surfaces, chemical constituents, physical peculiarities, etc., of 
some garden varieties of peas and their hybrids. 

A flora of Cuba, M. G. be la Maza and J. T. Eoio {Estac. Ewpt. Agron. 
Cuba Bol. 22 {1914), pp. 1S2, pis. SS, fig. 1). —This work is in four parts. The 
first deals in a general way with living plants (listing genera) and fossils 
(listing families, genera, species, etc.) of this region. The second gives a dis¬ 
cussion of the flora of Cuba in relation to that of other regions. The third in¬ 
dicates collections and other facilities for botanical study. The fourth deals 
with plants in their economic aspects. 

Geography and vegetation of northern Florida, B. M. Harper {Fla. Gcal. 
Survcg Ann. Rpt.^ 6 {1914)^ PP-163-497, figs. 51). —The author gives the results 
of several years' study on the original distribution of the native vegetation in 
relation to the several geographical divisions of the State of Florida, as con¬ 
tributing to a better understanding of the complex relations existing between 
native vegetation, topography, drainage conditions, and soils. 

Lists of native plants and an index of plant names are included. 

Plant ecology and floristics of Salton Sink, S. B. Parish (Carnegie Inst. 
'Washington Pub. 193 (1914), pp. 85-114). —^This contribution includes a cita¬ 
tion of the very scanty existing botanical literature on the Salton Sink; a dis¬ 
cussion of the derivation, distribution, and determining factors of the flora; a 
description of the various floral formations and associations; a consideration 
separately of the trees as classed with regard to soil moisture; a iiiiinerieal 
analysis of the flora; and a catalogue of the plants collected in this depression. 

Movements of vegetation due to submersion and desiccation of land areas 
in the Salton Sink, D. T. MacDougal (Ganicgie Inst. Washington Pul). IBS 
(1914), pp. 115-182, pis. 18, figs. 2). —^An account is given in considerable detail 
of studies carried on at intervals since 1004 in the Salton Sink, as concerned 
mainly with organisms overwhelmed by floods, with the physical changes which 
follow emersion, and with the biological mechanism of reocciipation in areas 
emerging from the water as related to the present distribution of plants and 
animals. Such factors are considered in this connection as soil, climate, pre- 
cipitatioBv and changes occurring in solutions and in precipitates. Submergence 
and emergence with corresponding biological alterations are thought to have 
occurred here many times in the last few centuries, and the accompanying com¬ 
plex interplay of biological and mechanical agencies is partly described and 
partly suggested. 

The behavior of certain micro-organisms in brine, G. J. Peirce (Carnegie 
Inst. Washington Puh. 19$ (1914), pp. 49-^9, pis. S, fig. 1). —Reporting a further 
study (B. S. R., 30, p. 431) of organisms in the Bay of San Francisco, some of 
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whicli endure great and rapid changes of concentration in the saline solutions, 
the author shows that several of these present remarkable illustrations of 
adaptability and plasticity. Changes in temperature exercise no very evident 
influence on the behavior of the brine organisms, but changes in concentration 
of the brine are reflected in the behavior of the brine algse, also in marked 
effects as regards cell permanence or cell division. 

The red color of concentrated brines in the salterns and of the salt piled for 
drainage is due to a chromogenic bacillus, inoculation with which turns salt 
codfish red. 

The osmotic, adsorptive, and other relations noted are considered to justify 
further study ypn account of their more general bearings. 

EIELB CEOPS. 

Boot systems of agricultural plants, J. G. Maschhaupt {Verslag. Lanrl- 
hoiiwk, Onder;:ioeh. Rij]csJan(ll)Oiiicproefstat. [Netherlands], No, 16 (1915), pp. 
7d-“(Sd, pis. 5). —This describes a method of removing a shaft of soil of sufficient 
breadth and depth to include the root systems of the X3lants under investigation. 
After cutting away the soil from one side of the proposed shaft, a board studded 
with needles of sufficient length to penetrate the shaft’s breadth (25 cm.), in 
order to secure the roots in approximately their original positions, is pressed or 
driven in a vertical position against the shaft, which the needles penetrate. 
The shaft is then cut loose on the opposite side by driving down a piece of sheet 
iron to the desired depth, and the soil is carefully washed away from the roots. 

The influence of phosphatic fertilizers on root development, R. D. Watt 
(Rpt. Austral. Assog. Adv. ^cL, Uf (1913), pp. 661-665, fig. 1). —This paper 
records data taken from water-culture, pot-culture, and field experiments that 
show" an increased root development of barley and wheat apparently due to 
the application of phosphatic fertilizers. The depths to which roots of wheat 
penetrated on unmanured plats ranged from 13 to 37 in. and on fertilized plats 
from 27 to 3S in. 

The geographical distribution of the field crops of India, T. H. Engel- 
BRECHT (AWiandl. Ham'burg. Kolon. Inst. 19 (1914), 8er. E, pp. IX-\-2'71; 
Atlas, pis. 23). —Part 1 of this article treats of the distribution of about 70 of 
the field crops of India. Part 2 consists of maps showing the distribution of 
the principal field crops. 

[Studies with field crops in Montana] (Montana Bta. Rpt. 1914, PP- 691- , 
S93, 397, 398). —^Among other work of the year, it is mentioned that mangels, 
Gehu and Dakota white flint corn, and Pilot navy beans w"ere growm with suc¬ 
cess, but that sorghum, Kafir corn, cowpeas, soy beans, and grasses were unsatis¬ 
factory. Seeds of alfalfa and several clovers treated with sulphuric acid before 
ifianting gave lower yields of hay than check plats. Contradictoiy results are 
reported regarding thinning and spacing potatoes, w’hile mulching did not give 
so good results as cultivation. -Favorable results are reported in improving 
potatoes by hill selection. 

Grasses and forage crops (Mass. Bd. Agr. Bui. S (1915), 2 eel., rev., pp. 126, 
pis. 5, figs. 3). —This is a revised second edition of the bulletin already noted 
(E, S. R., 23, p. 530) with additional papers on Green Crops for Summer Soiling, 
by J. B. Lindsey (E. S. R., 23, p. 5S0); How to Supplement a Short Hay Crop, 
by C. S. Phelps; New England Pastures, by J. S. Cotton; and. Alfalfa for New 
England, by A. D. Crom’well. 

Experiments on permanent grass land, 1915 (Agr. Students^ Gas., n. ser., 

17 (1915), No, 4^ PP- 162-165). —^This article notes results of manurial experi¬ 
ments at Cirencester, England, that have been in progress over 20 years. 
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“ Generally the ammonlnm sulphate gave rather better returns than the cor¬ 
responding plats with sodium nitrate. Sodium nitrate alone has evil effects 
on the grass, but ammonium sulphate alone is not so injurious here. The 
residues of previous manuring for 20 years with rape cake, discontinued after 
1911, gave an increase of G cwt of hay. The increase on the basic slag plats 
was 6 to 7 cwt., rather more this year than on. the superphosphate alone plat, 
where it was 51 cwt, but the weight of slag given is double that of the snpei' 
phosphate- The hay from the xdat with superphosphate and residues of potash 
salts was exceedingly rich in Leguminosie.” 

[Fertilizer experiments] (County ISforthunid, JSd. Gmn, G-uide to Expts. 1915, 
pp. 70-87, figs. 2). —^This gives some results of manurial treatments of pastures 
and meadows and rotation experiments. 

Pasture grasses: Their cultivation and management, E. Beeakwell (Depi. 
A(j}\ 1\. 8. Wales, Farmers' Bui. 06 (1915), pp. 105, pi. 1. figs. 57). —The author 
discusses the treatment of native pastures, including overstocking, deterioration, 
and hurning off, and cultivated pastures; classifies useful grasses according to 
soil, height of grass, and habits of growth; and describes many useful grasses, 
both introduced and the best native grasses of New South Wales. 

Ecology of the purple heath grass (Molinia cserulea), T. A. Jefferies 
(Jour. Ecology, 3 (1915), No. 2, pp. 93-109, pis. 2, figs. 2). —This article gives 
the results of an ecological study of M. ccerulea on 3 square miles of moors 0 
miles from Huddersfield, England. The morphology and biology of Molinia, 
factors ill its distribution (soil content and acidity), and the invasion and retro¬ 
gression of Molinia are discussed. 

A new species of forest grass (Spodipogon lacei), H. S. Hole (Indian Forest 
Bee., 5 (1915), No. 6, pp. 6, pis. J).—^This describes a grass closely allied to 
8. sagittifoUus and given the name of B. lacei. 

Variety tests with millet and sunflowers, P. E. Fedorov (BezenchuK Bel sic. 
Klhoz. Opytn. Btantsila, No. 60 (1914), pp. 6). —^Variety tests with millet showed 
yields ranging up to 2,133 lbs. per acre w'hen the soil was plowed to a depth 
of 7 In. 

Tests with sunflowers showed “ Green ” to be the heaviest yielder of seed 
(720 lbs. per acre). It is noted that this variety was entirely free from dodder, 
which for two seasons greatly infested the other varieties. 

The effect of the association of legumes and nonlegumes, W. B. Bllett, 
H. H. Hill and W. G. Harris (Virginia Bta. Tech. BuL 1 (19153, pp. 2S-36, 
figs. 3). —The experiments outlined in this bulletin were conducted in order to 
account for the high percentage of in-otein found in samples of Kentucky blue 
grass grown in Virginia. They consisted of the production (beginning in 1911) 
of Kentucky blue grass, timothj^ and corn grown separately and in association 
with white clover, red clover, and beans, respectively, in concrete tanks made 
in the greenhouse for the purpose, and supplemented by field tests. 

The data obtained by harvesting and analyzing the crops showed with blue 
grass and white clover no direct benefit from the association. With timothy 
and red clover no increase in protein was shown the fii'st year, but in 1913 and 
1914, however, some benefit was found. When corn and beans were grown in 
the greenhouse the com was benefited by the association. 

The high protein content of the grasses was chiefly accounted for by the early 
age at which they were analyzed. The protein content of the blue grass sown 
January 1, 1911, and cut March 1 , April 1 , May 1, June 1, December 1, 1911, 
and February 4, 1912, is reported for the respective dates as 32.71, 24.37, 25.27, 
18.2, 19.93, and 16.91 per cent (dry matter basis). The protein content of 
timothy sown January 1, 1911, and cut March 1, April 1, May 1, and June 1, 
1911, is reported as 30,27, 24.35, 24 . 68 , and 18.59 per cent. 
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Vegetative regeneration of alfalfa, O. T. Wilson (Bcience, n, sen, 4 ^ (1915), 
No. 107S, pp, 126, 127). —^TMs article reports tlie vegetative growtli of cuttings 
from alfalfa plants wlien tRese cuttings were left on the moist soil of experi¬ 
mental pots in tlie greeniiotise. ““After a week it was found tliat fragments 
of several descriptions [portions of stems, portions of iietioles, petioles with, 
blades attached, leaflets without petioles attached, and portions of the leaf 
blade] had rooted firmly and were developing into healthy shoots.” 

Experiments with corn in 1914, Y. Svishghev and B. Aksenov (BesencImJc. 
Selslc. Kho::^. Opytn. Stants'iuL, No. 61 (1914), pp. 6). —^This records variety tests 
with maize and shows that in general the local varieties produced greater 
quantities of dry matter per acre than the imported American varieties. The 
use of manure was found to be unprofitable. In general the use of listers gave 
better yields than did corn planters. 

Soil moisture and tillage for corn, J. O. Mosiee and A. F. Gustafson ( ini ’- 
noiii Sta. Bui. ISl (1915), pp. 56S-586, figs . 7 ). —This bnlietlii contains data 
compiled from results of exiieriments conducted in Illinois and in several other 
States in cultivating the corn crop on various kinds of soil. These data have 
been so edited as to develop principles that should be observed in order to 
secure the best results in the production of corn, and are summarized as 
follows: 

“A deep, well-prepared seed bed is essential for aeration, proper root develop¬ 
ment, and conservation of moisture. It gave a gain of 14.5 hu. ($7.25 at 50 cts.) 
per acre over no seed bed. Killing weeds is the most important factor in culti¬ 
vating corn on brown silt loam. No weeds gave an increase over weeds of S8.6 
bn. of corn, a gain of $19.30 per acre. Weeds reduce the yield of corn more by 
robbing it of plant food and light than by depriving it of moisture. Irrigation 
on a w^eed plat gave an increase of only 8.8 bu. As an average of 16 tests in 
eight years, killing weeds without cultivation produced a gain of 17.1 per cent, 
or 6.7 bii. per acre, over ordinary cultivation. Three-fourths of the corn roots 
are in the plowed soil, and as plants develop no unnecessary roots, any injury 
to them results in a iow^er yield. Four-inch i>riining six inches from the hill 
reduced the yield 16,9 bu. The cultivated soil, especially in periods of drought, 
is too loose and dry for proper root development; consequently the plant is de¬ 
prived of the food which it contains. After the roots are well distributed 
through the soil little moisture can escape, even from uncultivated land. 

On gray silt loam on tight clay in southern Illinois, as a three-year average, 
preparation of seed bed gave an increase of 21.5 bu.; killing w^eedvS by scraping 
with a hoe gave a gain of 21 bu. over allowing them to grow; and fertilization 
gave an increase of 14.2 bu. Ordinary shallow cultivation gave a yield of 81.2 
hu. per acre, while killing weeds without stirring the surface gave 31.5 hu. 

“ The proper type of cultivation is deep enough to kill the weeds but shallow 
enough to reduce root injury to the minimum. On Illinois soils a good seed 
bed, killing weeds, and soil enrichment are the important factors in growing 
corn. Cultivation is beneficial for aeration of heavy soils, clays, and clay 
loams. Cultivation raises soil temperature early in the season and lowers it 
later. Siibsoiling on gray silt loam on tight clay at Odin caused a decrease of 
2.7 hu. per acre. 

“ Results of deep-tilling tests so far conducted by this station do not warrant 
recommending the purchase and use of deep-tilling machines in this State.” 

Tests of varieties of corn, W. E. Hangee (Maryland Sta. But. 190 (1915), pp. 
181-202, pis. 9). —^This bulletin gives results of tests of varieties of corn grown 
at the station and by farmers in different sections of the State. 

During the years 1908 to 1914, inclusive, the yields at the station ranged 
from 81.68 to 86,18 bu. of grain per acre. The highest average yield, 70,36 bu. 
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per acre, for tlie five years 1903 to 1907, inclusive, was mafie by St. Oiner. The 
highest average yield of the seven years 190S to 1914, inclusive, was made by 
IT. S. P. B. Ko. 120, namely, 59.39 bu. per acre, followed closely by St. Omer 
with 59.31 bu. 

Twenty-twm varieties of corn are described. 

Variety tests of corn for 1914, G. M. Gaerejn” (North Ccirolina Std. Bui. 2S0 
(1915), pp. 3-12 ).—This bulletin gives data on over 20 varieties of com grown 
ill 1914 at the station and at the Buncombe, Iredell, and Edgecombe test farms 
and summaries for a few varieties covering a period of six years (1909-1914) 
at the Iredell and Edgecombe test farms. The tables include data on stand, 
height, number of ears, yield, and shelling capacity. Among the higher yielding 
varieties were First Generation Cross No. 182 of the Bureau of Plant Industry 
of the U. S. Department of Agriculture, Biggs Seven-Ear, and Weekleys Im¬ 
proved. 

Report'on variety tests of cotton for 1914 , II. Y. Winters (Nor'tJi Carolina 
Sta. But 231 (1915), pp. 3~18). —The data in this bulletin show the yield of 
seed cotton per acre, yield of lint and of seed, pei^centage of lint, length of 
staple, weight of 100 bolls, and stand for the several varieties. The results 
obtained from seed secured from both within and out of the State are sum¬ 
marized as follows: 

At the experiment station farm the 65 varieties of short-staple cotton tested 
ranged in yield betw^een 1,375 and 765 lbs. of seed cotton per acre, with an 
average of 1,023 lbs. The 15 varieties secured within the State ranged between 
1,160 and 860 lbs., with an average of 974 lbs., indicating the need of more 
careful selecting of seed in the State. The 12 long-staple varieties ranged 
between 1,160 and 875 lbs., with an average of 1,009 lbs. 

At the Edgecombe farm the 16 short-staple varieties tested ranged in yield 
between 1,305 and 870 lbs. of seed cotton per acre, with an average of 1,154 
lbs. The 10 short-staple varieties from points within the State ranged be- 
tw^een 1,310 and 870 lbs., with an average of 1.113 lbs. The 6 varieties from 
points out of the State ranged between 1,305 and 1,140 lbs., wdtli an average 
of 1,222 lbs. The long-staple cottons ranged in yield between 1,520 and 1,045 
lbs,, with an average of 1,283 lbs. 

The variety test at the Iredell farm contained 25 short-staple varieties and 
S long-staple varieties, of which 9 short and 2 long staple varieties came from 
points in the State. The short-staple varieties from out of the State gave an 
average yield of G1S.4 lbs. of seed cotton and 246 lbs. of lint per acre as com¬ 
pared wntli 73S lbs. of seed cotton and 288 lbs. of lint for the locally grown 
varieties. The 4 leading varieties were from seed secured in the State. Four 
of the 9 local varieties produced lint less than seven-eighths of an inch in 
length. 

Canto tree cotton, H. H. Cousins (Bill. Dept. Agr. Jamaica, n. ser., 2 (1915), 
Wo. 8, pp. 334, 335, pis. 3). —This notes the successful cultivation of a wild variety 
of cotton, Oossppimn brasiUense, var. apospermum, discovered in the jungles 
of Cuba. Yields of this perennial cotton reached 600, 700, and 900 lbs. of seed 
cotton per acre in successive years. The lint as grown in Jamaica is stated to 
be of good quality. 

A preliminary note on the factors controlling the ginning per cent of 
Indian cottons, H. M. Leake (Jour. Genetics, 4 (1914) No. 1, pp. 
presents the results of a study to determine factors that influence the ginning 
percentage of cotton and make it clear how the offspring of two parents, each 
having a ginning percentage of from 25 to 26, could have a percentage ranging 
from IS to 36. 
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It was discovered tliat tlie ginning percentage was not directly measured by 
any single one of tlie cbaracters of volume of seed, specific gravity of seed, 
uiiinber of fibers arising from a single seed, or tlie vmgbt of ttie individual 
fibers. By using tlie coefficients of correlation between tlie eliaracters of num¬ 
ber of fibers per seed, weight of 1,000 fibers, and volume of seed, it was found 
that one, the number of fibers per seed, had a marked effect on the value of the 
ginning percentage. 

Fiber industry of British. East Africa, A. Wigglesworth (Lond^on: John 
Bale, Sons S Danielsso'n, Ltd,, 1915, pp. 15, fig, 1), —^A paper read at the TMr<l 
International Congress of Tropical Agriculture, held at London in June, 1914, 
and giving an account of the methods of production and manufacture of fiber 
from Saiisevieria and sisal. 

The growth and preparation of Italian hemp, A. Wigglesworth {London: 
[Author'}, 191Jf, pp, S9, figs, 18), — ^This gives methods employed in Italy in the 
production of hemp and the manufacture of the fiber. 

Investigations on hops.—V, On the aroma of hops, J. Schmidt {Gompt, 
Rend, Lah. Carlsherg, 11 (1915), No, S, pp. lJf9~-163), —This describes experi¬ 
ments in growing and breeding hops in connection with work previously noted 
(B. S. II., 31 p. 526). The results have been summarized as follows: 

In exact investigations as to hops, whether of botanical or chemical, prac¬ 
tical or scientific nature, the work should he based upon clones, as otherwise 
the results may be liable to justifiable criticism. 

“Among the hop plants cultivated in the experimental garden of the Carls- 
berg Laboratory, there were in 1911 two American plants (labeled Oregon 
Cluster and New York Spaulding English Cluster), the hops of which exhibited 
a very peculiar turpentine-like aroma, so widely different from that of all 
European varieties that a single hop could at once be recognized by the smell 
among hundreds of others. Cultivation experiments made during the years 
1911, 1912, 1913, and 1914 showed that this aroma remained apparently con¬ 
stant in our climate in these two plants and their clones. 

“ Crossing experiments made in 1912, 1913, and 1914 with the two American 
plants and Danish males showed that the turpentine-like aroma was trans¬ 
mitted to between one-half and three-fourths of the offspring plants, without 
regard to whether the hops themselves retained the appearance peculiar to 
those of the mother plant. 

“ IProm the experiments already mentioned, as well as from several others 
made with European varieties (e. g., those from Saaz in Bohemia) it would 
seem that the aroma of hops is not to be regarded as so volatile a character, 
or so entirely due to purely local conditions, as has generally been believed.” 

Investigations on hops.—^VI, On the amount of lupulin in plants raised by 
crossing, J. Schmidt (Compt. Rend. La'b, GarWberg, 11 (1915), No. 4, pp. M5- 
183) >—^lu experiments in breeding hops to increase the lupulin content, 21 
females of Danish, English, German, and Austrian origin, all cultivated plants, 
ivere crossed with wild Danish males in 1911, The lupulin (total content of 
hard and soft resins) contents of the seedling offspring ranged from 7.3 to 19.7 
per cent as maximums of the several groups of different parentage. The 
average lupulin content of the offspring of any given parentage showed lower 
than that of the mother plant, but there were a few individuals that showed a 
higher content This was true in spite of the fact that wild males, “ pre¬ 
sumably genotypically poor in lupulin,” were used. 

Thus by vegetative propagation the author sees a method of improvement 
by using the highest plus variant among the offspring. 

Investigations on hops.—^VIII, On the flowering time of plants raised by 
crossing; J. Schmidt (Gompt Bend, Lah. GarUherg, 11 (1915)^ No. 4, pp, 
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198 ).—TMs article notes tlie earliness and lateness in time of flowering of 
crosses between cultivated English and Anstrian female hops and wild Danish 
hops. The dates of flowering of the offspring showed a wide variation, the 
iiiiinber of individuals decreasing greatly from the average toward the two 
extremes and thus offering an opportunity for improvement by selection and 
vegetative propagation. 

“A comparison of offspring and mother plants reveals the fact that the mean 
flovv^ering date of the former Is often essentially different from that of the 
latter. This made itself apparent in our experiments as a retardation of the 
flowering time in the offspring of early plants, and an advancement of the same 
in those of later varieties, while in the offspring of Intermediate mother plants, 
little or no difference was observed.” 

Beport on collective experiments: Besults of introducing in 1913 fer¬ 
tilizers on lupines, S. P. Kulzhinskii (Ahs, in Zliur. Opr/tn. Agron. (Russ, 
Jour. Bxpt. Lwndw.), 15 {191Jf), Ao. 3, pp. 268, 269 ).—^Fertilizer experiments 
with blue lupines, reported from 42 flelds, show that the use of 2 poods (72 
lbs.) of KaO as potash salt per dessyatina (2.7 acres) gave increases in yields 
ranging from 105 to 631 poods x)er dessyatina in 25 cases. Ten cases rei)orted 
decreased yields vnth potash. The use of 2 poods of P-Oc per dessyatina as 
superphosphate showed increases in yields ranging from 31 to 710 poods in 15 
fields, and decreases in 19 cases ranging from 17 to 1.212 poods. The average 
of all the P 2 O 5 tests showed decrease in yield of 72 poods. With the combined 
application of 2 i)oods of K-O and 2 poods of P 2 O."! per dessyatina, IS cases re¬ 
ported increases up to 626 poods, while 16 reported decreases in yields of green 
forage up to 1,264 x)oods, with an average decrease of 34 poods of green forage 
by the use of the combination. 

The use of seed potatoes from light soils on richer and heavier soils, 
gCHNBiBEWiND (Lanclw. Wchnschr. Sachsen, 17 (1915), Wo. 3, pp. 18, 19; ahs. 
in Internat. Inst. Agr. IRome], Mo. Bui. Agr. Intel, and Plant Diseases, G 
(1915), No. 4, PP‘ d7'5, 576 ).—^This notes the increase in yield, ranging from 
2,000 to 7,100 lbs. per acre, of potatoes returned to a loess-loam soil after having 
been planted a season or two on a sandy soil. 

Pictorial pi'actical potato growing, W. P. Wright and E. J. Castle (London 
and Weio Yorlc: Cassell <€• Company, Ltd., 1913, pp. 152, figs. .70).—This book 
treats of intensive methods of production and of insect jiests and fungus dis¬ 
eases of potatoes, with notes on the cooking of potatoes. 

The prototype of the cultivated sorghums, C. V. Piper (Jour. Amer. Boc. 
Agron., 7 (1915), No. 3, pp. 109-117 ).—In this article the author reviews the 
studies of earlier investigatoi*s and discusses various forms and subspecies of 
Andropogon sorghum of African origin as possible prototypes. ITe concludes 
that “ there is yet too much to be learned about the wild sorghums to determine 
with any assurance which ai*e the a etna L prototypes of the cultivated sor¬ 
ghums. It seems perfectly clear, however, that A. halepensis and its subspecies 
as above defined are not at all concerned. It appears equally clear that not 
all of the wild races of A. sorghum can be considered as probable ancestors of 
the cultivated varieties. The ones most likely to belong in this category are 
A. hewisoni, niloticus, drmnmondii, and possibly effusus and verticiUiflorus. 
The last two races as at present understood are very variable and perhaps each 
name stands for several distinct plants. The problem of the wild ancestors of 
the cultivated sorghums is now so narrowed that it is reasonable to hope that 
the details may in the near future be definitely determined.” 

Variations in soy bean inoculation, J. H. Voorhees (Jour. Amer. Boc. 
Agron., 7 (1915), No. S, pp. 139, 14O ).—^This notes the absence of nodules on 
the roots of certain varieties of soy beans although the seed had been inoculated 
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and grown in mixture witli other varieties that formed nodules abundantly on 
their roots. 

The cultivation of sugar beet in Norfolk and Suffolk, G. S. Or win and J. 
Orb {Jour, Bd, Agr, ILondonl, 21 {1915), No, 11, pp. 969-^987 ).—^Tliis article 
discusses methods and the economics of growing sugar beets in Norfolk and 
Suffolk counties, England, and gives statistical data for the years 1912, 1913, 
and 1914, showing the itemized cost of production on 16 farms that had from 

4 to 70 acres of sugar beets. In Norfolk the cost per acre ranged from £T 5s. 6d. 
to £12 4s. lOd., and in Suffolk from £7 9s. 7d. to £12 11s. 6d. The yields in Nor¬ 
folk ranged from 8 tons to 13 tons 5 cwt, and in Suffolk from 2 tons 7-;^' cwt. 
to 9 tons 6 cwt. per acre. 

Single-germ beet seed, O. O. Townsend {Jour, Heredity, 6 (1915), No, 8, 
pp, S51-8bJ}, fig. 1 ).—This article notes the success attained in the production of 
single-germ seeds in sugar beets by selection. The author states that '' our 
selected plants are now producing about 75 i)er cent of single-germ seeds, and 
individual plants in a few cases show a somewhat higher percentage than this. 
The wmrk and progress of single-germ beet seed production is based upon the 
fact that certain beet plants possess the ability so to develop the seed stems 
that the buds and flowers are separated from each other In the process of 
growth. This tendency to separate the flowers and thereby to produce single¬ 
germ seeds seems to be transmissible from parent to offspring; whether or not 
this will become a fixed character time only can tell. The indications are that 
this character will become fixed.” 

Report of the seedling expert. H. B. Cowgill {Rpt. Bd. Gomrs. Agr, P. E., 

5 (1913-14)j PP- 55-63 ).—This reports work in progress in sugar-cane culture. 

In fertilizer experiments with second ratoon cane it was shown that the 

best yield (15,65 tons per acre) was obtained by the use of 120 lbs. each of 
nitrogen and potash and 60 lbs. of phosphoric acid. This yield was 9.35 tons 
above the average of the cheek plats. The application of 2,000 lbs. of lime per 
acre increasecl the yield about one-third over an average of all fertilized plats. 

In spacing experiments 14 continuous rows of seed and seed placed end to 
end gave larger yields than one seed every 2 ft., 1 seed every 3 ft., 2 seeds 
every 3 ft., and 2 seeds every 4 ft in rows 4, 5, and 6 ft. apart. 

Results of variety tests of cane grown on lowlands and highlands fire given. 

Manurial expeximents, H. A. Tempany et al. (Imp. Dept. Agr, West Indies, 
8 ‘ugar-C(ine E'xpts, Leeioard Isl,, 1913-14, pt, 2, pp, 52-78, pis. 2).-—This article 
gives in detail the results of manurial experiments with sugar cane for the season 
1913-14 and a summary including results for several years. 

“ It has been shown that under average conditions the amounts of mannilal 
constituents supplied in a dressing of pen manure at the rate of 20 tons to the 
acre, applied before the crop of plant cane is established, provide sufficient food 
for the production of a crop of plant canes, first ratoons, and possibly second 
ratoons; the augmentation of this supply by an additional dressing of pen 
mannre or artificial manures is unattended by corresponding substantial in¬ 
creases. This result is attributed to the limitation of the water supply avail- 
able for growth. 

“ With an increase in potential productivity consequent on a more regular 
water suply it seems reasonable to suppose that such additional manuring 
would be likely to prove profitable. The beneficial action of quick-acting ni¬ 
trogenous manures on ratoon canes is attributed to the fact that they stimulate 
recovery from the check to the growth incident on the reaping of the previous 
crop, whereby the plant is enabled rapidly to resume its physiological func¬ 
tions, and to continue to utilize the store of manurial material derived from 
the original application of pen manure. Additional confirmation is given to 
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tills view by tlie results obtained when quick-acting nitrogenous nianiires are 
applied in two doses instead of one. A decrease of yield is seen invariably as 
a result of tlie division of tiie application, tbe inference being tbat by tlie time 
tlie late dose is given tlie canes bave already made sucli growth as to preclude 
tlie extra supply of readily available nitrogen exercising any great effect. . . . 

“Additional investigations bave furtber demonstrated that appreciable re¬ 
sidual action is felt on succeeding crops of cane as tbe result of the applications 
of artificial manures to any one crop, tbe effect being seen in first ratoons when 
tbe applications are made to plant canes, and in tbe second ratoons when they 
are made to first ratoons. In estimating tbe effect of a manurial dressing, 
therefore, It is necessary to allow for the existence of possible residual action. 
In relation to the recently introduced nitrogenous manures, nitrolim and nitrate 
of lime, it has been shown that nitrolim is ineffective as a manure when applied 
to ratoon canes, bat nitrate of lime possesses a value nearly ecjual to that of 
sulphate of ammoiiia. Applications of molasses to ratoon canes bave proved 
to be unproductive of benefit; tbe effect of similar ai^plications to plant canes 
is under investigation. Tbe effect of small dressings of lime has been negative, 
but when larger dressings of marl bave been given benefit has been derived, 
especially in tbe case of heavy noncalcareous soils. Tbe effect of iiitertillage on 
ratoon canes has been found to be a beneficial one.” 

Catalytic or fecundating stimuli and mutation in Hicotiana, A. Splendore 
(DoL Tec. GoUiv. TahaccM l&cafati}, Ih il91o), No. 1-2, pp. 3-37, pis. 27).— 
This describes offspring derived from 26 crosses between varieties of Nlcotiana 
with each other and with several species of Solanacese and Scropbulariacese as 
female parents. 

The Georgia velvet bean, J. Belling {Jour. EereJity, 6 {1915), No. 7, p. 
290). —This article notes an early variety of velvet bean now grown in Georgia, 
tbe first flowers of which appear nearly two months earlier than those of tbe 
Florida velvet bean. Tbe author concludes that “from crosses between the 
Yokohama and the Florida the Florida has a factor for late flowering, M, 
which tbe Yokohama does not possess. Hence it may be supposed that tbe 
Georgia velvet arose from tbe Florida velvet by tbe “spontaneous*' loss of tbe 
factor E. Since E is dominant, tbe early plants would appear only in tbe second 
generation." 

Variation in pure lines of winter wheat, G. G. Williams (Proc. Bog. Trom. 
Ayr. Bek, 35 {19H), pp. 89-94) •—This article gives tbe results of a series of 
experiments begun at tbe Ohio Experiment Station in 1907 and 1908 to study 
tbe variation with respect to beritabllity of length of bead, size of kernel, and 
protein content of pure line selections of wheat. From continued selections 
for several generations no heritable variation of any of these characters could 
be detected. Tbe data show that tbe seed of either extreme character has a 
tendency to produce a ci‘op having tbe general average. 

Determination of seeds of Cuscuta trifolii and C. suaveolens by anatomical 
methods, J. BebnAtsky {Kis6rlet. Kozlem., 18 {1915), No. 2, pp. 207-222, figs. 
7). —This gives results of a microscopical study of the structure of the seeds of 
G. irifoIM and G. suaveolens, which may ordinarily be distinguished by their 
size. 

When, as frequently happened, tbe seeds of 0. suaveolens were unusually 
small and those of G. trifolii were unusually large, the observation of distin¬ 
guishing characteristics other than size became necessary. Tbe following char¬ 
acteristics were noted, respectively: Length of cells of tbe first layer of palisade 
cells, 11 to 19/4 and 18 to 28/t; length of' cells of the second layer of palisade 
cells, 16 to 24/4 and 40 to 52/4; length of the first of layer palisade cells near 
the Mium from 12 to 19/4 and 18 to 40/4; length of the second layer, 32/4 and 56 to 
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90,a. Tbe starcJi grains in tlie endosperm of tlie small seeds of G. sumeolem 
were massed together and measured about 7,a; those of tlie large seeds o*f 
C-. trffolH vrere single and measured about 4fi. 

The weed Galiiisoga parviflora, K. MItilee (Ar5. Dent. Lanclw. Gesell.^ No. 
.972 (WW), pp. SI, pis. 6 ).—^TMs article treats of the ciiaracteristics of this 
weed, and discusses Its development, vegetative requirements, and methods of 
seed clistributioiL Methods of eradication are described, and its useful as well as 
its undesirable qualities and legislative regulations for its control in Germany 
are noted. 

Methods of determining weight per bushel, H. H. Love {Jour. Amcr. 8oc. 
Agron., 7 (7.915), No. S, pp. 121-128, pi. 1). —This describes an apparatus de¬ 
signed by IL W. Teeter, and presents data showing that by its use it is possible 
to make comparable all vrelght per bushel results, 

A method for testing the breaking strength of straw, B. C. Helmics (Jour. 
Amcr. Soe. Agron., 7 (1915), No. 3, pp. llS-120, pi. 1. fig. 1). —This describes 
an apparatus for determining the breaking strength of straw and gives some 
data showing its stitisfactory use. 

HOETICULTIJEE. 

[Report of horticultural investigations] (Jlontana 8ta. Bpt. 19Up, pp, S95- 
S97), —Measurements of fruit trees on the cultural test plats at the horticul¬ 
tural substation in the Bitter Bout Taliej' show that those on the plat cropped 
with potatoes have made the best growth since planting in 190S. Those on the 
clover iilat where the crop has been cut and left on. the ground rank next in 
growth, and those on the clean cultivated plats rank third. The trees on the 
cnltlvatecl plat are now beginning to show rosette, indicating that while the 
young trees may thrive for a time under clean cultivation bearing trees can 
not be expected to continue in good condition under such a system of ciilture. 

Of the apple varieties being tested at this substation the Xewtown Pippin 
and the Spiczenburg have been eliminated as maturing too late. The varieties 
of apples which have been so seriously affected by blight as to render them 
of doubtful value for commercial planting are Opalescent, Jonathan, Winter 
Banana, Wismer Desert, Wagener, and Wealthy. Practically all bearing pear 
trees were killed by blight during the summer of 1914. The varieties repre¬ 
sented were Bartlett, Seckel, Clapp, and Flemish Beauty. 

A test of mulching as compared vpith cultivation in growing vegetables with¬ 
out irrigation has been carried on at the home station. The following vegetables 
were grown under cultivation and under straw mulch: Beets, cabbage, carrots, 
cauliflower, cucumbers, endive, kohl-rabi, lettuce, onions, parsnips, peas, pump¬ 
kins, radishes, rutabagas, salsify, spinach, squash, sweet corn, Swiss chard, 
tomatoes, and turnips. With the exception of cabbage, in which the yield and 
the weight of heads, especially of the later varieties, were increased by mulch¬ 
ing and of the late root crops in which the yield and quality were improved 
by mulching, cultivation seemed to give the best results. The straw mulch 
conserved more moisture than the cultivation but during warm weather re¬ 
duced the soil temperature as much as 10° F. during the warmer part of the 
day. Biitier the climatic conditions at the station temperature seemed to be 
as important a factor as soil moisture in crop growth. 

Some cultural experiments were conducted with celery. The seed started in 
greenhouses on February 14 produced an average of 39 per cent of seed stalks, 
while'ihe same varieties started on March 14 produced a fraction over 1 per 
, cent of seed stalks. Early plantings grown on very rich soil produced 38 per 
' cent'of seed stalks, while seed from the same stock planted in medium soil 
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produced only 18 per cent of seed stalks. Sandy soil gave 30 per cent of seed 
stalks in tke case of early planting and but a slight percentage in the case of 
late planting. The results as a whole seem to indicate that early pkinting, soil 
overrich in organic matter, or soil too abundantly supplied with sand will 
encourage premature seeding. 

A comparison of ridge and level cultivation In growing onions resulted in 
favor of the former method. Ridging apparently induced early maturity and 
the bulbs seemed to bottom up ” better. 

Report of the horticulturist, 0. F. Kinman {Porto Rico Sta, Rpt. 191Jh 
pp'. 11-22, pL 1 ).—short progress report on investigations with fruits, vege¬ 
tables, and miscellaneous plants (E, S. R., 31, p. 634). 

Among the East Indian varieties of mangoes being tested Amini and Cam- 
bodlaua were the most promising during 1914. Over 400 trees, inciudlng GO 
imported varieties, were under cultivation. Work with yautias, dusheens, 
yams, sweet potatoes, etc., is being continued. Cooperative variety tests have 
been conducted near San Juan on the sandy coastal plains. The first croi) of 
yautias grown on the sandy soils has been unsatisfactory, but few of the 
varieties proving sufficiently prolific to warrant commercial cultivation, 
Dasheens were more promising, though not heavy producers. Some varieties of 
sweet potatoes have given good returns, wffiile many are not profitable under 
these conditions. 

Some data are given on the cooperative fertilizer experiments with citrus 
fruits, the results of which have been published in full in a bulletin by the 
station (E. S, R., 33, p. 241). The cooperative experiments with coconuts have 
been extended to parts of the island where different weather conditions pre¬ 
vail. Eight harvests have been made since the fertilizer experiments were 
started in 1912. The trees under observation are old palms on sandy beach 
land suitable for coconut culture, but have been slow to respond to fertilizer 
treatment. In the last harvest, in plats given a complete fertilizer, the yield 
was in excess of that in check plats, although only small differences existed 
between the complete fertilizer and incomplete fertilizer and check plats. 
Data collected on individual coconut trees have shown a wide variation in 
yield, indicating the importance of seed-nut selection by those contemplating 
a new grove. 

Experiments are being conducted to determine the advisability of growing 
leguminous cover crops in a young coconut grove. Jack beans {Ganmalia 
cnsiformis) and a few species of velvet beans {StizoloMiim sjip.) planted in 
April all made good growth and crowded out ah native weeds and grasses. 
The Stizolohiiun spp. appeared to have a longer growing season and to produce 
a heavier crop of vegetation than the jack beans and are therefore preferable 
in coconut plantations. Leguminous cover-crop work was also conducted in 
citrus orchards and pineapple plantations. Much of the work was with the 
velvet bean species. These crops have made an excellent growth in both heavy 
and light soils where rainfall has been sufficient They demand frequent cut¬ 
ting back, however, to keep them from injuring the trees. Notes are given 
on different species of velvet beans desirable for cover-crop planting. Both 
jack beans and pigeon peas were found to be injurious to the two varieties 
of pineapples under observation, Cabezona and Red Spanish, when planted in 
beds with them. The pigeon pea caused the most injury and the Cabezona 
pineapple was more severely injured than the Red Spanish. 

A number of varieties of pineapples were planted more than two years ago 
in an area between 7-year-oM PithecoloUuni saman trees to test the effect of 
the shade and the nitrogen stored in the soil by the leguminous trees on the 
■ development of the pineapples. The shade trees were planted 20 by 20 feet 
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apart. Tiie sliade fiimisiied by tliese trees was tbin and tbe nodule growth on 
tile roots very Jieavyj but the pineapples were almost a complete failure. They 
snffered most during tlie dry months. The conelnsion reached as to growing 
pineapples with leguminous crops is that clean culture is necessary for the best 
development of tlie pineapples. 

Beport of the assistant horticulturist, T. B. McCLELLA^fD {Porto Eioo Sta, 
Ept. 1914, 23-26j pi. i).—A progress report on the station’s work with 

coffee, cacao, Tanilla, and some miscellaneous plants (B. S, R., 31, p. 637). 

Some of the varieties of foreign coffee being tested came into bearing mucli 
later than Porto Rican coffee. Some produced a larger and others a smaller 
bean, and some are of excellent quality and others inferior. As to vigorous 
growth and amount of yield the Coliimnaris coffee, a sport from the ordinary 
Arabian type discovered in Java less than 30 years ago, is the most promising 
of the foreign coffees which have been tested on any scale and which have 
come into bearing up to the present time. The coffee fertilizer experiments do 
not show as yet that fertilizer can be applied with a financial gain. It seems 
quite probable that coffee should be included among the acid-tolerant plants, as 
benefits from lime alone applied to the acid soils at the station have been 
doubtful. Some of the handsomest coffee trees in the station plantings are in 
soil which is so acid as to require 1.0527 gm. of sodium hydroxid for neutraliza¬ 
tion of 1 kg. of soil. Considerable damage to coffee by rats is reported from 
various sections of the coffee district. From a young coffee tree with some 
limbs bearing variegated foliage and others normally gi’een leaves seeds were 
planted to watch the inheritance of variegation. Of 30 seedlings from limbs 
with variegated foliage 17 had variegated cotyledonous leaves and two more 
were slightly off color, while of 36 seedlings from limbs bearing normally 
colored leaves none were variegated. 

The yield of the 11-year-oId cacao planting has shown an increase of nearly 
a third over that from the preceding yeai% and more than two and one-half 
times as great as the crop of three years ago. The most productive tree yielded 
the eciulvalent of about 4 lbs. of dried beans, worth 14 cts. a pound. The 
expeilments with vanilla are being continued satisfactorily, some of the species 
being considered now' worth cultivating as ornamentals in addition to their 
economic value. 

Monthly tappings of rubber are being continued but the yields are so small 
as to discourage any planting. The cost of tapping and collecting alone has 
exceeded the value of the product. Among the economic plants obtained in 
Tenezuela in 1913 are a black bean which has proved to be very vigorous and 
prolific and a delicious table corn, called “Carlaco” which has shown itself 
fairly well adapted to some local soils. Seedlings of mahogany, ^loietema 
maeropitylla, have made exceedingly rapid and vigorous growth. Work with 
vegetables from seed brought from the North and grown in Porto Rico from 
one to many generations has been continued. Above everything else the 
marked effect of the i3lanting season has stood out clearly. The existence of a 
tropical climate does not mean the ability to disregard the seasons. 

[Floral and vegetable trials at Wisley in 1914], C. C. Titchmabsh (Jour. 
Rq‘M. Sort 8oe., 46 (1915), No. S, pp. 499-541, 544-548, 552-562, pU. g).—This 
comprises reports on variety tests of China asters, early flowering chrysanthe¬ 
mums, hellanthus, heleniums, rudbeckias, French beans, and melons, tested 
under the direction of the Royal Horticultural Society in the Wisley gardens 
in 1914. 

[Miscellaneous floral and vegetable trials at Wisley, 1914] (Jowr. Bop. 
SoH, Boc., 46 (1915), Mo. S, pp. 549-551, 563-565 ).—^Notes similar to the above 
Oh'a number ,of miscellaneous flowers and vegetables tested in Wisley in 1914. 
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Cabbage growing in California, S, S. Kogees (OaMfornia Bta-, Giro, ISO 
(191$), pp. 22, figs^ 9). — treatise on the culture of cabbage with special 
reference to California conditions. Tbe following phases are discussed: Early 
history of cabbage growing, types and varieties, the cabbage as a truck crop, 
intercrop, and market garden crop, soils, moisture, climatic requirements, grow¬ 
ing and subsequent care of the plants, time of planting and quality of seed, 
preparation of the field, planting and subsequent care of the plants, harvesting, 
storing, marketing, cost of production and profits, diseases, and insect pests. 

The inheritance of size in tomatoes, F. E. Peert {Ohio ‘Nat., 15 {1915), No. 
d, pp. 4^8-497, figs. 5). —^This paper reports a study of the inheritance of size 
in a red currant-yellow pear tomato cross which was made in 1911 and grown 
through four generations. The literature on character inheritance is briefly 
reviev;ed and a bibliography of literature dealing with inheritance is included. 

Summarizing the results of the study as a whole the author finds that a more 
accurate representation of the size of the tomato fruits can be obtained from 
their weights than from linear dimensions. The size of fruit of the Fi genera¬ 
tion of the currant-pear cross is the geometrical mean between the parental 
sizes. From an examination of all available data upon the inheritance of fruit 
size in the Fi generation it appears that when two varieties are crossed which 
differ widely in fruit size, as in the case of the currant and pear tomatoes, the 
Fi fruit size will he nearer to the geometrical than the arithmetical mean, but 
when two parents similar in fruit size are crossed the size of fruits of the off¬ 
spring will approach more nearly to the arithmetical than to the geometrical 
mean. The average fruit size of the Fa generation does not exceed and is even 
slightly less than the average fruit size for the Fi generation. Fruits of the Fa 
and Fa gnerations agree fairly well in respect to variability and average genera¬ 
tion size. F 4 fruits show diminished variability and size. 

Arboriculture, L. Savastano (Ardoricoltiira. Naples: Francesco Giannini & 
Sons, 19U, pp. ZI+$4S, figs. 268 ).—^This work is essentially a treatise on the 
principles of fruit and nut growing, with special reference to kinds adapted to 
Italian conditions. 

Part 1 reviews the history and development of arboriculture. iVjt 2 contains 
a census of cultivated and cultivable fruits and nuts and treats in detail of the 
biology of arboriculture, including also information relative to the acclimatiza¬ 
tion and geography of fruit trees. The succeeding parts treat in detail of the 
cultural technique, including propagation, grafting, pruning, manuring, tillage, 
irrigation, crossing, pollination, and artificial ripening; the establishment and 
management of orchards, groves, and plantations; and harvesting, packing, mar¬ 
keting, refrigeration, storage, transportation, insect pests, diseases and other 
enemies, orchard renovation, transplanting developed trees, windbreaks and 
hedges, and orchard valuation. 

A bibliography of literature on the subject is also included. 

A guide to the literature of pomology, E. A. Buhyabd {Jour. Rog. Eort. 
SoG., 40 (1915), No. $, pp. 414 -- 449 ). —this paper the author describes the 
more important pomological books of various countries and gives a list of im¬ 
portant general pomologies; special monographs on various hardy fruits; gen¬ 
eral catalogues and reference works; treatises on grafting and budding, pruning 
and training, and culture under glass; and general works on fruit growing. 

Small fruits for home and commercial planting, L,' F. Sijttow ( West Flr- 
ginia Sta. Bill. 149 (1915), pp. SS8, figs. 18 ).—^In this bulletin consideration is 
given to strawberries, raspberries, blackberries, currants, and gooseberries with 
reference to establishing plantations, varieties, culture, cost of production, 
yields, marketing, returns, and profits. 

7700"—No. 6--15- i 
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Tlie addition of soft soap to lead arsenate for spraying* purposes^ D. K. 
Edwasdes-Kee Olonr. Sotitheast, Ayr. GoL Wye, No. 22 (1913), pp. 359-362). — 
The effect of solutions of soft soap upon arsenate of lead suspensions was 
stiiflied hy preparing tlie mixture in different ways, filtering after allowing to 
stand for about one~iialf iioiir, and determining the soliilble arsenic in the 
filtrate. 

The results as here summarized show that the addition of a 1 per cent soap 
solution to lead arsenate, either homemade or in commercial form, does not 
lead to any appreciable increase in the amount of soluble arsenic. In the case 
of the homemade material, however, soap solution must not be used for mafeing 
up the lead acetate and sodium arsenate solutions in place of water, as not 
only is there a marked increase in the soluble arsenic but in addition the 
precipitate is obtained of such a texture and consistency as to render impossible 
its application by spraying. This iirecipitate consists of a mixture of lead 
arsenate and lead soap, a quantity of soluble arsenate equiyaleut to the lead 
soap remaining in solution. The addition of soap solution to lead arsenate 
paste does not, however, lead to the formation of any lead soap nor to an in¬ 
crease in the soluble arsenic. 

Spray calendar, IT. W. Faubot {Missoiiri Fruit Bid. Giro. 6 {1913) ^ pp. 1'"^ 
figs. 7). —^This circular contains a schedule for spraying apples and peaches f 
other stone fruits, together with directions for the preparation of spray mixtirfes. 

STew method of obtaining* grafted peaches, A. Manaresi Sper. Agr. 

Itat, (1915), No. 1, pp. 57-60). —^As a result of successful budding experi¬ 
ments in which over 90 per cent of budded trees were secured, the author 
recommends the use of the so-called June budding method which is frequently 
employed in propagating peaches in the southern peach districts of the United 
States, but which does not appear to have been commonly used in Italy. 

Testing grape Tarieties in the Vinifera regions of the United States, G. 0. 
Husmaxx (U. 8. Dept Agr. Bui. 209 (1915), pp. 157, pis. 10, fig, 1). —This bul¬ 
letin gives additional data on the Department’s viticiiltural investigations in 
the Tinlfera regions of the United States, previously repored on in 1910 
(E. S. Pt., 23, p. 640), and reports on researches started since that date. 

A brief description Is given of the twelve experimental vineyards in Cali¬ 
fornia, with reference to their purpose, location, soil, and climatic conditions, 
including weather data secured at each vineyard. Other important data pre¬ 
sented in tabular form include cultural data of fourteen American species of 
grapes whose varieties or hybrids are under test as resistant stocks; the rela¬ 
tive growth rating of resistant and direct-producing varieties of grapes under 
test, including a list of stocks worthy of special mention as having made excel- ^ 
lent 'growth ratings at each of eleven vineyards; resistant' varieties making 
the best growth records in each vineyard; improved American native and 
Franco-American grape varieties which are being tested on their own roots; 
the relative behavior and value for different purposes of Vinifera varieties 
tested by grafting on resistant stocks and by growing on their own roots; and 
the relative behavior and value for different purposes of improved native 
American and Franco-American varieties tested. 

The investigations as a 'whole have shown that the adaptability of varieties 
to soil, climate, and some other conditions can he closely forecasted, but con- ‘ 
geniality of stock and scion must foe determined by actual test. The best results 
are obtained where the scion and stock are congenial and botli are suited to all 
the conditions of the environment. Different species used as stocks for the 
same variety may increase or diminish the vigor and productiveness of the 
variety and the quality, size, and appearance of the fruit; cause it to ripen 
earlier or later; and bring about varying results from perfect success to almost 
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complete failure. A lack of this knowledge has been responsible for heavy 
losses in reconstituting California vineyards. 

Extensive saccharine and acid determinations show a close correspondence 
between these constituents of the fruit and the congeniality of stock. Similar 
growth ratings of a variety grafted on diiferent stocks are accompanied by 
fairly definite percentages of sugar and acid. Congeniality of the variety to the 
stock materially affects the resistant qualities of the stock. 

Quantity and quality of the fruit are usually in opposition on the soils and 
vines producing most abundantly. Most vine varieties making perfect growth 
on resistant stocks are found to yield heavier crops than the same variety 
grown on its own roots. The relative rooting qualities of resistant varieties 
are an important consideration in the cost of establishing resistant vineyards. 
Some stocks are suitable for bench grafting while others are especially valu¬ 
able for vineyard grafting. Of the various stocks tested Eiparia, Berlandieri, 
Chanipini, and Aestivalis are in most instances congenial to Vinifera varieties. 
Fruitfulness of these varieties is increased and the time of ripening hastened in 
comparison with the same varieties grown on other stocks. 

Some of the hybrid resistant-stock varieties are making enviable records as 
stocks under California conditions. Where all the qualities desired can not be 
found in a hybrid a complex hybrid may yield the desired results. A number 
of new grape introductions by this Department are proving to be superior to 
the varieties now commercially grown for certain purposes. 

Physiological research on pollen germination in Vitis vinifera, E. Gaeino- 
Oanina Spci\ Agr, Itah, 47 {1914)^ JSfo/7, pp. 4S1-492 ).—The investiga¬ 

tion here reported confirms the author’s earlier results (B. S. B., 29, p. 839) 
with reference to a more or less toxic effect of most spray mixtures commonly 
used on grapes. In conducting laboratory studies a medium containing 15 per 
cent saccharose and 2 per cent neutral gelatin, acidulated with tartaric acid 
solution (1:4,000), was found to be the best for germinating pollen grains. 
The prolonged action of rain appears to cause the explosion of pollen grains 
and tubes through the dilution of the glucose-acid fluid. This phenomenon 
may be reproduced experimentally by germination of pollen grains in distilled 
water. Temperatures inferior to ll"* C. and superior to 35® during the period 
of fecundation are able to bring about infecundity, the lower temperatures 
preventing germination and the higher temperatures causing abnormal develop¬ 
ment of the pollen tubes. The author points out that there should be no inde¬ 
cision as to the use of spray mixtures when choosing between a possibility of 
pollen sterility and a certainty of mildew attack. 

Viticulture in Japan, T. Oinoue {Inform. Agr. [Madrid], 5 {1915), Vo. 100, 
pp. 145-I48, figs, S). —A short descriptive account of viticulture in Japan with 
special reference to the kinds of grapes grown and those susceptible and re¬ 
sistant to disease. 

Borne recent experiments on the conservation of grapes in various gases, 
G. Daemasso {Rivista iOomgUano'\, 5. ser., 21 {1915), No. 10, pp. 217-219 ).— 
Experiments conducted by the author during 1914 and here briefly summarized 
indicate that the conservation of grapes in a confined atmosphere of either car¬ 
bonic acid, deoxygenated air, ozonized air, or pure oxygen is not feasible since 
deterioration sets in and unpleasant flavors are developed in less than two 
months’ time. 

Statistics on the production of grapes and olives in 1914' (EsfaMstiea 4e 
las Proihiceiones Viticola y OUrarera m el A fio 1914- Ma4ri4: G-ovt., 1915, pp. 
9). —^This is the usual statistical review' relative to the production of grapes, 
wine, olives, and olive oil in Spain (E. S. B., SI, p. 2S8). 
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!riie methods of reproduction in olive culture, C. Campbell Sper, 

Affr. Ii(iL. 4.7 (1914), Nfj. 4, pp, 297-S07).—A biological discussion relative to 
tlie sexual and asexual methods of propagating olives, with special reference to 
the Jiiclicioiis selection of stock and scion. 

Beiicli rooting of citrus nursery stock, W, R. Ralston {Oal. Cult., 44 {1915), 
Fo. 19, pp. 556, 557, fig. 1; Univ. Cul. Jour. Agr., 2 (1915), No. 8, pp. 292-294, 
fig. i).—-Investigations conducted hy the author at the rniversity of California 
have shown that the bench root trouble of citrus trees, which has been com¬ 
monly attributed to the presence of rock or other hard substances beneath the 
seed wlieii planted, is not due to any external infiuenee, but to the peculiar 
toughness of the fibrous seed coat, through which the root is unable to pene¬ 
trate until it lias bent and twisted itself to the detriment of the future tree. 

It is found that by removing the coat of the seeds very carefully bench 
root can be totally avoided. This, however, is too expensive a process for nur¬ 
sery practice. Extended experiments have shown that if the seeds are soaked 
from 36 to 48 hours before planting the bench root will be reduced to 15 per 
cent of the total number of the seedlings planted. 

S'otes on the lime and the lemon as sources of citric acid and essential oils, 
W. R. DirxLor (But Imp. Jmt. {So. Kensington}, 13 (1915), No. 1, pp. 66-87). — 
In these notes the author contrasts the lemon and the lime as sources of citrus 
products and compares their respective yields and positions In the world’s 
markets. An outline Is given of the methods practiced in cultivating limes 
in the West Indies, including Information relative to the commerce in lime 
products. 

The blood orange in the territory of Caltagirone, F. T. CoctrzzA (Ann. E, 
Btaz. Bper. Agrum. e FrutticoL Acireale, 2 (1914), pp. -An account of 

the Wood orange in Caltagirone with reference to its culture, harvesting, and 
marketing, together with analytical data relative to the dimensions, weight, 
voliime, specific gravity, and chemical analysis. 

The cultivation of the hazelnut in the Province of Messina, M. Stanca- 
XELLi R. Stac. Sper. Agrum. e Frutikol. Acireale, 2 (1914), PP> 129-214). — 
A monograph on the hazelnut (Coriflus aveUana) with reference to its history, 
economic importance in Sicily, climatic and soil requirements, botany, and 
varieties, togethen* with details relative to the establishment and care of hazel¬ 
nut plantations, methods of harvesting, preparation, conservation, and commerce. 
Economic data are also given relative to the cost of establishing a plantation, 
cost of prodiietion, and returns, including statistics on the commerce of hazelnuts. 

An extensive bibliography of cited literature is given. 

Dahlias tried at Du:STyii, 1914 (Jour. Eop. Sort. Hoc., 40 (1915), No. S, pp. 
542, 543 ).—^Bata are given on a variety test of dahlias conducted at Duffryn 
under the direction of the Royal Horticultural Society. 

The gardenette or city hack yard gardening by the sandwich system, B. F. 
Albaugh (Cinemnati: Stewart Kidd Company, 1915, 3. ed., pp. 1S8, pis. S3). — 
A popular treatise on vegetable and flower gardening, in which the author 
advocates and discusses the use of plant beds with an under stratum of straw 
or stable litter about 5 in. deep upon which is placed a thin layer of rich, fine, 
stable manure, covered by another layer of stable litter about 2 in. deep, and 
then with 4 in. of street scrapings or compost. It is claimed for such beds, 
which are especially applicable to back-yard gardening, that they mature crops 
earlier than ordinary garden soils, are weU-aerated, and drain off the surplus 
water well when irrigated. 

' The use of charcoal as a medium for plant growth, A. Appletabd JJour. 
Koy. Sort. Hoc., 4O' (1915), No. S, pp. 4'^3-475 ).—A short review of the literature 
dealing wi& the use of charcoal by gardenera 
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The evolution of forest policy, P. Descombes {UEvolution de la Politique 
Forestiere, Paris: Lidrairie Berger-Levrault, 1914, PP- —In this work, 

wliick compiises the second part of a course in silvonomy, the author briefly 
reviews the evoliitioii of the forest policy in France down to the end of the nine¬ 
teenth century, after which an account is given of subsequent activities by 
various associations and by the State leading to reforestation, with special refer¬ 
ence to the establishment of protective forests along mountain slopes. 

The term “ sylvonomle ” as here used hears the same relation to silviculture 
as agronomy does to agriculture. 

The use book, a manual for users of the National Forests, 1915 (17. 8, 
Dept. Agr., Forest 8erv., 1915, pp, 160). —fifth revision of the regulations and 
instructions for the use of the National Forests (E. S. E., 24, p. 548). In this 
edition, which has been prepared for forest users, those regulations affecting 
only forest officers and not of Interest to the public have been omitted. 

International Forestry Congi'ess {Gong. Foi'est. Intcrnat. IParis}, 1915, 
Gompt. Mend., pp. 961). —A report of the general sessions and of the various 
sections of the International Forestry Congress, held in Paris, June 16 to 20, 
1913, under the auspices of the Touring Club of France. The following sections 
were held: Forest technique or silviculture; forest legislation and economy; 
forest technology, commerce in wood and wood-using industries; general for¬ 
estry operations; and the forest in relation to tourists and the esthetic education 
of the people. Papers by numerous reporters on various phases of these sub¬ 
jects, together with the discussions following and resolutions adopted are 
included. A bibliography of literature bearing on each section is also given. 

Report of the department of forestry of the State of Pennsylvania for the 
years 1912-13, E. S. Conklin {Rpt, Penn. Dept. Forestrg, 1912-13, pp. 4^3, 
pis, 14). —^This comprises a report of the commissioner of forestry for the years 
1912 and 1913 relative to the administration and management of the state forests 
and nurseries, nursery investigations, legislation dealing with forest protection 
and. taxation, state and private planting operations, forest surveys, and miscel¬ 
laneous work, together with a financial statement. Tabular data showing the 
loss from forest fires and the timber cut in 1912 and 1913 are included. 

Progress report of forest administration in the Province of Assam for the 
year 1913-14, W. F. Pereee and A. V. Monro (Bpt. Forest Admin. Assam, 
1913-14, PP- 2+3i9-|-55-fd, pi. 1). —^This is the usual account relative to the 
administration and management of the state forests in the Western and Eastern 
Circles of Assam, including a financial statement for the year 1913-14. All 
important data relative to alterations in forest areas, forest surveys, working 
plans, lU'otection, miscellaneous work, revenues, expenditures, etc., are appended 
in tabular form. 

Progress report of forest administration in the Jammu and Kashmir State 
for the year 1913-14, W. IT. Eovegrove {Mpt. Forest Admin. Jammu and Kash¬ 
mir {India], 1914, PP- n-\-26-\'LIY ).—^A report, similar to the above, of the 
administration and management of the state forests in Jammu and Kashmir. 

The flowers of the woods, C. E. Gatin {Les Fleurs des Bois. Paris: Paul 
Ledhevalier, 1913, pp. LXXin-\-115, pis. 100, figs. 32). —^This is the second 
volume of an encyclopedia for naturalists (E. S. E., 31, p. 143). 

Descriptions and illustrations in color are given of about one hundred species 
of the more common forest flora. Information is given for each species relative 
to its synonymy, botanical characters, habitat, and uses. 

The results of forest- culture experiments, Schwapfach {Ztsehr, Forst u. 
Jagdw., 4? (1915), No. 2, pp, 65-84)* —A r^sum^ of the more important results 
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secorecl from various cultural experiments conducted in tlie Prussian state for¬ 
ests during the past 40 years. Tabular data are grouped and cliscussed witb 
reference to the following phases; The effect of various cultural methods, the 
influence of various combinations of trees, a mixed stand of Finns silvestris and 
i\ ■rigida as compared with a pure stand of P, silvestris, the effect of various 
combinations of trees upon the resistance against crushing by snow, and the 
effect of early strong thinning on the development of spruce stands. 

Some Irish larcli plantations, J. H. Waddixgham {Jour. Bel. Agr. ILon-donJ, 
22 {1915), Xo. 3, pp. 281-235 ).—In continuation of a previous article (E. S. E., 
31, p. 240) growth measurements are given for sample plats In a larch planta¬ 
tion. The trees on different plats vary fi*om 27 to 5S years of age. 

Pine tree culture in STordiand, F. Lixbbeeg (Sluogsvdrdsfdr. Tidskr., 1915, 
Bup* 2, pp. JfS, Jigs. 22 ).—^An account is given of methods of reforesting pine 
lands both by seeding and by planting. 

Hevea tapping results, Experiment Station, Peradeniya, 1911—1913, T. 
Fetch (Dept. Agr, Ceykm Bui. 12 {19U), pp. 28, pU. 2). —^A progress report on 
tapping experiments with Hevea rubber started In 1912, including a brief sum¬ 
mary of previous w'ork. The experiments are designed to show the difference 
in yield and the effect on the trees of various systems of tapping which differ 
in their time interval or space interval. Thus far no definite conclusions are 
drawn. 

Hevea tapping results, Experiment Station, Peradeniya, 1914, T. Fetch 
(Depf. Agr. Ceploih BtiL 17 {1915), pp. 16, pi. 1). —^A further progress report on 
the above noted investigation. 

Scientific tapping experiments with Hevea brasiliensis, A. W. K. De Jong 
(Dept, LmidK, Xij'V’ Handel IDuich East Indies], Meded. Agr. Clieni. Lai)., 
Xo. 16 {1915), pp. S3, figs. 89 ).—The first part of this work describes the various 
experiments included in a comparison of tapping methods on a number of plats 
of Hevea rubber trees. The second part describes similar eoiiiparati\-e tests on 
individual Hevea trees. 

Among the many results from the investigations as a whole it was found that 
the method of making the cuts by individual tappers affected the yield of rub¬ 
ber ccnsiderably. The thickness of the bast strip removed as well as the direc¬ 
tion of the cut, that is from above, below, or vice versa, had no material influ¬ 
ence on the yield of the cut. The maintenance of a continuous flow of latex 
depended more on the restoration of capillary action than upon any peculiarity 
of the latex itself. Xeither the evaporation of the latex nor the drying out of 
the bast had much effect on yield from cuts that were opened daily. 

Tfhere cuts one above the other were not more than 50' cm. apart, the lower 
cut averaged the greater yield of rubber. For greater distances than this no 
effect was noticeable. Wounding the tree resulted in a stronger local formation 
of rubber. Young bast gave more rubber than old. A left-hand cut appeared to 
have some advantage over a right-hand cut, but there was very little difference 
in yield between a cut and a left-hand cut 

A test of cuts of various slopes showed that the cut making the smallest angle 
with the main tapping channel uses up the greatest amount of bast without giv¬ 
ing a corresponding increase in rubber yield. Cuts made in a vertical direction 
gave only about half the yield of a cut making an angle of 50° with the tapping 
channel. It made no material difference whether cuts were renewed on the 
upper or the lower side. The opening of one cut above another cut or alongside 
another cut appeared to affect the yield of the first cut, prowded the distance 
between the two cuts was not great. No effect on yield was noticed from cuts 
made on opposite sides of the tree. 
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Experiments in whicli cuts were renewed twice a day siiowed that the re¬ 
moval of latex from the capillaries of Hevea trees takes place locally. The 
eaoiiibriiim of the capillary action is broken down about four hours after the 
first renewal. Examinations of ringed trees showed the presence of tyrosin or 
the conversion of tyrosin into tja’osmase in the latex above the ring, whereas 
beneath the ring tyrosinase alone was found. Isolated patches of bast were 
capable of forming rubber. The circumference of Hevea trees at 10 cm., S5 cm., 
and 1.35 meters height averaged as 1.6:1.13:1. 

Tapping and the storage of plant food in Hewea brasiliensis, L. E. Camp¬ 
bell {Dept. Agr. Ceylon Bui. 16 {1915), pp. 26, pis. 6, figs. 8 ).—The author 
presents the results In detail of a study of two trees from the same clearing 
which were planted in 1906 and tapped first in July, 1913. They were tapped 
for six months on the full herringbone system, the tapping took place once every 
third day, and one side only of the tree was tapped. 

The results of the study as a whole lead to the conclusion that the effects of 
tapping on the trees here discussed were almost purely local. Starch was with¬ 
drawn from the wood immediately behind the cut and also partially from nar¬ 
row zones of bark below and on each side of the tapped area. These zones did 
not exceed 1.5 in. in breadth and in most cases the breadth was considerably 
less than this. The starch content of the bark was normal in most cases right 
down to the top of the tapped area. Excepting for the localized withdrawal of 
starch In the neighborhood of the tapping cut the food supply had not disap¬ 
peared from below the tapped area. 

Attention is called to the fact that care was taken in tapping not to cut the 
cambium layer. Where careless or heavy tapping has been employed the tap¬ 
ping cut extends down to, or nearly down to, the wood, thus bringing about a 
complete severance of the channels of food transport at that place. In view 
of this localised effect of not too deep tapping it is suggested that by changing 
tapping from one part of the tree to another at intervals, the resting period of 
each area so tapped is nearly as effective as if the whole tree were rested. 

The tapping of an old Hevea tree at Henaratgoda, T. Fetch (Dept. Agr, 
Ceylon Btil. IS (1914) i PP- 4)-—^ further report on a high-yielding Hevea tree 
at Henaxmtgoda (E. S. E., 26, p. 444). The tapped tree measured 117 in. in 
circumference at 3 ft from the ground in August, 1914. It has been tapped at 
short intervals over a period of 4 years, 9 months, with a total yield of 392 lbs. 
7 OS. of dry rubber of which 220 lbs. 7 oz. was secured from renewed bark. 

Hotes on the history of the plantation rubber industry of the East, T. 
Fetch (Ann. Boy. Bot. Card. Peradeniya, 5 (1914), ^o. 7, pp, 4S3-520).~—A com¬ 
pilation from the literature dealing with rubber culture, chiefly in Ceylon. 
Beferences to cited literature are given. 

The naval stores industry, A. W. Schoegeb and H. S. Betts {U. B. Dept. 
Agr. Bill. 229 {1915), pp. 58, pis. 11, figs. 11 ).—^This bulletin reviews the present 
status of the naval stores industry and the progress which has been made in 
improving the methods of collecting and distilling gum. Information is also 
given on the supply of timber available for turpentine operations. 

The subject matter is discussed under the following general headings: Need 
for improved methods, history of the industry in the United States, statistics of 
production, commercial utilization of products, formation and flow of resin in 
the living tree, principles underlying the distillation of crude gum, commercial 
methods of collecting crude gum, relative yields secured from cups and boxes, 
relative amounts of scrape formed by the box and cup systems, relative yields 
from different depths and heights of chipping, effect of tiiipentine operations 
on timber, quality of gum from boxed and cupped timber, commercial distilla¬ 
tion of crude gum, French methods of collecting gum, French distillation 
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jiietliociSj comparison between direct and steam-lieated stills, tbe supply o:^ 
iongleaf pine for turpentine operations, possibilities of western pines as a ' 
source of naral stores, special problems investigated, Arizona and California 
western yellow pine, suggestions for specifications, packing naval stores, cost 
estimates on a 20-crop turpentine operation, publications relating to tlie naval 
stores industry, and patents relating to tlie naval stores industry. 

Secords on tlie life of treated timber in tbe IJnited States, H. F. Weiss 
and C. H. Teesdale (Proc, Amer, Wood Preservers’’ Assoc., 11 {1915), pp, 501-~ 
509 ).—tabular compilation of data showing the life of treated timber in the 
rnited States. Various records are given for cross-ties, piling, bridge timbers, 
mme timbers, poles, posts, and paving blocks. 

DISEASES OF FIAMTS. 

Hotes on plant diseases in Virginia observed in 1913 and 1914', H. S. Reed 
and C H. CsxiBmL {Virginia &ta. Tech. Bui. 2 {1915), pp. S7-58, figs. 17).— 
Deseiiptions are given of diseases observed on alfalfa, apple, bean, maple, 
peacb, plum, and potato. 

Among the alfalfa diseases of unusual 'occurrence tbe authors note yellow 
top, a disease considered identical with that previously reported in Kew 
Fork (E. S. R., 20, p. 846), and white spot, in which infected plants show 
white semitransiucent spots on the leaves. Both of these diseases, the causes 
of which are undetermined, may at times induce considerable injury. 

Among apple diseases the authors report the occurrence of blister canker, 
collar blight, crown gall, and sunburn. In addition a number of unusual 
troubles are described, the definite causes of which are unknown. Among 
these are a form of tumor to which the name flap tumor is given. This dis¬ 
ease is cliaracterlzecl by peculiar fiap-llke growths that are developed cover¬ 
ing wounds due to various causes. A brief notice is given of pimky pulp 
of Ben Davis, in which the fruits are said to be smaller than normal, punky, 
brittle, and entirely unfit for consumption. This trouble is believed to have 
been due to the dry weather of 1914. Root rot of apple trees, which is said 
to be causing considerable loss, is described, the disease being accompanied by 
a white mycelinm, but as yet no sporophores of the fungus have been found 
present. A skin crack of the York Imperial apple is described, which is believed 
to be due to physiological disturbances such as sudden increase of water 
supply. In this trouble small sunken cracks appear in the skin of the fruit. 
Usually the cracks are less than 2 mm. in length, but sometimes they are 
larger and a number of them become confluent, giving the fruit a grayish scabby 
appearance. Eater a soft black rot, caused by Altermria niali, attacks the 
fruit through the tissue underneath the cracks. Another apple trouble, which 
is caUed the York spot, is confined to the variety York Imperial. This in 
the early stages resembles the disease commonly called Jonathan or Baldwun 
spot, but later the fruit exhibits sunken, dark green spots, beneath which 
the tissue is brown-walled, the areas infected resembling the injury due to 
hail Later in the season badly infected fruits show soft rot, probably due 
to shpropiiytic fungi. Ho organisms have been grown from the spots until 
soft rots have set in. The cause of this disease has not been definite!^ 
determined. ' \ 

A brief account is given of a thrombotic disease of silver maple, in which) 
the leaves turn yellow, growth is poor, and the trees become defoliated earlier 
than usual. An examination of Infected limbs showed that the wood was 
streaked'with green, resembling the condition described by Rankin as due to 
AmsMagmm sp. (E. g. R., 33, p. 249>* 
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Peacli scab, plum rust, BMzoctonia, tip burn, wilt, and. bollow beart of 
potatoes are also briefly noted. 

Report of the botanist and mycolog-ist, T. Fetch (Upt. Dept, Apr. {^eyion, 
1912-lS, pp, 07-09 ),—^TMs report includes the mention of Herea canker 
(Phytophtliora faljeri), gray blight (Pestalozzia palmarum), and biid's eye 
spot (Gercospora tkece) of tea; a disease of stored coconuts, one of pIanta3os, 
and one of indigo; Rosellinia dothrma attacking camphor, also this tea root 
disease and another, Po7ia hypolateritia, attacking Tephrosia Candida; a fungus 
disease of mangosteens; bacterial wilt of tomato; twm stem diseases,, a root 
disease, a fruit rot, and two leaf diseases, Melampsoi^ella ricini and <?&rco- 
sporina ricmella, of castor oil plant; Ei'ysiplie polygona on peas; a fTeetria 
stem canker of Acacia decurrens; Phragjnidmm discdflorum on rose; Ptamio- 
para viticola on grape; Cladosporium on sorghum; and a Merulius dry on 
wattle in wails of bungalows. 

A list of recent publications is given, as is also a brief account of I'cccnt 
botanical work done by the stafl: of the herbarium. 

notes upon Washington fungi, J. G. Hale (Phytopathology, 5 (1915)^ 1, 

pp. 55-68, 2 ).—From a study of Coryneum-like structures on apple and 

Sambiiciis, the author is convinced of their identity. Material submitted to ©r. 
Boland Thaxter resulted in the identification of the fungus as Hen-dersoma 
diplodioides. In connection wnth this fungus the author reports an ascosyo^ric 
stage w’'hich is considered to be Otthia arnica. 

Two new species of fungi are described, Neottiospora yiiccmafolia on wittered 
or dying Yucca leaves and Tureenia juncoidea on dead culms of Juncus. 

The temperature relations of some fungi causing storage rots, Adeline 
Ames (Phytopathology, 5 (1915), No, 1, pp. 11-19). —^The author has msiiie a 
study of the thermal relations of some of the fungi causing storage rots, those 
selected for the investigation being Glomerella rufomaculans and Ceplmlo- 
thecium rosemri from apples, TMelaviopsis paradom from pineapple, PmUil- 
Hum digitatum from orange, RMmpus nigricans from sweet potato, und 
Monilia fructigena from plums. 

The results obtained show that* Monilia and Penicillium germinate at 0" 0., 
but growth is very slow. The other fungi do not develop below but if 
growth is started at a higher temperature it can continue at this temperature, 
xlside from Bhizopiis none of the organisms were able to germinate above 
The optimum temperature of growth for Moniiia and Penicillium is 25"^, dhie- 
laviopsis, Glomerella, and Cephalotheeium 30®, and Bhizopiis 30°. The tbennal 
death point of Bhizopiis is 60°, of Penicillium 58°, and of the remaining fangi 
between 51° and 53°. 

The results indicate that in refrigerating experiments, temi>er*atures ns near 
zero as possible must be maintained if the development of rot producing fungi 
is to be entirely avoided. 

Further studies on the specialization of TJromyces caryophyllinus, E. 
Fischer (Mycol, CentU,, 3 (1913), No. 4, pp, 145-149). —The author reports bis 
recent experimentation, held to show that U. caryophyUmus from the carton 
of Yalais is capable of infecting ^aponaria ocymoides as well as TvsCca 
proUfera, Previously it was found (E. S. B„ 28, p. 149) that U. caryophyttmis 
from the vicinity of Heidelberg lived only on T, proUfera, and only in excep¬ 
tional cases passed over to iS^, ocymoides. 

It is concluded that the specialization of this fungus' is not the same in Talais 
as in Baden. 

The specialization of Puccinia pulsatillse, E. Fischer (Mycol. GeiiiM., 3 
(1913), No. 5, pp. 214-220 ).—In experiments testing the capability for infection 
by teleutospores of P. pulsatUlw developed on Anemone montana, more or less 
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complete positive results Tvere obtained witli tlie hosts A. reniaUs, A. prat&mis, 
and A. [iiilsainia, hut only negative results with A, alpina, A. sylvestris, and 
Atragem alpuia, which are thought to present examples of genuine imniiinity 
to P. puJsat'Ulw grown on A, montana. 

The specialization here noted, as connected with systematic classification, is 
contrasted with the geographical specialization in the case noted above by the 
same author, the two types of specialization being discussed. 

Overwintering of cereal rusts in uredospore form, L. Montemaetini (Riv. 
Fatol, Yep., 7 (WU), Am. 2, pp, 40-44). —^Noting the infection of wheat by 
Pucciiiia in the uredospore stage, passing over from grasses in warm autumn 
weather, the author also records the germination at Stradella and Pavia of 
iireilospores developed on volunteer and other cereals after subjection for some 
days to temperatures several degrees below the freezing point. 

Bust attack of winter cereals, L. Hiltnee {Prakt. BL Pflanzeiibau u. BcJmis;, 
n. ser., 12 (1914), 270. 7, pp. 81-84). —It appears from numerous reports received 
by the author that rust is present in all parts of Bavaria and also in neighbor¬ 
ing regions in greater or less severity, affecting varieties of rye as well as 
wheat. The matter is discussed with reference to varietal resistance and the in¬ 
fluence, in this connection, of phosphoric, nitrogenous, and other fertilizers, a 
right use of these with suitable cultivation appearing to increase resistance. 

Yellow rust, which is now said to attack the squarehead variety of w^heat, is 
not controlled by any means yet available. Earlier sowings of rye suffer less 
from rusC than do later plantings. The kind of crop previously grown on the 
land is said to exert considerable influence. Eeports indicate also a connec¬ 
tion between abrupt changes in temperature and rust attack. 

Treatment of winter grain with corrosive sublimate, L. Hiltnee {PraM. 
BI. PfiamenMu u, Sehuts, n. set\ 12 (1914)> 8-9, pp. 85-89). —Discussing the 

results of a large number of practical tests in treating seed grain for autumn 
sowing, as reported from various localities, the author states that steeping seed 
wheat in the Siiblimoform solution and rye in corrosive sublimate preparation 
materially reduced injury, not only from stinking smut, etc., but also from 
snails and mice, but that loose smut of wheat was not prevented by such 
treatment. 

Ghinosol and fomialdehyde as protection against Eusarium in cereals, L. 
Hiltnee (Prakt. BL PfianzenMii u. Bclnitz, n. §€i\ 12 (1914), Ro. 7, pp. 77-80, 
fig. 1). —The author has confirmed, with field tests, the results obtained by 
Ctentner (E. S. R., 28, p. ^S46). The sublimate solution used to steep the seed 
grain afforded complete protection. Formaldehyde was not so satisfactory. 
Chinosol Is regarded as unsatisfactory in this connection. 

limitation and management of grain for seeding, L. Hiltnee (Prakt. BL 
PfiamenMu ». Sehutz, n. ser., 12 (1914), No. 8-9, pp. 90, 91).—Noting the special 
importance, at this time, of economical management of the available supply of 
grain for seeding purposes, the author urges careful selection of seed for 
germ inability, previous treatment of the seed grain with approved solution, and 
avoidance of too thick sowing. 

Use of rusted grain for seed, L. Hiltnee (PrakL BL PfiamenMu u. ScJiutz, 
Ti. s€3\ 12 (1914)i No. 8-9, p. 91). —Since rust, unlike smut, is not transmitted 
to the crop through diseased seed, the use of grain from rusted crops is not 
regarded as dangerous. Cases where yellow rust was particularly severe and 
where also the output of grain was much reduced were found to show severe 
attack from foot or stalk disease, or from diseases due to other causes. 

Dry* spot of oats, D. Hiltnee (Prakt BL Pllanzenhau u. Bchuts, n. mr.,'12 
(1914), No. S-4, PP* 28-4^, fig. 1). —^The general outcome of the experiments and 
ohi^rvatlons here noted is the confirmation of the view that dry spot of oats is 
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the result of nutritional deficiencies or disturbances, or both, and that the cor¬ 
rection of these tends to restore the normal condition and productiveness of the 
plant. Measures apparently effective in this connection are protection from 
insect pests and frequent spraying with iron salts. 

Hiltner’s experiments on the control of dry spot of oats, T. A. C. Schoevebs 
(TiJ{!scJir. PliinienneMen, 20 (1914), A'o. 2, pp. 69-73). — ^This is mainly a brief 
review of the work of Hiltner, above noted. 

Some observations on ordinary beet scab, B. P. Littman' and H. P. Johnson 
(Phytopathology, 5 (1915), No. 1, pp. 30-34, figs. 4).—Prom a study of eight 
organisms isolated from scabby beets from various parts of Vermont the authors 
were led to the conviction that the forms were not only identical, but were the 
same as the organism Actinomyces chromogemis, which causes potato scab. 
This same organism is present in many soils and on many plants, but in ex¬ 
planation of the scabbing of the potato and the beet, in connection with the 
immunity of many other root and tuber plants, the authors hold that the 
reason undoubtedly lies in the fact that some sort of a cambium is so close to 
the surface as to be affected by the toxic substances produced by these bacteria. 
The parasitism of the organism is said to be dependent on a particular type of 
root or tuber structure, and w^hen this is not present it is forced to live as a 
saprophyte. 

Beet scab, Guimm (Pi'aM. Bl. Pfianzenhau u. Schutz, n. ser., 12 (1914), No. 
8-9, pp. 100-102). —Beet scab is said to have caused loss in several localities, 
particularly in connection witli the wet season of 1913. The disease seems to 
be due rather to bad nutritive conditions than to parasites primarily. The use 
of seed in propagation and the employment of potassium, superphosphate, and 
ammonia in fertilizers is recommended. 

Bearing beet nematodes on agar, E. Beelineb and K. Bijsch (Biol. CentU., 
34 (1914), No. 6, pp. 349S56, pi. 1). — A brief account is given of the rearing of 
nematodes (Eeterodera schachtii) on rootlets of various seedlings grown on 
agar, and of the changes and activities observed. None developed apart from 
the rootlets or survived long after the exhaustion of the reserve material 'which 
was brought forward from the egg stage. 

Boot scab and other celery diseases, H. M. Qijanjee and N. Slagtee 
(TijdseJir Planten^^aicMen, 20 (1914), No. 1, pp. 13-27, pi. 1). —^The authors’ con¬ 
clusions from studies as described with rust or scab of celery root are said to 
have confirmed those of Klebahn (E. S. R., 22, p. 746) that Phoma apiicola is 
the cause of this disease. It is thought, however, that infection with this fun¬ 
gus from the seed is rather exceptional, the rule being that the infection is 
due to material in the soil, fertilizers, etc. Formalin was a very helpful treat¬ 
ment in this connection for the seed bed. 

As regards Septoria apU, associated with celery leaf spot, Klebahn’s conclu¬ 
sion regarding the agency of the seed as a carrier of infection was confirmed. 
This trouble also was largely prevented by the formaldehyde treatment and 
benefited by the use of Bordeaux mixture applied to the leaves. 

Some new bacterial diseases of legumes and the relationship of the 
organisms causing the same, T. F. Manns (Delaware Sta. Bui. 108 (1915), 
pp. 44, ^9, fig. 1). —An account is given of a disease of sweet pea due' to 

Bacillus lathyri, a previous account of which has already been noted (E. S. R., 
29, p. 352); and similar diseases upon clovers, garden beans, and soy beans are 
described. 

The disease on sweet pea Is apparently widely sj)read, having been reported 
in England, Massachusetts, Maine, New York, Delaware, and also in Ireland. 
Previous investigators have referred' to a number of causes, but the Investiga- 
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tions of the author indicate that it is of a bacterial nature, and that the same 
organism produces somewhat similar diseases on Tarioiis species of clover, on 
garden beans, and on soy beans, althougli only one variety of soy beans grown 
at the station shows much injury. The disease is said to be most active during 
the flowering period of the host, and at times almost entirely destroys the 
crop. The season of heavy dew appears to be a time whicb favors infection. 
The morphology, cultural characters, physical and biochemical features, anti 
pathogenicity of the organism are described at length. 

A bibliography is appended. 

The life history of Ascochyta on some leguminous plants, II, K. B. Stone 
iPhytopatliolog% o (1915)^ No. I, pp. 4-10^ fig. 1 ).—^In a previous publication 
(E. S. K., 2S, p. 845) the author reported Mycosphwrella pinodes as the perfect 
stage of A. pisi, and A. letJialis as a jyart of the life cycle of If. letlmlis. 

In the present publication a description is given of A. lathyri from the grass 
pea {Lathynis sativiis), which is associated with If. ontarimsis n. sp. The 
Mycosphwrella follows the Ascochyta in the field, and in inoculation experi¬ 
ments typical Ascochyta developed on the plants, followed by Mycosphmrella, 
which Is Indistinguishable from the original material. In all cases checth 
plants remained free from the disease. 

Notes are given of conditions for ascospore development in M. pinodes and 
ill. ontarimnsis. 

The Bhizoctonia lesions on potato stems, F. L. Deayton {Phytopathology, 5 
il91S), No. I, pp. 59-6S, pi. i, fig. Z).—A report is given of a study of the 
dark brown lesions occurring on the underground main stems and tuber-bearing 
stolons of the potato, and generally considered as due to the presence of 
BMzoctonia. 

The result of the investigation showed the presence of mycelium in the 
lesions and the permeation of nearly all the tissues, which leaves little doubt 
that Rhizoetonia is the cause of the trouble. The invasion and plugging of 
the vascular tissues, diverting the food material going from the leaves to the 
actively growing parts, account for the production‘s of undersized tubers or 
none at ail. By the stopping of the up-ward current through the plugging of 
the vessels, especially In dry weather, a curling of the leaves may be produced, 
and this is nearly always a symptom associated with the disease. 

Puccinia endivi^ and rust of prickly lettuce, L. Mafpei {Uiv. Patol. Veg., 
7 (1914)f No. A PP- 41 ')-—It is stated that the “ seariola,” claimed by 
Pantanelli and Cristofoletti (E. S. R., 31, p. T46) to be attacked by P. encUrnw, 
is apparently not Lactuca scariola, but endive {Cichorlum entUvia). 

Protascus colomns, the source of yellow grains in rice, P. 0. van dee Wolk 
(Mycol. OeniM., 3 (1913), No. 4f PP‘ 133-lo7, pi. 1 ).—The author has investi¬ 
gated the subject of yellow grains in rice kept long in bulk, which is said to 
cause considerable loss and disturbance in marketing the rice exported from 
the Indies to Europe. ,sf 

The trouble is said to be caused by a fungus, hitherto undescribed as to 
genus and species, w^hieh the author has named P. colorans, which is said to 
show a very variable number of aseospores (2 to 15), and which is otherwise 
discussed. The best development of this fungus requires a very small mois¬ 
ture content in the rice grains, experiments often failing to develop the organ¬ 
ism on account of its low tolerance of humidity. Pigment formation is prob¬ 
ably a phenomenon of the dying away of the fungus, which fact may explain 
why it IS very difficult to rear this mold from the yellow grains themselves, 
and this also in turn may explain the rise of a brooding theory of this rice 
injury. 
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Tlie simplest means of prevention is first disinfection, and second tlie main¬ 
tenance of absolute dryness in tlie grains, wMcli requires exclusion of insects 
tlierefrom and frequent beating. 

Kriist of fmit trees, A. Desmoulins {Prog. Agr. et Yit. VEst-Oentre}^ 
S6 {1915), No. 11, pp. 255-255 ).—Giving results of recent observations and tests 
on Coryneiim rust of peacb, apricot, and cherry in the Rhone Valley, the author 
describes a treatment with Bordeaux mixture rendered adhesive by the addi¬ 
tion of molasses (1 kg. per hectoliter). This is said to have proved effective 
and practical. 

Influence of atmospheric conditions on the appearance of downy mildew, 
J. 'Gapus (Prog. Agr. et Vit. {Ed. VEst-Centre), 36 {1915), No. 9, pp. 198-200 ).— 
The author gives the results of observations covering several years on the rela¬ 
tions between atmospheric conditions and the two early developmental phases 
of down 5 ’ mildew. 

Infection (penetration of the tissues by the germinative tubes from zoospores) 
occurs only following precipitation, which may be as small as i mm. Contami¬ 
nation (passing out of the stage within which copper fungicides can destroy the 
fungus) may follow infection immediately, or it may be delayed for several 
days by unfavorable conditions, such as cold, or by precipitation, which appears 
to prolong the period during which spraying is effective. The primary invasion 
or attack is that which first appears in spring (originating in overwintered 
material), while secondary outbreaks are due to conidia formed as the result 
of primary or later outbreaks. 

It is found to be an unsafe practice to spray early and then await the ap¬ 
pearance of the mildew on the newly developed (and hence unsprayed) leaves, 
to make a second application. In case of both primary and secondary outbreak, 
the treatment becomes ineffective within a day or two after a rain. 

Oidium of oak and grape, D. Ravaz {Prog. Agr. et Vit. {Ed. VEsPOenire), S6 
{1915), No. 4, pp. 86-89 ).—Giving a brief rdsiimd of some observations on 
Oidium of oak and of grape by Pantanelli, the author directs attention to some 
preferences and habits noted in regard to portions attacked as regards age of 
parts exposed, structure, cell content, turgescenee, and nutrition. 

Beport of the plant pathologist, G. L. Fawcett {Porto Rico Eta. Rpt. 1914f 
pp. 27-30 ).—^An outline is given of work in progress, which inchtded testing 
various forms of Bordeaux mixture and some studies on diseases of coffee, 
cacao, and citrus trees. 

The experiments with fungicides show that homemade Bordeaux mixture, if 
properly prepared, is cheaper and as efficient as any of the proprietary forms 
tested. 

Among the coffee diseases reported upon, experiments were carried on to 
test the relative resistance of different varieties of coffee to the fungi EUWella 
flavida and PeUicularia Jcoleroga. Some difference in susceptibility to these 
fungi was noticed on the part of different varieties, although complete resistance 
was not observed. 

Notes are given of a new fungus disease of cacao, which is believed to be due to 
a species of Gorticium which has not yet been definitely determined. In addition 
to occurring on cacao, the fungus also attacks and kills coffee tree branches 
and has been found parasitic on grapefruit branches, although in the latter 
case it is thought to have been associated with the presence of a wild vine grow¬ 
ing over the tree. Attention is called to the fact that Pliytophthora faloeri, the 
cause of black rot in the pods of cacao, has never been found in Porto Rico, but 
that Bpimria {Fumrimi) wlorans has been isolated from diseased tissues. 

The author briefly calls attention to the black rot of citrus fruits clue to 
Diplodia natalem-is. 
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The known distribution of PytMacystis citropktliora and its probable 
relation to nial di gomma of citrus, H. S. Fawcett {Phytopathology, 5 (1915), 
No. 1, pp. 66, 67). —In a previous publication tbe autiior reported tbis fungus 
as being tlie causal agent of one form of lemon gummosis in California (B. S. 
E., 30, p. 01). Since that time tbe fungus bas been isolated from diseased bark 
from nearly all tbe important citrus growing localities of California. 

In June, 1913, it was isolated from diseased bark of orange trees that ap¬ 
peared to be affected with typical mal di gomma, or foot rot, as it is known in 
California, Inoculations and cultures of tbis fungus were made in large crown 
roots of old orange trees, and in nine moutbs they developed diseased areas 
wbicb resembled tbe beginning stages of mal di gomma. Tbe orange bark is 
said to be somewhat more resistant than lemon bark and reacts somewhat dif¬ 
ferently toward tbe fungus. Tbis, it is believed, explains tbe difference in ap-, 
pearance of mal di gomma and lemon gummosis in California, 

In addition to tbe occurrence of tbis fungus in California, tbe author reports 
having observed it in Florida, Cuba, and tbe Isle of Pines, and claims to have 
record of it in southern Europe and in Brazil. 

The citrus root nematode (Tyleiicbulus semipenetrans) in Florida, E. 
Nelson (Phytopathology, 5 (1915), No. 1, pp. 72, 73). —Tbe author reports hav¬ 
ing examined 35 orange trees, 5 of which had healthy foliage and showed no 
infestation with nematodes. The leaves of the remaining 30 were affected with 
a form of chlorosis known as frenching. Twelve of the 30 affected trees showed 
tbe presence of root nematodes, but the remaining 18 showed no infestation. 

The author believes that further investigations and experiments are necessary 
before any conclusions can be drawn as to the connection of this nematode with 
the frenching of cdtrus trees. 

Storm and drought injury to foliage of ornamental trees, 0. Hartley and 
T. C. Merrill {Phytopathology, 5 (1915), No. 1, pp. 20-29, figs. 3). —Detailed 
observations are given showing the effect of drought and storms in the District 
of Columbia and several places in Pennsylvania and New Jersey. 

In the District of Columbia the June and July rainfall in 1913 was much be¬ 
low normal and this period was followed on July 30 by a hail storm, heavy rain, 
and wind of high velocity. It is said that at least 25 per cent of all Norway 
maple trees in the District of Columbia vrere noticeably affected by the drought. 
Other maples suffered somewhat, but less severely, and drought injury was also 
noticed on oaks and other trees. The effect of the storm mentioned above was 
quite pronounced on many different kinds of trees, but so far as observed the 
drought preceding the storm was not in any way responsible for the storm in¬ 
jury. The leaves of the sugar maple were found most susceptible to injury by 
the high velocity of the storm. The damage was similar to that produced by 
drought in that the margins of the leaf and the area between the veins were 
affected, but the material difference between the two forms of injury is that 
drought injury is more closely confined to the leaf margins, while storm injury 
tends to affect areas situated between the veins as well. 

New hosts for some forest tree fungi, J. K. Weib (Phytopathology, 5 (1915), 
No. 1, pp. 71, 73). —The author reports the occurrence of EerpotHchia nigra, 
or its related form, Ncopeekia coulteri, on the giant western red cedar, grand 
fir, w^estern yew, and red or Douglas fir. It is also reported on the western 
white pine, the Engelmanii spruce, mountain hemlock, lodgepole pine, white 
, barked pine, and alpine fir. Pomes lands is reported for the' first time on 
Fi»i« moniimla, AMm grandis, and Tsuga tneriensiana. F. igniarim was found 
on Bfmmmts ptirshiana and Samhucus glauca.^ Armillaria mellea is reported as 
attacking Tams hrevifolia, and Polyporus lucidus was found growing on the 
moimtain hemlock* The mountain hemlock has in many places been seriously 
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attacked by Ras^ouniofslsya, tsiigemis, EcMnodonMtim tinctorkm is also said to 
be abundant on tliis species of tree, and a collection of it was made from tlie 
Engeimann spruce. 

Hotes on tlie cliestnnt bark disease, J. T. Eogers and G. P. GraVxITT (Plipto- 
pathology, 5 {1915), No. 1, pp. JfB-ljH ).—Observations are reported on tlie infec¬ 
tion of tlie cbinciuapln in Virginia by the chestnut bark fungus [BmlotMa 
parasitim). Inoculation experiments indicate that the chinquapin is no more 
resistant to the girdling growth of the blight fungus than is the chestnut. 
However, as the former is not so subject to insect and other injuries as is the 
chestnut, this is considered the reason for its freedom from disease in the field. 

Notes are given of observations of the spread of the chestnut bark disease 
over a small area, observations having been made on a plat containing 140 
chestnut trees in May, 1913, September, 1913, and May, 1914. The average 
rate of diameter growth of the disease cankers was found to be 6.35 in. for the 
year. At this rate of growth a number of years would be required for the 
girdling of a large tree by a single canker. 

Chestnut blight in Nebraska, B. G. Pierce {Phytopathology, 5 (1915)t No. 1, 
p. 74).—The author reports having observed the chestnut bark fungus {Endotlda 
parasitica) at two places in Nebraska in 1914. It was on chestnut trees that 
had been shiiiped to nurseries from the East. 

Notes on chestnut fruits infected with the chestnut blight fungus, Caro¬ 
line Eumbold (Phytopathology, 5 (1915), No. 1, pp. 64, 65). —In order to test 
the possible infection of chestnut burs and nuts the author collected from a 
blight-infected orchard fresh, sound nuts and burs containing nuts. These were 
fumigated and placed in paper bags, kept in a warm room, and later examined. 

More than one-third of the nuts were found infected, those remaining in the 
burs being especially attacked. The fungus was found to have grown from the 
infected bur through the shell at the base of the nut, where there is close con¬ 
nection between the two and where the hard shell of the nut matures last. 

From the comparative ease W’ith which the nuts and burs were infected the 
author thinks it probable that an occasional infected chestnut might be collected 
at harvest time, and that this would be a possible means of the dissemination of 
the disease, as suggested by Collins (E. S. B., 30, p. 543). 

Notes on Bliizoctonia, C. Hartley and S. 0. Bruner (Phytopathology, 5 
(1915), No. 1, pp. IS, 74).—The authors report having found Ehizoctonia very 
commonly present in damped-oft pine seedlings, and this is believed to be the 
chief cause of the loss in beds of Pinus ponderosa. The parasite spreads for 
severtil weeks after germination of the pines and appears to produce larger 
single patches of dead seedlings than any other damping-off organism observed 
in western nurseries, and also to attack seedlings too old to be killed by PytMum 
deharyamim or Fusariuni moniliforme. 

Observations were made on a number of weeds that come up in areas where 
the pine seedlings have been killed by the fungus, and an examination of the 
soil showed that Rhizoetonia is very commonly present in groups of Ambrosia 
psilostaehya. On account of the perennial habit of this ragweed it is considered 
an ideal host for the parasitic strains of Rhizoetonia to winter over on. 

Observations on Hirneola auricula-judas, M. J. Le Goo (Froc. Cambridge 
Phil. SoG., 17 '{191S), No. $, pp. 2B5-228). —The Jew’s ear fungus is said to be 
of very wide distribution and of frequent occurrence in the neighborhood of 
Cambridge, England, w’here it is found on elder bushes both living and dead; 
also on dead portions of elm in moist places. 

Cultures were made and studied. Penetration of wood by the fungus is very 
rapid, its path at first being the vessels and tracheids, with penetration through 
the pits and more frequent branching in the medullary rays. Later the fungus 



552 


EXPEBIMENT STATIOH KECOKB. 


eneroaciies upon tBe cell walls, tlie xylem becoming deilgnifiecl and tbe walls 
penetrated and consnined. This cbange renders the tissue spongy and crumbly, 
examination sliowing it to consist more of tbe fungal bypbsB than of the original 
material of the tree. 

Furtlier observations on Himeola auricula-jud^, M. J. Le Goo (New 
Phytol, 13 (1914), No, 4-5, pp, 122-133, figs. 9). —Concluding a fuller account 
covering later study than that noted above, the author states that germination 
of tlie spores of tlae Jew’s ear fungus takes place readily and occurs even on tlie 
fructifications if these are kept moist. Basidiospores developed in nutritive 
solutions, but less frequently in water. Oonidia are produced rarely and only in 
distilled water, so far as noted. Pure cultures of the fungus grow readily on 
elder, lime, and elm wood, producing rudimentary fructifications. Penetration, 
delignification, and almost complete consumption of the wood quickly follow 
natural infection with the fungus. Inoculations on healthy living twigs of elder 
were often successful, the hyphJB penetrating slowly at first, but finally killing 
the twigs. 

Some observations on abortive sporophores of wood-destroying fungi, X 
R. Weib {Phytopathology, o (1915), No. 1, pp. 48-50). —^Attention is called to 
the presence of hard, brown, sterile, abortive sporophores which are commonly 
observed on birches and alders. The author reports having collected these struc¬ 
tures fi'oni the paper birch, associated with the fertile sporophores of Pomes 
igniuritis. Abortive fruiting structures are also said to he occasionally formed 
by EchinfHlonUmn tinctorinm on old and badly decayed hemlock, and similar 
structures are produced by Trametes pini on the western white pine. 

ECOHOMIC ZOOLOGY—ENTOMOLOGY. 

Zoological philosophy: An exposition with regard to the natural history 
of animals, J. B. Lamabck, trans. by H. Elliot (London: Macmillan d Go., Ltd., 
1914, pp. ZCII+4i9; rev. in Nature {London^, 94 (1915), No. 2368, pp. 689, 
640 )^—^This is a translation of the author’s Philosophle Zoologiqiie, which was 
published in 1809, half a century before Darwin’s Oilgin of Species, and is one 
of the evolution classics. 

Some Canadian rodents injurious to agriculture, N. Cbiddle (Agr. Ga^. 
Canada, 2 (1915), No. 2, pp. IIO-II 4 , fig. 1). —This is a brief account of the 
more ixoportant Canadian rodents and means for their control. 

How plague may be carried from place to place (Piib. Health Bpts. [U. B.], 
30 (1915). No. 13, pp. 891, 892). —^This article records the finding of a live 
plague-inf ecte^i rat at Seattle, Wash., In a Targe box containing plants imported 
from Yokohama, Japan. 

Eat proofing the public docks of Hew Orleans, H. P. Letton (Huh Health 
Epis. [C. 80 (IBIS), No. 8, pp. 545-555, pis. 4t 5). —^A report on the 

possibility and cost 

The economy of ground squirrel destruction, J. B. Long (Pith. Health Bpts, 
[U. 8.J, 29 (1914), No. 50, pp. 3317-3821). —^The author points out the various 
advantages resulting from the destruction of ground squirrels in California. 

Cimex pipistrelli, the intermediate agent in the transmission of trypano¬ 
somiasis of bats; the nonpathogenicity of Trypanosoma vespertilionis for 
laboratory animals, E. Pbihgaijlt (Oompt. Rend. Bog. Biol. [ParisJ, 76 (1914), 
No. 19, pp. 881-884; ahs. in Rev. Appl. Bnt., 2 (1914), Ser. B, No. 11, pp. 173, 
174).—-The author’s experiments indicate that this bug is the intermediate host 
of T. vespertiUonis and that this trypanosome is not pathogenic for mice, rats, 
guinea pigs, or rabbits. 
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The Mrd book, 0. A. Eeed (Garden City, N. Y.: Doudleday, Page d Go., 1915, 
pp. 472, figs. 1425). —Brief descriptions are given of TGS Nortli xlmericaii birds 
and aclclitional descriptions of varieties," More tbaii 700 Nortli American birds 
are illustrated in natural colors and several hundred photographs are given of 
their nests and eggs. 

Forty common birds of West Virginia, E. A. Bsooks (In Arhor and Bird 
Day Manual, Charleston, TY. ¥a.: Dept. Free Schools, 1915, pp. 21-79, pis. 2, 
figs. S9). —^TMs paper gives popular accounts of 40 birds that occur commonly 
in West Virginia, including their range, habits, usefulness, song, etc. 

Some Pennsylvania birds and their economic value, H. A. Sueface (Bi-Mo. 
Zool. Bui. Penn. Dept. Ayr., S (1918), Fo. 5-6, pp. 158-216, pis. 11). —This bulle¬ 
tin, which deals chiefly with the families including the larks, crows, and spar¬ 
rows, is based upon the results of investigations by the author and by the 
Bureau of Biological Survey of this Department. 

The practical value of birds, J. Hendeeson (V-niv. Colo. Bill., 18 (1918), No. 
4, pp. 4S ).—^A discussion of the economic importance of birds, based upon a 
very extensive review of the literature, 208 references to which appear as foot¬ 
notes to the text. A bibliography of 7 pages is appended. 

Some observations on the food of nestling sparrows, W. E. Gollingb (Jour. 
Bd. Agr. ILondon}, 21 (1914) ^ No. 7, pp. 618-628). —^This is a report of work 
carried on in continuation of that previously noted (E. S. R., 28, p. 450). 

During 191S and 1914 over 280 specimens were examined, 200 having been 
obtained in fruit-growing districts and 87 from suburban districts. The results 
of the examinations of the stomach contents are iwesented in tabular form. 

“ In a single day 100 nestling house sparrows require nearly 2,000 insects for 
food in fruit-growing districts and about a third of that quantity in suburban 
districts. Excepting for a few spiders and earthworms, the whole of the food 
consists of injurious insects.” As regards the house or English sparrow, the 
author finds that it is extremely difficult to arrive at any satisfactory and coii- 
vineiiig conclusion as to its precise economic status. After carefully considering 
the results obtained from an examination of the stomach contents of 404 adult 
birds and of 329 nestling birds and also from an examination of the feces, he 
is of the opinion that if it were considerably reduced in numbers the good that It 
would do would probably more than compensate for the harm, especially in 
fruit-growing districts. 

Comparative physiology and morphology of the arachnids, I, F. Dahl 
(Verglei'Cliende Physiologie und Morpliologie der Spimientiere unter Besomlerer 
BeriicJcsieMigung der Lehensiaeise. Jena: Gustav Fische>\ 1913, pp. VI-\-114, 
figs. 228). —^This first part deals with the classification of the arachnids, their 
anatomy, color, etc. 

Bibliography of Canadian entomology for the year 1913, G. J. S. Bethuxe 
(Proc. and Trans. Boy. Boo. Canada, 8. sen, 8 (1914)» IV, pp. 58-68 ).— 
An annotated list of 136 titles, with a subject index. 

Guide to California insects, G. W. Woodwobth (Berkeley, Cal.: The Law 
Press, 191$, pp. figs. $61). —^In the introduction to this work the author 

presents a brief account of the structure and classification of insects. The main 
part consists of systematic annotated lists of the insects known to occur in Cali¬ 
fornia. An appendix treats briefly of the collection, rearing, etc., of insects. 

First biennial report of the Montana State Board of Entomology, B. A. 
Cooley (Bien. Bpt. Mont. Btate Bd. Ent., 1 (1918-14), pp. 50). —^This is the 
first report of the secretary of the newly created board of entomology. The 
regulations of the board are first presented. A report of the work of the 
Bureau of Entomology against spotted fever tick in cooperation with the board 
7700'’--No. 6—15-5 
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is given by W« V. King (pp. 16-27); a review of Rocky Moimtaiii spotted fever 
emclicative work conducted by tbe U. S. Public Health Service in the Bitter 
Root Valley, Montana, is presented by L. D. Fricks (pp. 28-31); and a sum¬ 
mary of a Report to tbe Montana State Board of Entomology Concerning Ply 
Investigations Conducted in tbe Yellowstone Valley During tbe Summer of 
1914, is given by R. R. Parker (pp. 35-50). 

Report of tbe entomologist, R. H, Van ZwALUWENEruRG (Porto Eico 8ta, 
E'pt. 1914, pp. 31-35). —Tbe author briefly reports on tbe occurrence of insects, 
in Porto Eico from October 16, 1913. 

Tbe principal work of tbe past year has been with enemies of coffee and 
coffee shade trees, including tbe coffee leaf miner (Leiieoptera coffeella); a sbot- 
bole borer, Xplelonis sp., which works in guamd and guava; an undetermined 
pink coccus, attended by MyrmelacJiista ambigua ramulorum on the branches 
of giiama; and a flannel moth, Megalopyge Jcrugii, abundant on guamfi. Tbe 
coffee leaf miner is said to be parasitized by two cbalcidids, Ghrysocharis IMda 
and Zagrammosoma mMltUinoata. M. Icrugii is very commonly parasitized by 
Clialcis ovata and an undetermined tacbinid. Micrococmis nigrofasciens, tbe 
cause of a disease of May beetles, is said to be native to Porto Rican soils and 
apparently widespread. A brown ‘‘woolly bear*’ caterpillar, EcpantJierm 
eridamw, was fairly common on orange trees in tbe Mayaguez district. The 
small sweet potato weevil (Eusoepes (GryptorJiyncJius) batatm) made its ap¬ 
pearance in the station planting during tbe winter months. Silk oak trees 
(GrevUlm robust a) are sometimes severely attacked by tbe fringed scale 
(Astorolecmimm pustulam ). 

Tenth, annual report of the state entomologist and plant pathologist for 
1914, G. M. Bentley Ept. 8tate Ent. and Plant Path. Temi., 10 (1914), 

pp, $2, figs, 28). —^Tbls is tbe usual annual report upon nursery inspection and 
other work (E, S. R., 31, p. 248). Two species of strawberry-root lice (Aphis 
forbesi and MacrosipMim fragaruB) have been found to be destructive in Ten¬ 
nessee, one or the other having been found in 25 of tbe 96 counties of tbe 
State. Descriptive and biological notes are given of the two pests. 

Injurious insects and other animals observed in Ireland during the year 
1913, G. H. Caspentes (Econ. Proc. Roy. Dublin 8oe., 2 (1914), Vo. 9, pp. 142- 
160, pi. 1, figs. S). —This, tbe author’s usual annual report (E. S. R., 29, p. 
555), deals briefly with tbe occurrence of tbe more important insect pests in 
Ireland during tbe year. Among those mentioned are tbe frit fly (OscMs frit), 
the migratoiy apple aphid (Aphis fitchii), tbe giant willow aphid (LacJmm 
rmimUs), tbe os warble (Eypoderma botis), etc. The author records the 
extraction of a fourth stage or mature larva of M. bovis from the back of a 
horse. 

[Reports of tbe entomologist of Southern Rhodesia], R. W. Jack (Bpt. Dir. 
Agr. Bcmfh. Rhodesia, 1911, pp. 4&-3S; 1912, pp. 30-55; 1913, pp. 43-47).—Them 
aeiiiiai reports deal vdth the occurrence of and work with the more important 
insect pests in Southern Rhodesia. 

[Insect pests in Mauritius], D. d’Emaieeez de Ohaemot (In Summary of 
Investigations JIade During the Period July 1 to November 30,1914. MauriUu.s: 
Dept. Agr., 1914. pp. 3, 4).—^This report for the period following that previously 
noted (E. S. R., 32, p, 449) presents brief notes on the insects of special impor¬ 
tance. 

The pink sugar-cane borer (Sesamia nonngrioides) is said to show remarkable 
partiality to maize in the deposition of its egg; thus the larvm may be readily 
destroyed upon a large scale by the use of maize as a trap,crop. The eggs of 
this pest are said to be parasitized by Ceraphron benefieiens. The artichoke 
moth (Porbe bjerlmndrella) was particularly prevalent during tbe period under 
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report. Particular attention was giyen to tlie life liistory of Pulvimria gmter- 
alpha, whicii attacks cane, and to its parasite (Aphpeiis sp.). Tke pois sabre 
or jack-bean borer, wbicb attacks botb. the plant itself and the pods, is said to 
have recently come to attention, it even causing the complete loss of a crop 
of the jack bean (Oanavalia ensiformis) in the northern part of the island. 

Insect notes (Ann, Rpt. Agr, and Grown Lands Seychelles, 191S, pp. 1S~17 ).— 
Among the insect pests noted as of particular importance in Seychelles during 
the year are the green scale (Lecaniiim viride) on coffee, citrus, and ixora in 
spite of the fungus parasite Oephalosporvmn lecanii; the barnacle scale (Aspi- 
diotm ficus) on coconut, frangipane (Plumeria acuminata), breadfruit (Atto- 
carpus incisa), pseudo sago palm (Gycas officinalis), citrus, and roses; L, 
hesperidmn on frangipane trees and water hyacinth (Licliorma erassipes) ; and 
L. tesscllatum on coconut, takamaka (GalophylJum inophyllum), cinnamon, and 
water hyacinth, which was found during the year to be attacked by G, lecanii. 
It is stated that scales are always attended by ants, the commonest of which 
is Technomyrmea^ alhipes. A list is given of 12 coccids which ants attend and 
of 7 which they do not attend in the same degree. The coconut beetle (3IeU- 
tomma insulare) is said to be kept under control better than formerly through 
the destruction of fallen trees and by removing the larvae from standing trees. 

Insect pests of field crops, L. HasemajST (Missouri Sta, Bui, 13/f (lOlo), pp. 
S-S9, figs. '39 ).—Popular accounts are given of the more important insect 
enemies of field crops in Missouri and means for their control. 

Insect enemies of lucern, P. Picaed (Prog. Agr. et Vit. (Ed. VEst-C'entre), 
So (1914), Yo. 18, pp. 555-561, pi. 1; ads. in Rev. Appl. Ent., 2 (1914), Ser. A, 
Wo. 10, pp. 577, 578 ).—brief account of the more Important enemies of alfalfa 
In Prance, including Phytonomus varladilis, P. nigrirostris, P. punctatus, Apion 
pisi, A. trifolii, Colaspidenia. atra, Lasia glodosa, GoUas ediisa, G. hyale, and 
Agromym nigripes. A colored plate illustrating the pests is included. 

Injury by tipnlids and tabanids in the rice fields of Molinella, Bologna, 
G. DEL Gueecio (Reclia, 9 (1913), Wo. 2, pp. 299-345, figs. 15; ads. in Rev. Appl, 
Ent., 2 (1914), Ser. B, Wo. 11, p. 167 ).—^This paper deals with the biology, occur¬ 
ence, and Injury of tlpulids (Tipula oleracea) and tabanids (Tabanus ignoins) 
in Italian rice fields. 

Protecting cabbage and catilifiower from attacks by worms, E. S. Tuckeb 
(Louisiana Stas. Bui. 154 (1915), pp. 16, figs. 2 ).—^This bulletin gives directions 
as to the manner in which the chewing insect enemies of these cruciferous 
plants can be successfully combated. 

The cochylis, eudeniis, and pyralid moths and altisa beetle of the vine, 
I, V. CLAEio-SounAN (CochyUs, Eudemis, Piral y Altisa de la Vid. Barcelona: 
Gonsejo Prov. Fomento, 1913, pp. 68, pis. 4 ).—This work deals with the biology 
and control of GochyUs amMgtieUa, Eudemis dotrana, Pyralis vitana, and 
Altica ampelophaga. 

[Insect pests of coconuts and cacao] (Agr. News IBardados], 14 (1915), 
Wos. 333, pp. 42, 46; 334, pp. 58, 59 ).—^A summary of data on the subject by 
Copeland (E. S. B., S2, p. 389) and by van Hall (E. S. B., 32, p. 745). 

Summary of two years' study of insects in relation to pellagra, A. H. 
Jekninos (Jour. Parasitology, 1 (1914), Wo. 1, pp. 10-21).—The conclusions 
drawn are similar to those by Jennings and King in the article previously noted' 
(E. S. R., 29, p. 756). 

Spraying for apple sucker and leaf-curling plum aphis, P.'B. Pethee- 
ERIDGE (Jour. Bd. Agr. ILondonL 21 (1915), Wo. 10, pp. 915-919, pi. i).—The 
author reports control experiments with Psylla mati and Aphis pruni which led 
him to conclude that lime-salt and sulphur wash, applied as late as possible 
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previous to tlie Eateliing of tlie apple suckers, will control tills pest and tlie 
leaf-ciirlliig plum apMs, 

E:ffect of cyaiiid of potassium on trees, C. H. Shattuck (Science, n. sen, 
41 (19U), A'o. 1062, p, 32/f). —In continuing tlie discussion of this subject (B. S. 
P., S2, p. 754) the author states that his experience with cyanid of potassium, 
especially on elms and black locusts, has convinced him that it is a valuable 
remedy. He states that he has used potassium cyanid for several years in 
eliminating borers from various trees without causing any staining, killing, or 
in any way injuring the trees. He has prescribed it for the use of others for 
about 12 years in connection with forestry work and states that he has saved 
the lives of thousands of trees that have been attacked by boring and girdling 
insects. Large groves of thrifty elms and black locusts in Kansas and other 
parts of the Ydest have been completely rescued from the attacks of boring and 
girdling insects by means of cyanid of potassium.’’ 

Hew fumigating machines, G. P. Gray (210. Bui, Com. Sort. Cal., 4 (1915), 
Ko. 2, pp. 6S-B0, figs. 4)-—Newly invented fumigating machines in which hydro¬ 
cyanic gas is generated outside and conducted into the tents through hose are 
described and illustrated and the advantages and disadvantages discussed. The 
author concludes ®Hhat the machines are correct in principle, although there 
are still some points that need more thorough investigation. There are me¬ 
chanical imperfections in the machines, hut they nevertheless offer many im¬ 
portant advantages over the pot system of dosage.” 

Cyanid fumigation of ships, N. Roberts (Pul), Mealth Rpts. lU. B.J, 29 
(1914)^ No. 50„ pp. S321-SS29 ),—^This is a description of the method used at 
New Orleans. 

On certain peculiar fungus parasites of living insects, R. Tiiaxter (Bot, 
Gcir., 58 (1914) t No. S, pp. 235-253, pis, 4)* —paper gives descriptious of 
5 genera and 10 species. Of the genera, S are vei*y closely allied to well-known 
genera of Hyphomycetes, one belongs to the Hyi)hoinycetes but is not closely 
related to any described species, and the other seems to be more nearly related 
to the Chytrldlales than to other known organisms. 

An outline of the subfamilies and higher groups of the insect order Thysa- 
noptera, J. D. Hood (Proc. Biol. Soc. Wash., 28 (1915), pp- 53-60). —The author 
calls attention to the fact that within the last several years the number of 
knovui genera of Thysaiioptera has increased from 45 to 169 and the known 
si>ecies from 175 to 705. With the increase in the size and importance of the 
group has come the necessity for a more comprehensive classification than that 
of Lzel proposed in 1895 (E. S. R., S, p. 69).' 

The grape leaf hopper, D. E. Meeriul (New Measico Bta. But 94 (1915), pp. 
38, figs, id).—This account relates to TppMoepha cmies and its variety colora- 
4emi% which pest is a source of serious loss in yield each year in New Mexico. 
In addition to the loss in yield, it greatly lessens the vigor of the vines and 
sonietiraes they are even killed by it There are two full broods and a small 
third each year in New Mexico. Control has been demonstrated to be possible 
and practicable by means of cultural methods, by spraying the spring brood of 
nymphs with kerosene emulsion or tobacco extracts, and by capturing the over¬ 
wintering adults before they lay the eggs in the spring with traps. 

LIfe-Mstory studies of this insect by Qnayle in California (E. S. B., 20, p. 
557), by Hartzell in New York (E. S. R., 2S, p. 855), and by Johnson in Pennsyl¬ 
vania (E. S. B., SO, p. 547) have been previously noted. 

Psylla piri and the fight against it by means of a new combined kerosene- 
lime emulsion, Gudkov (Turimst, BelsJc. Klio;s., No. $ (1914), PP* 263-289; ads. 
in Bey. AppL Ent., 2 (1914), No. 7, pp. 422, 42J).—^The author reports 
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observations made during the course of an outbreak of P. piri in TasbkencI in 
1913. 

Keroseuedime emulsion is said to have given tlie best results, botli tbe imma¬ 
ture stages and adults being killed by it. Tbis emulsion is made by slaking 
1 lb. of lime in 11 pints of ’^vater, and adding 1 lb. of kerosene, witli constant 
agitation. It is stated tbat tbe amount of kerosene in the formula may be 
doubled when tbe application is to be made to mature leaves. 

Spraying for the control of the walnut aphis, A. E. Tixoe (Calif ornia St a. 
Gire, 131 (1915), pp. 11, figs. 2). —^TMs paper relates to Ghromiiplm fuglamU- 
cola, a detailed account of studies of the life history and habits of v/Mcli, by 
Daidclson, has been previously noted (E. S. R., 31, p. 753). 

During years of heavy infestation, which occasionally occur, the size of the 
European walnut is considerably reduced. The drain upon the tree is said to 
be heavy as a result of its attack, and the infestation may also increase the 
dissemination of the walnut blight. 

The most effective spray for the control of the walnut aphis during the 
winter consists of commercial lime-sulphur, 5 gal.; unslaked lime, 25 lbs.; and 
water, 95 gal., at a cost of about $2.55 per 200 gal. of s][)ray. The spray should 
be applied before growth starts in the spring, an average of 25 gal. of spray 
being required for 10-year-old trees and 40 gal. for larger trees. The spray 
foiiiicl most efficient for summer control consists of blackieaf 40,1 pint; whale- 
oil soap, 4 lbs.; and waiter, 200 gal., at a cost of $1.80 per 200 gal. of spray, 
when the materials are purchased in small amounts. About 30 to 35 gal. are 
required to cover 10-year-old trees. It is stated that the M. A. O. nozzles 
(E. S. R., 26, p. 49) are the most suitable ones found for spraying walnut trees. 

The host plants of Aphis ramicis, J. Davidson (Ztschr. Wiss. InseMenMol., 
10 (IBlJf), No. 3, pp. 189-190; ads. in Rev. AppL Ent., 2 (19H), Ber. A, No. 8, p. 
Jf94 )-—Substantially noted from another source (E. S. R., 32, p. 849). 

Preliminary report on spraying of eggs for the control of the purple and 
green apple aphids of California, P. R. Jones (Mo. Bui. Com. Sort. Gal., 4 
(1015), No. 1, pp. 20S0). —^‘‘As far as can be determined at present under 
western conditions it is believed that dormant treatment for the eggs of the 
apple and puiide aphids should be either commercial cnide-oil emulsion 1:9 
or 1:10 (where the concentrate contains about 85 per cent crude oil); home¬ 
made crude-oil emulsion from 10 to 15 per cent strength made from a crude 
oil running 19 to 23° B.; commercial lime-sulphur at 1: 6 or 1:7, and the appli¬ 
cation made as late in the winter as possible before the buds start to show 
green. 

If homemade distillate-oil emulsions are used they should be made from 
heavy distillate, and the dilution in the tank figured to run 7 or 8 per cent 

notes on the life histoiy and habits of the rose scale, Aulaeaspis rosse, S. 
NakayaMxI (Jour. Ent. and Zool., 7 (1913), No. 1, pp. figs. 25). —^This 

paper is based upon observations made in the vicinity of Stanford IJniversity 
from December, 1912, to April, 1914. Studies of this scale, a common pest of 
blackberries,' raspberries, and roses, by Smith, of New Jersey Experiment 
Station, have been previously noted (E. S. R., 14, p. 372), but observations of 
its biology on the Pacific coast have not previously been reported. 

The author treats of 'the egg and its oviposition, the method of hatching, 
the larval stages, seasonal history, and natural enemies. The natural enemies 
noted include two lady beetles (GMloeorus hivulnerus and Bcgmnm margini- 
eolUs) and an undetermined hymenopterous p>a^^asite. A bibliography of 9 
titles is included. 
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’Tlie San Jose and oyster-sliell scales, L. Caesab {Ontario Dept. Agr. But 
219 (1914), pp, SO, figs. 16). —A snromarized account of tlie life Mstory and 
Mbits, natural enemies, means of control, etc., of the San Jose scale (pp. 1-25) 
and of the oyster-shell scale (pp. 26-30) in Ontario. 

The San Jos4 scale was introduced into Ontario by or before 1894 in ship¬ 
ments of infested nursery stock. There is believed to be no scale in the 
Province at present north of a line drawn from about Sarnia tO' Toronto and 
more than half of the territory south of this line is still free. It is thought 
that tile scale will probably lire and thrive wherever peaches will live and 
bear some fruit, even though not in a commercial way. The first brood of 
young scales begins to appear about June 20, and there are probably three or 
nearly three full broods a year in Ontario. IVhile there are a number of 
native enemies that attack it in Ontario, up to the present time they have been 
of but little importance. The scale can be readily controlled by a single spray¬ 
ing once a year before the buds have burst in the spring. Badly infested 
trees should be sprayed twice the first year. A map is given showing the 
present distribution of the scale in Ontario. 

The oyster-shell scale is said to occur in most of the orchards in every fruit 
district in Ontario. 

The citricola scale, H. J. Quayee {California Bta. But 255 {1915), pp. 405- 
421, figs. 7).—The citricola scale {Coccus citricola), first described as represent¬ 
ing a new species by Campbell in 1914 (E. S. B., 32, p. 57), Is one of the most 
injurious scales attacking citrus trees in California. It not only necessitates 
the washing of the fruit because of the sooty mold fungus but seriously impairs 
the vigor of the tree and thereby greatly reduces fruit production. It is stated 
that in some groves the crop was reduced during the past year to the extent 
of 50 or 75 per cent as a result of its attack. 

The scale was first found In the vicinity of Claremont in 1909 and at about 
the same time near Riverside and in certain sections of San Bernanxlino County. 
It has been known in the citrus sections of Tulare County for the past three or 
four years. In the countries south of the Tehachapi the citricola scale is 
found in Los Angeles, Orange, Riverside, and San Bernardino. 

A brief account is given of its life history and habits, and a more technical 
paper is said to be in preparation. The young appear by the last w^eek in xlpril 
and continue to appear until August. During the summer, fall, and winter, 
the scales are found on the leaves almost exclusively and grow very slowly, ' In 
Kovember and later a few migi*ate back to the twigs but the greatest migration 
occurs in l^larcli. With the warm w^eather of spring they rapidly mature and 
begin to deposit eggs late in April. Thus one full year Is usually required for 
the life cycle. 

While the parasites attacking this scale are common they never occur in 
large numbers. Those reared from it include Coecophagus fla'coseittelhm, 
Apfipeus flxitm, C. lunulatus, and C. lecann. The lady beetle OMloconis 
himlnerus has been obseiwed to feed upon this scale. 

As regards remedial measures it is stated that fumigation between July 15 
and September 15 is the most satisfactory treatment. When applied later the 
results of fumigation are less certain. Where fumigation is not feasible spray¬ 
ing may be employed. 

The efficiency of fungoid parasites of scale Insects (Agr, Wews IBarMdosJ, 
14 {1915), AM SS7, p, 110 ).—A brief review of the subject, particularly as 
relates to the West Indies. 

The poison glands of the larva of the brown-tail moth (Euproctis chrys- 
orrhcea), Coaiis-EniA F, Kia?HABT {Jour, jParmitologg, 1 (1914), Wo. 2, pp. 95-lOS, 
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figs. Jf ).—Tlie author here reports upon studies which have led her to confirm 
the finding of Tyzzer (B. S. R., 22, p. 55) that a definite poisonous principle 
is contained in the short barbed hairs of the larva of the brown-tail moth. 
“ This substance is secreted by certain specialized hypodermal cells and is 
liberated in the blood through the sharp basal point of the hairs when they 
come in contact with the human skin. The poison glands are larger and fewer 
in number than the cells which form the hairs, there being one poison cell for 
each papilla on the tubercle instead of one for each hair.’" 

Life history of the codling moth in Maine^ B. H. Siegleb and P. L. Simast- 
Tow (U. 8. Dept. Agr. Bui. 252 {1915), pp. 50, pis. 2, figs. 9 ).—The studies here 
reported, which form part of an investigation of the codling moth carried on 
by the Bureau of Entomology of this Department throughout the Enited States 
(E. S. R., 33, p. 61), are based upon work at Winthrop, Me., during the seasons 
of 1913 and 1914. It is stated that the methods of study have been essentially 
the same for the several States where the work has been undertaken. 

The seasonal history studies of 1913 are fiirst reported in detail (pp. 3-28), 
followed by those of 1914 (p. 2S-46). A comparison of the life history of the 
codling moth during the two seasons, including a diagram of the seasonal 
history, follows. Much of the data is presented in tabular form. 

It was found that in Maine the codling moth has one full generation, a very 
small percentage (1 to 2 per cent) of the individuals of which transforms to 
make a partial second generation. Pupation of the overwintering larvm com¬ 
mences about the middle of ]May and extends to the first p;irt of July. The 
length of the spring-brood pupal stage was found to average 21 days. Moths of 
the spring bro(»d commence to emerge about two weeks after the petals have 
fallen and continue to issue for a period of about a month. The average time 
from the date of the emergence of the moths to the first oviposition was about 
four days. The oviposition of the spring-brood moths averaged 14 days. The 
average length of life of males of the spring brood was about 12 days, and of 
the females of the spring brood about 13 days. 

“ The earliest first-brood eggs were deposited approximately three weeks after 
the petals dropped. The Incubation period of the first-brood eggs averaged 
eight days. The first-hrood eggs began to hatch in from four to five weeks after 
the petals had fallen. The transforming larvm of the first brood fed for a 
period of about 22 days. The overwintering larvse of the first brood had an 
average feeding period of 28 days. The female larvm of the first brood fed for 
a longer period than the male. The average time spent by the transforming 
larvm in coiistnieting their cocoons was about 6 days. 

‘‘Approximately from 1 to 2 per cent of the first-brood larvae transformed 
to first-brood pupa?. The remainder of the larvm did not transform until the 
following spring (spring pupae). Pupation of the first or summer brood com¬ 
menced during the latter part of July. The average length of the first-brooci 
pupal stage was 15 days. The first or summer brood of moths began to emerge 
Jxist previous to mid-August and continued to issue for a period of about one 
month. Oviposition by moths of the first brood began about mid-August The 
life cycle of the first generation was 51 days. The comiDlete life cycle was about 
55 days. 

“The average incubation period of the second brood of eggs was 11 days. 
The average feeding period of the second-brood larvm was 46 days. The female 
larvm of the second brood fed for a longer time than the male. 

“ The hymenopterous parasite Ascogaster carpompsm was frequently reared. 
The well-known beetle enemy TmebrioiOies corticaUs was commonly found at¬ 
tacking codling moth larvae. 
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“ Tlie codling motli in Maine may be controlled with one spray tboroiigMy 
applied as soon as tlie petals drop. Arsenate of lead, paste 2 lbs. or powder 1 
ib.^ to eacli 50 gal. of water, is recommended.” 

Tlie sugar cane bud moth (Eoxostoma sp.), E. Jabvis (Queensland Agi\ 
Jour,, n. se}\ S (1915), Fo. 2, pp. 72-7@, fig. i).—Tbe Australian sugar cane 
bud motli (Loxostonm sp.), altliougb usually of little economic iinxiortance, occa¬ 
sionally proves injurious to seed cane, sometimes as liigli as 80 per cent of tlie 
eyes in soft varieties being destroyed. It also feeds on tbe leaf slieatb, gnaws 
tlie surface of the rind close to the buds, and often bores into tbe cane stalks, 
thus producing wounds that court disease through the invasion of fungi. 

Technical descriptions are given of its several stages, together with a brief 
account of its habits, natural enemies, and control measures. 

The grass moth (Bemigia repanda), a pest of sugar cane, rice, and para- 
grass in British 0uiana, G. E. Bodkii? (Jour. BJ. Agr. Brit. G-uimia, 7 (191.^), 
Uo. 4, pp. 171-177). —This moth, R. repanda (latipes), has been a well-known 
pest for many years in British Guiana, although this is the first published ac¬ 
count of its life history, habits, etc. It may be found throughout the year on 
sugar cane, rice, para grass, and other grasses throughout the coast lands of 
the colony. There are certain periods, particularly on the occurrence of rain 
after a prolonged drought, when it appears in vast hordes, completely destroying 
whole areas of these crops. It also occurs in several of the interior districts. 
It recently occurred as a serious pest in Trinidad and is also known as a pest 
in lamaiea. These are the only available records of the occurrence of the pest 
in the West Indies and elsewhere. 

Technical descriptions of the larval stages of this moth which have been 
published by H, G. Dyar® are included. 

Elies in relation to disease,—^Bloodsucking flies, E. Hindlb {Ga'mMflgc, 
England: Ufiiversitp Press, 1914, pp. fiff^- SS).—This volume, with the 

companion work by Graham-Smith on Nonbloodsueking Flies (E. S. B., 30, p. 
552), covers the general subject of flies in their relation to disease. The author’s 
object in preparing the book has been to collocate the more important observa¬ 
tions concerning the part taken by biting flies in the transmission of disease. In 
doing this he has included notes on and tables for the separation of the flies, 
mosquitoes, etc., concerned and descriptions of the infections transmitted, but 
no account of the elinical symptoms of the various diseases has been attempted. 
Particular attention has been given to the life history and bionomics of the 
more important forms mentioned, to the manner in which the infection is con¬ 
veyed, and to preventive measures. 

After a short introduction follow chapters on the structure and classification 
of the Diptera, accompanied by a list of biting flies known to transmit any 
infection. Each family, including any such carriers of disease, is' then dealt 
with separately and in most eases some important member of the family is 
de^^ribed in greater detail. Esually the description of the infections immedi¬ 
ately follows that of the family concerned in their transmission. 

Two extensive lists are Included, the one above mentioned giving si}ecies of 
Diptera supiwsed to convey infective agents, the other tabulating 241 species 
of known anoplielines, their synonymy, and relation to malaria. Eeferenees to 
the literature are given at the end of many of the chapters. In preparing the 
work the author has covered the literature on the subject up to the beginning 
of 1913. 

Dr. A. F. A, King on mosquitoes and malaria, L. 0. Howaed (Bcienee, n. 
ser,, 41 (1915), No. 1052, pp. 312-^315). —^The author reviews the writings and 

®Proc. V. a Nat Mas., 23 (1901), pp. 276-280. 
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views of Dr. King in ISSl, 1882, and 1883 in whieli lie presented reasons wliy 
malaria would be found to be transmitted by mosquitoes. 

Th.e biology' of tbe ITortb. American crane flies (Tipnlidee).—III:, Tbe 
genus IJlay 0. P. Alexawbee (Jour, EnL and Zoot, 7 (1915), Fo. i, pp. 1-9, figs, 
8 ).—In continiiation of tbe article previously noted (E. S. B., 32^ p. 153) tbe 
author deals witli tlie genus Ula and U, elegans. 

l^Totes on tbe life Mstory and anatomy of Sipbona plnsieSj W. Bloeser 
{Ann. Ent Soe, Amer., 7 (1914), No, 4p PP- 801-899, figs. 10). —^TMs article re¬ 
relates to a tacliiald, plusice, described by Coquillet in 189T as bred from a 
cutworm, and now found by the author to be a parasitic in the larvse of 
Phryganidia caUfornica taken from oak trees at Palo Alta, Gal. 

The house fly (Musea domestica), its strnctiirej habits, development, rela¬ 
tion to disease, and control, 0. G. Hewitt {OamJjridge, England: Unimrsity 
Press, 1914, PP- XF+3S2, pis, S, figs. 101), —^This work consists of six parts 
which deal with the subject as follows: (1) The structure and habits of the 
house fly (pp. 1-86); (2) the breeding habits, life history, and structure of the 
larvse (pp. 87-^150) ; (3) the natural enemies and parasites of‘the house fly 
(pp. 151-185) ; (4) other species of flies frequenting houses (pp. 186-217) ; 
(5) the relation of house flies to disease (pp. 218-316; and (0) control measures 
(pp. 317-335). 

In the preparation of the work the author endeavored to review the entire 
literature relating to this insect. It is not intended as a popular treatise on 
the subject, but primarily for the use of entomologists, medical men, health 
officers, and those similarly engaged or interested in the subject. A 36-page 
bibliography is appended and author and subject indexes are included. 

A popular handbook on this subject by the author has been previously noted 
(E, S. B., 28, p, 560), as have several papers reporting Investigations upon 
which this work is based in part (E. S. B., 24, p. 356; 31, p. 455). 

Observations on the feeding habits of the stable fly, Stomoxys calcitrans, 
C. G. Hewitt (Ptoq. mid Trans. Roy. Soc, Canada, S. sen, 8 (1914), 8ect. IV, 
pp, 37-4^, pi. 1), —^The author deals with this subject under the headings of 
method of feeding, period of digestion, examination of fecal deposits, and 
frequency of feeding. 

The author reports that he was unable, except in one case, to induce the 
flies selected for the purpose to take their first feed for at least 24 hours, 
although they were repeatedly placed -on the skin. They usually fed readily 
between 24 and 48 hours after emergence. Beeords show that the average 
length of time occupied in feeding, based upon 22 engorgements, was. S.9 minutes 
when undisturbed. A summary of the results of feeding exx>erlments conducted 
are presented in tabular form. 

Cherry fruit flies, L. Gaesae and G. J. Spenceb (Ontario Dept Agn Bui. 
227 (1915), pp. 30, figs. 18). —^Two species of cherry fruit flies, namely, Rhagole- 
tis clngulata and B. fansta, for which the names white-banded cherry fruit fly 
and blaek-bodied cherry fruit fly, respectively, are proposed, are said to cause 
much loss to cherry growers in Ontario. The insects are distributed here and 
there all over the Niagara district and probably in many of the other cherry 
districts of the Province, The percentage of wormy cherries In infested or¬ 
chards varies from 5 to 99, many otherwise good orchards sometimes being so 
badly infested that the fruit can not be picked. Varieties like Early Bichmond 
and early sweet cherries are almost exempt from attack, but all later sour 
and sweet cherries are infested, especially Montmorency and Morello, So fat 
as known no other orchard fruit is subject to injury from the pest. 

The black-bodied cherry fruit fly appears on the trees about a week earlier 
in the spring than the white-handed cherry fruit fly. In Niagara the former 
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may usimlly be seen about tlie end of tlie first week in June, the latter about 
Jane 11. The adults are thoiiglit to live on an average about three weeks. 
Ovipositloii commences ten or twelve days after the adults emerge, the eggs 
being deposited just under the skin of the cherries. They hatch in about five 
days and the maggots become full grown in about 14 days. On leaving the 
fruit the larvse work into the soil about an inch or go down cracks, if the 
surface is hard, and soon change to the puparia. They then remain dormant 
until the next June, when they change to flies and move about through the 
orchard. 

Experiments in 1913 and 1914, both on large orchards and on caged trees, 
show that the insects can be easily and cheaply controlled by poisoning the 
adults before they can lay their eggs. “ The best mixture to use is from 2 to 3 
lbs. arsenate of lead (paste) to 40 gal. of water, sweetened with 1 gal., or nearly 
1 gal., of cheap molasses (black strap). Arsenate of lead without the molasses 
will probably give almost as good results. Until the pest is nearly annihilated 
two applications should be given each year in badly infested orchards, the 
first aljout June S, or about a week before Early Kichmonds begin to ripen, the 
second application ordinarily about June 20, or about the time the Montmo- 
reiicies are showing the first symptoms of the red blush. It is well to spray 
plum, apple, and pear trees that happen to be among or very close to the cherry 
trees, as the flies rest and feed on their foliage also. Early varieties of cher¬ 
ries should not be given the second application, as they are then too near 
picking time. 

** Two years* treatment should free an orchard of the pest, unless fresh Infesta¬ 
tion comes from outside sources. . . . The cost of spraying trees 14 years of 
age twice should not be more than 5 ets. per tree. This includes cost of mix¬ 
ture. labor, and horse. . . . Close observations for two years in five orchards, 
along with some special tests, show that bees are not attracted to the poison, 
and that there is no danger of poisoning them if the directions given above 
are followed.’* 

A bulletin by Illingworth reporting studies of these pests in New York has 
been previously noted (E. S. B., 29, p. 55). 

The ravages, life history, weights of stages, natural enemies, and meth¬ 
ods of control of the melon fly (Dacus cucurbitse), H. H. F. and H. C. Seveein 
and W. J. Habtcng (Inn. But Soc, Amer., 7 (1914)t No. J, pp. 177-212, figs, 
57). — ^A report of studies based upon observations in Hawaii in which the 
authors consider the native home, field observations in a pumpkin patch, food 
plants, life history, natural enemies, methods of control, etc. ' A report of 
studies of this pest by Back and Pemberton has been previously noted (E. S. B., 
32, p. 452). 

'A bibliography of 11 titles Is appended. 

''The progress of Scymnus Mptmctatus, H. S. Smith (IIo. BnJ, Com, Eort, 
Cal., 3 (1914)f No. 12, p, 5S5, fig, 1), —^A colony of several thousand adults of 
tilts lady beetle, reared from specimens obtained in the Philippines by the author 
in the fail of 1913 and liberated in June, 1914, at Alhambra, is said to have 
been found breeding by thousands on lemon trees. It Is expected that it will 
be of considerable value in controlling the citrus mealy bug (Psetidococcus citri), 

Some notes on life history of lady beetles, Mieiam A. Palmee (Ann. Ent. 
3 o€. Amer,, 7 {1914), No. 3, pp. 213~23S, pis, 2). — Biological notes are here pre¬ 
sented on the more common eoccinellids found in Colorado, namely, Hippodamia 
conmrgens, Coceinella S-notata, O. monticola, G. 9-nofata, Adalia melmiopleura 
A, mmcfam, A, eolorademts, A. fitmm'alis, OIU aMominalis, H, smmta, E, 
parenthesis, G, sanguima, and Scgmms sp. Special attention Is paid to the 
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duration of the life cycle and the habits regarding egg laying and feeding, with 
incidental observations on injurious influences and other points. Descriptions 
are given of the beetles in ail stages, which are also illustrated in color. 

The violet rove beetle, F. H. Chittenden {JJ, B. Dept. Agr, BuL 2G4 (1915), 
PP- 4, fiff- f)-— ApoceU'US splmriGollis, known as the violet rove beetle, has been 
reported from time to time since 1901 as an enemy to violets and other suc¬ 
culent ornamental plants in the District of Columbia and at St. Louis, Mo. 
The Injury is caused by its feeding on the flowers and leaves. Since the beetle 
lives normally, like others of its kind, on old dead leaves or in soil covered 
by leaves over winter, the use of decaying leaves deposited in piles at regular 
intervals about Infested plants will serve as a trap for them, and they may be 
readily destroyed by dipping in hot water or othervrise. Sterilization of the 
leaves used as a mulch will bring about the destruction of the insect and prevent 
its introduction into the greenhouse or flower bed. 

The small sweet potato weevil (Cryy)torhynchus ba-tatae), L. A. Whitney 
(Mo. Bill. Com. Eoi't. Cal., 4 {1015), No. 5 , pp. 162-164^ figs. 5). — While this pest 
has not become established in California it is said to have been taken in quaran¬ 
tine repeatedly; in some shipments inspected fully 50 per cent of the tubers 
examined had been riddled by the larvae. 

JELecent studies of the Mexican cotton-boll weevil, B. R. COxVD (F. B. Dept. 
Agr. Bui. 2S1 (1915), pp. 34, fig- 1)- — This is a report of investigations concliictecl 
by the author in connection with and in continuation of those previously noted 
(E. S. R., 31, p. 45S). 

Among the more important observations noted are those relating to longevity 
of adult weevils, it having been found in an experiment during 1914 at Wash¬ 
ington, D. 0., that they may be kept in a dormant state for more than a year; re¬ 
production, including the length of periods in the life of the adult weevil; rate 
of oviposition, etc.; incubation period of the egg; total developmental period; 
generations; important food adaptations, etc. 

Bee keeping for proflLt, W. S. Morley {London: Cassell d Company, Ltd., 
1914, PP- 124^ S). —^A popular handbook. 

The orientation of ants and the orientation problem in general, R. Brun 
(Die RaiimoHenticriing der Ameisen und das Orieniierungsprodlem im allege- 
meinen. Jena: Gustav Fischer, 1914, PP- TIIIA'234, figs. 51). —^A critical experi¬ 
mental study and a contribution to the mneme theory. A bibliography of 124 
titles is included. 

Chalcidids of the genus Isosoma injurious to grain crops in Russia, M. N. 
Rimsky-Koesakov {Trudy Bmro Ent. IBt. Petersl).^, 10 (1914), No. 11, pp. 84, 
pis. S, figs. 50; ahs. in lieu. Appl. Ent, 2 {m4)f Bcr. A, No. 7, pp. 470~-473).~- 
This is a report of investigations conducted in the Government of Kherson. 
Five species of Isosoma were found of which two are described as new. It is 
pointed out that but little is as yet known of the biology of members of this 
genus in Europe. 

[Studies of the Siphonaptera or fleas], 0. Fox (Pul). Health Berv- U. B., 
Hyg. Lab. But 97 (1914), pp- 31, pis. 22). —^Three papers are here presented. 
The first relates to Some New Siphonaptera (pp. 7-17); the second consists 
of A Further Report on the Identification of Some Siiihonaptera from the 
Philippine Islands (p. 18); and the third takes up The Taxonomic Value of 
the Copiilatory Organs of the Females in the Order Siphonai)tera (pp. 19-22.). 

A synopsis of the British Siphonaptera, N. 0. Rothschild (Ent Mo. Mag., 

sen, 1 (1915), No. 3, pp. 49-112, pU. 8 ).—^The author recognizes 45 species of 
fleas representing 16 genera as occurring in Great Britain. The paper includes 
a synonymic catalogue of the species. 
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Composition of tlie gram, flour, and milling offals of four varieties of 
wlieat, H. Huntee {Dept. Agr. mid Tech . Instr ., Ireland Jour., 15 (1915), 3, 

pp. 550-562). —^Analytical data are reported regarding tlie composition of the 
grain, flour, and various milling by-products of Red Fife, Square Head Master, 
White Queen, and White Stand Up wheats. From the results obtained it is 
concluded that the differences in composition of these four wheats are the direct 
cause of differences in the flours and offals obtained in milling. 

Durum wheat as a substitute for other varieties of grain in bread making, 
A. CiVSEimi (Agr, Colon. {Italy}, 9 (1915), Ao. 4-5, pp. 217-227). —^.iVnalyses and 
baking tests reported of flours made from durum wheat and other grains indi¬ 
cate that this variety of wheat is very satisfactory for bread making. 

The chemical composition of some corn-meal products and the digestibility 
of protein, Rammstedt (Arch. Hyg., 81 {1913), No. 6, pp. 286-306; ahs. in llijg. 
EmiilscJmi, 25 (1915), No. 3, p. 108}. —^The results of a number of analyses are 
reported comprising the chemical composition of corn, wheat, and rye flours. 
Values are also given for the digestibility of the protein content of flours pre¬ 
pared from peas, lentils, beans, corn, wheat, buckwheat, and rye, as determined 
by artificial digestion at from 38 to 40° C., for 24 hours, with a pepsin-hydro¬ 
chloric acid solution. 

The chemistry of rice polishings, H. Feasee and A. T. Stanton (Lancet 
[London], 1915, I , No. 20, pp. 1021, 1022). —The*experimental data previously 
reported (E. S. R., SI, p. 555) are reviewed in the light of recent investigations 
by other workers. 

On the nature of the sugars found in the tubers of sweet potatoes, K. 
MitaivE (Jour. Biol. Chcm., 21 (1915), No. 2, pp. 503-506). —^An analytical study 
of the nature of the sugars in the sweet potato is summarized as follows : 

“ Sugar of the sweet potato tubers is made up of both reducing and non- 
reducing sugar. The reducing sugar consists of both glucose and fructose, vrhile 
the nonreducing sugar is sucrose. The presence of pentose, galactose, and 
mannose molecules is excluded. The presence of maltose is also excluded/' 

On the nuclein bases found in the shoots of Aralia cordata, K. Miyake 
(Jour. Biol. Ghent., 21 {1915), No. 2, pp. 507-509). —^The results are reported of 
a study of the chemical nature of the nuclein bases found in the shoots of 
Aralia cordata. The presence of guanin and xanthin was detected; adenin 
and hyiioxanthin were not found present. 

Are the hardened fats suitable food for man? P. O. Sussmann (Arch. Byg., 
84 (1915), No. 2-S, pp. 121-143). —Results are reported of the analysis of a 
number of samples of hardened sesame, peanut, and cotton-seed oils, which 
were found to contain from 1 to 1.1 mg., 1.8 to 0.3, mg., and 0.07 to 0.4 mg. of 
nickel per kilogram of fat, respectively. Larger amounts of iron were de¬ 
tected, but these were regarded as having no hygienic significance. 

In a series of feeding experiments with dogs as much as 0.75 per cent of the 
body weight of hardened fat was eaten daily without noticeable disturbances. 
The author concludes that the amount of nickel present in the hardened fat is 
too small to produce any ill effects, and that these fats are in every way suitable 
for human food. 

Does butter fat contain nitrogen and phosphorus? T. B. Osboene and A. J. 
Wakeman (Jour. Biol. CMm., 21 (1915), No. 1, pp. 91-94).—K more or less 
controversial article, which presents further analytical data in support of the 
contention that the growth-stimulating properties of butter fat are not due,to 
the presence of nitrogen or phosphorus. Earlier work has been noted (E. R., 

33, p. 262).' 
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Cliemical composition of Himgarian flower Moneys, 8. Weisee {Kisirlet. 
Kozlem,, IS {1915), No. 2, pp, S65, 366). —^Analytical data are given regarding 
a number of samples of boney made from several different flowers. 

Molassesj A. McGill {Lah. Inland Rev. Dept. Canada Bui. 312 (1915), pp. 
21). —^Analytical data are given regarding 140 samples pureliased In Canada as 
molasses. Of these, 75 contained less than 40 per cent of cane sugar, and are 
quest!oiled by the author as to their suitability for food purposes. In his 
opinion they should be sold under the name of black strap rather than mo¬ 
lasses. Thirty-eight samples contained more than 5 per cent of ash. The need 
for a legal standard for molasses is urged. 

Economical electric cooking.—^Competition of electricity with gas and coal 
requires conservation of heat energy and utilization of economical tempera- 
tnre, F. W. Gumaer (Engin. Mag., 49 {1915), No. 4^ PP- 580'-5S3, figs. 6). —From 
the results of an extended series of experiments as to the economy of electric 
cooking the author gives the ranges of temperature at which the oven should 
be maintained for the most economical baking of bread and cakes and the 
roasting of meats. 

Report of the Committee on Terminals and Transportation of the New 
York State Food Investigating Committee, W. C. Brown, F. W. Stevens, and 
G. M. Tucker {AWany: J. B. Lyon Company, 1913, pp. 39). —A report of an 
investigation to determine the effect of railroad rates, railroad terminal facili¬ 
ties, and railroad service upon the cost of foodstuffs in New York City, Albany, 
Syracuse, and Buffalo during the past 10 years. One conclusion drawn from 
the data presented is that the tendency of railroad rates has been downward, 
and that they represent a very small part of the ultimate price of foodstuffs. 
A number of recommendations are made as to improvement in methods of 
freight distribution. 

A statistical study of the relation of pellagra to use of certain foods and 
to location of domicile in six selected industrial communities, J. F. Sileu, 
P. B. Garrison, and W. J. McNeal {Arch. Int. Med., 14 {1914), No. 3, pp. 293- 
373, figs. 29). —^This statistical study was made in six cotton-mill villages in 
Spartanburg County, South Carolina. Records were obtained of the frequency 
of use of certain elements of diet and of the general sanitary condition of the 
houses, as well as information regarding the association with pellagra of the 
Inhabitants. The following conclusions are drawn by the authors: 

Pellagra spread from a preexisting case as a center in the six villages here 
stiidiv'^d. It was transmitted to new victims only through very short distances 
and chleflj" to those immediately associaced in the home with a preexisting case 
of the disease. 

Frequent use of corn meal as an article of diet was not a factor in the causa¬ 
tion of pellagra in these villages, and there was discovered no evidence that 
canned goods have anything to do with its causation. The frequent, even daily, 
use of fresh meat and of eggs afforded no relative protection. The daily use 
of milk seemed to diminish to some extent the danger of contracting pellagra In 
1912 and 1913, although its use did not fully insure against the development of 
the disease. 

Studies on the digestion of cooked meat in the case of dogs, E. Zunz 
{Biocliem. Jour., 9 (1915), No. 1, pp. 17-35). —In continuation of previous work 
(B. S. B., 32, p, 266), the author reports further analyses of the stomach con¬ 
tents of laboratory animals (dogs) after the ingestion of meat to determine the 
character of the protein decomposition products as an index to the protein 
metabolism. 

Contribution to the knowledge of the utilization of vegetable protein by 
the animal organism, H. Bortjttau {BioeMm. ZUehr., 69 (1915), No. 3-4, pp. 
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— Feeding experiments witli liiborntory animals (dogs) are described 
from wbicii tlie antlior concludes tliat regetable proteins are equal to animal 
proteins in supplying essential amino acids, provided tbe protein of tlie bran is 
rendered available and a sufficient variety of plant food is supplied. 

Tlie specific heat of muscle protein and its significance with regard to the 
heat of combustion^ O. Keummacheb (ZtscJir, Biol., 65 (1915), No. 7-8, pp. 
855-364 ).—^The author reports a number of measurements of the specific heat 
of muscle protein from which it is deduced that its heat of combustion at 37° G» 
is 0.15 per cent greater than at 17°. 

The digestion and absorption of protein and fat in normal and depan- 
creatized animals, E. W. H. Getjicxshaxk (Blochem. Jour., 9 (1915), No. 1, 
pp. 188-155). —In feeding experiments with laboratory animals (dogs) the ab¬ 
solution of nitrogen was studied in the case of normal animals given low and 
high protein and low and high fat diets. The variations from these results 
when the animal was partially depaiicreatized, totally deprancreatized, and 
when raw ,pancreas was added to the diet were also determined. 

The results obtained showed that the removal of the pancreas caused an imme¬ 
diate and serious disturbance of tlie digestion of both jn’otein and fat. 

The metabolism of creatin and creatinin.—ITII, The fate of ereatin when 
administered to man, T. C. Myers and M. S. Fixe {Jour. Biol. CJiem., 21 
(1915), No. 2, pp. S77-S81). —^Two feeding experiments are described in which 
the authors served as subjects. Living on meat and meat extract free diets for 
12 and 13 days, they ingested 1 gm. of creatin on the seventh day and increased 
the amount, until on the eleventh day 5 gm. was taken. From the increased ex- 
cx*etion of creatinin in the urine, it is concluded that the increase in the creatinin 
excretion actually comes from the administered ereatin. 

The metabolism of ereatin and creatinin.—The presence of creatinin 
in muscle, T. C. ?ilTEES and M. S. Fine (Jour. Biol. Cliem., 21 (1915), No. 2, 
pp. 38S-3S7). —Results are reporteil of analyses to determine the creatinin con¬ 
tent of fresh muscle from the ralhit, cat, and dog, and from Iiiiinan bodies. 
The aiithors coiieliide that these results strongly support the view held by others 
and themselves that the urinary creatinin originates chiefly in the muscle tissue. 

The metabolism of creatin and creatinin.—-IX, The creatin content of the 
muscle of rats fed on isolated proteins, V. C. Myers and M. S. Fine (Jour. 
Biol. Chan., 21 (1915), No. 2, pp. 389-393). —In this paper data are given show¬ 
ing the creatin content of the muscle of .tats fed on isolated proteins (casein, 
edestin, and hictalbimiin). The results indicate, in the opinion of the authors, 
that the creatin content of rat muscle varies within comparatively narrow 
limits, and that the concentration of muscle creatin is only slightly influenced by 
feeding proteins containing varying quantities of arginin. 

Does the cholesterin of the diet exert an influence on the excretion of 
oholesterin in the bile? L. B^Amato (Biocliem. Ztschr., 69 (1915), No. 3-4, pp. 
217-224).—Feeding experiments are reported in which dogs having an artificial 
gallic fistula were maintained on a diet rich in lipoid material. A constant, 
although very small, increase in bile cholesterin and bile salts was noted. 

Bodily changes in pain, hunger, fear, and rage, W. B. Cannon (New York 
and London: D. Appleton d Go., 1915, pp. XIII-^Sll, figs. 3P).—This book brings 
together and discusses the results of recent investigations in this field of 
physiology. The chapters on the effect of the emotions on digestion and the 
nature of hunger are of special interest to students of nutrition. 

A,study of prolonged fasting, F. G. Benedict (Carnegie Inst. Wmliingion 
Pu^. 2§S (1915), pp. 416, pis. 7, figs. 46 ).—^TMs publication reports observations 
' :inade upon a human subject who underwent a continuous fast for 31 days. 
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Tlie subject of the experiment subsisted entirely witliout food, but ingested 
750 cc. of water daily. In order to investigate completely the pliysiological 
and psyclaological conditions prevailing at intervals during tbe fasting period, 
measiirenients were made of body -weight, body temperature, pulse rate, and 
blood pressure. These -were supplemented by frequent blood tests and detemf- 
nations of tbe iiiecbanics of respiration by measuring tbe ventilation of tbe 
longs, tbe alveolar air, and tbe respiration rate. In addition to these tests, 
records were kept of examinations of tbe urine, for tbe direct determination 
of nitrogen, acid and basic radicles, carbon, and energy. It was possible also to 
study tbe subject’s mental attitude during tbe fast and to make psychological 
tests. 

By means of tbe universal respiration apparatus was studied the influence of 
various factors upon tbe respiratory exchange, observations being made -while 
the subject was at rest, while doing liglit work (writing), and while breathing 
air rich in oxygen. The metabolism was also studied by means of the respira¬ 
tion calorimeter, the subject sleeping each night in a body calorimeter. 

The data are summarized to describe the nature and extent of the catabolism, 
including both material and energy losses from the body. 

Basal metabolism and body surface—a contribution to the normal data, 
J. H. Means (Jouk Biol OJicm., 21 (1915), No, 2, pp. 263-268, ffgs, i2).—-Deter¬ 
minations are reported of the basal metabolism of 16 normal subjects, using the 
Benedict universal respiration apparatus. The surface area was also calcu¬ 
lated by the formulas used by other investigators, and the accuracy of these 
formulas is discussed. 

The water content and temperature of expired air, G. Galeotti (Pflilgefs 
Arch. Physiol, 160 (1014)^ No. 1-3, pp. 27-4^, fig. 1). —This paper reports a 
study of the actual water content of expired air under normal conditions and 
as affected by the humidity and temperature of the environment The tenipera.- 
ture of the exhaled air was studied with regard to its humidity, the regularity 
of breathing, the influence of inhaling warm air, and the effect produced by a 
cold bath. 

The temperature of the exi>ired air was found to vary from 34.4° to 35.7° G. 
at a room temperature of from 16° to 25°. Both the temperature and the 
humidity of the environment influenced these factors in the expired air. The 
effect of the cold bath was to lower the temperature of the air. As a result 
of these observations the author concludes that the vasomotor condition of the 
lungs influences the temperature and consequently the water content of the 
expired air. 

The temperature of expired air, G. Galeotti, Y, Scaffidi, and O. Barkan 
(Arch. Hal. Biol, 62 (1914)^ No. 3, pp. 4il~4^0). —Measurements are reported 
of the temperatures of the body and of the expired air under normal conditions, 
after fatigue, and under the influences of cold and ciitaneons vaso-dilation. 

At a room temperature of 10° 0., that of the expired air was 33 to 34°. 
By increasing the temperature of the environment (16 to 25°) the temperature 
of the expired air was raised somewhat (34.4 to 35.7°). After fatigue this 
value remained within normal limits. These experiments are supplementary 
to those reviewed above. 

Besearches on the exchange of energy in live animal tissues.—I, Micro- 
calorimetiy applied to animal tissues, A. O. DeAlmeida (Amer. Jour. Phi/siol^ 
37 (1915), No. 3, pp. 505-514, figs. 2 ).—^The author describes the technique and 
apparatus employed in experiments designed to measure the heat developed by 
animal tissue separated from tbe organism. 

Investigations at the nutrition laboratory of the Carnegie Institution of 
Washington, Boston, Massachusetts, F. G. Benedict (Science, n. ser., 4 ^ 
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(1915), M73, pp‘ 75-S4, i).—^In tiiis address tlie aatlior diseasses Tarious 
3>]i:]ses of tlie work of the laboratory and describes some of tlie apparatus used. 
Tlie results of experiments, most of whicli liaye been noted f-roin other 
sources, are briefly summarized. 

AMMAL PROBUCTIOl’. 

Poodstiife for animals and their valuation, F. A. Stockdxle {2iauritius: 
Dept, Agr,, 1915, pp. 5), —^Analyses are given of cane tops, manioc, sweet pota¬ 
toes, wheat bran, rice bran, coconut meal, cotton-seed meal, and molasses. 

Some facts about concentrated feeds, W. H. Steowd (TT'isco^n^sbt Bta. BiU. 
253 (1915), pp. 60, fig, 1). —^Analyses are given of oil meal, cotton-seed meal, 
gluten feed, distHIers" dried grains, hominy feed, bran, wheat, middlings, shorts, 
flour middllugs, red dog flour, germ middlings, rye middlings, rye bran, barley 
shorts, buckwheat bran, dried brewers’’ grains, dried brewers’ yeast, malt 
sprouts, alfalfa meal, tankage, blood meal, meat scrap, bone meal, tankage, 
molasses feed, corn, corn-soy bean silage, alfalfa hay, dried potato peelings, 
wet vinegar refuse, and various mixed and proprietary feeds. 

Vine prunings as fodder, F. de Castella {Jom\ Dept. Agr. Victoria, 13 
(1915), No. 5, pp. SlO-SlIf ).—Successful experiments in feeding vine prunings to 
cattle, sheep, and horses are reported. 

Silage feeding, 0. I. Beat ( OklaJi&ina Bta . Oire . 36 ( 1914 )^ pp . 2 - B ).— This 
circular gives general information on the feeding of silage to live stock. 

The comparative values of cotton-seed, cotton-seed meal, and corn, as 
shown by chemical analyses, O. Iv, Feancis {Oklahoma Bta. Giro. 37 {1914), 
pp. .f)^.—Data as to the composition and digestible nutrients of raw cotton-seed 
and cotton-seed meal are given. Suggestive rations for beef cattle and dairy 
cows are included. 

Coconut cake and palm-imt kernel cake {Joun Bd. Agr. ILonclon'l, 21 
(1915), No. 11, pp. 1025-1032). —^Data are summarized as to the average compo¬ 
sition of coconut cake and palm-nut cake and digestibility coefficients, and a 
general resume of experiments in feeding these products is included. 

It is said that palm-nut kernel and coconut cakes or meals are valuable feed¬ 
ing stuffs, particularly for milch cows. They are also useful for replacing oats 
for horses, but are iirobably of less value for fattening steers, sheep, and pigs. 

The feeding value of refuse brewers’ yeast: Hungarian experiments, J. 
ScHAXDL {KUztelek {BiiMpest}, 24 {1914), No. 76, pp. 2658, 2659; ahs. in Inter- 
mat. Inst. Agr. Ifo. Bid. Agr. Intel, and Plant Diseases, 6 {1915), No. 2, 

pp. 276, 277). —The composition of brewers’ yeast is given as moisture 87.CT per 
cent; protein, 6.69; fat, 0.14; nitrogen-free extract, 4.49: and ash, 1.01. 

It is said that the product can not be used for feeding purposes as it comes 
from the brewery, owing to the danger of abnormal or excessive fermentation 
in the stomach of the animal, and to its bitter taste and strong smell. After 
subjecting it to a simple cooking process it was readily accepted by sheep and 
pigs, but cows and horses refused to touch it until after* 24 hours, when the dis¬ 
agreeable taste and smell had disajrpeared. 

Ill an experiment in which two rams were fed 1.5 lbs. of chopped clover and 
0.5 lb. of yeast the digestibility coefficients of the yeast w*ere dry matter, 89 
and 54 per cent; protein, 97 and 86 per cent; and nitrogen-free extract 82 and 
86 per cent, respectively. 

In experiments with five cows fed in three periods of 30 days each, as follows: 
First and third periods 4.4 lbs. of sunflower cake, second period 2.2 lbs. of sun¬ 
flower cake and 11 lbs. of yeast, it was found that the yeast exerted no specific 
influence on the yield of milk. 
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It is said tliat tlie following quantities of tlie yeast per 1,000 lbs. ilTe weiglit 
may safely be fed: Horses, 4 lbs. ; cows, 10 lbs.; slieep, 5 lbs.; and jigs, 10 lbs. 

Tile action of taka-diastase on tke digestive power of ike kealtliy animal, 
S. Sawamuea {Jour, Col. Agr, Imp , Univ, Tokyo, o (1915), A^o. S, pp. 271-281 ),— 
From feeing trials with a sheep it is concliiclecl that the addition of 0.5 gm. of 
taka-diastase to a basal ration of hay, bran, and starch did not increase the 
digestibility of the starch, but that of crude fiber wms slightly augmented. The 
quantity of digestible protein was practically the same as where the basal ra¬ 
tion alone was fed, from which it is concluded that the addition of taka-dias¬ 
tase did not Increase the secretion of digestive enzyms in the animal body. 

Ill a second trial with twm sheep in. which 1 gm. of taka-cliastase wms added 
to the basal ration, the digestibility of the starch vras increased, as was also 
that of tile crude fiber and i>rotein. The addition of the taka-diastase appar¬ 
ently slightly diminished the secretion of the digestive enzyms. 

The results of these experiments indiciite that the addition of a very small 
dose of a digestive enzyni to the feed of a healthy animal has no effect on the 
digestion, but that when taka-diastase Is given in a quantity corresponding to 
the weight the digestion of starch is somewhat augmented 

by it, and that of protein is also increased. However, as the increase of the 
digestibility of starch is very small, it is not deemed economical to use any 
digestive enzym in the feeding of domestic animals. 

A new method (KJellestrom) for the deternimation of the live weight of 
cattle, E. MAscHEKoyi {Indus, Latt, e Zootec,, IS {1915), Ao. 7, pp. 100-102, fig, 
1), —method for the determination of the live weight of cattle is described, 
certain measurements of length and heart girth being used. 

The cost of maintenance of cattle as influenced by condition, previous 
plane of nutrition, age, season of the year, length of time on maintenance, 
type, and size of animal, P. P. Teow^bridge, C. R. Moulton, and E. D. Haigh 
{Missouri Sta, Research Bui, 18 (1915), pp, 5-62, figs, 17), —^These studies were 
made wnth 26 steers. A portion of the steers were selected as calves, full fed 
for four mouths, and assigned to lots. Hot 1 -was full fed and crowxled, lot 2 
was fed for maximum growth without laying on appreciable fat, and lot 3 was 
fed for retarded growth, about i lb. grain daily when yearlings. Collectively 
the three lots were knowm as the “ use of food ” group. Another portion of the 
steers belonged to a group known as the ‘‘regular-maintenance” group. A 
third group was called the “ special-maintenance ” group. They were full fed 
until 11 months old, when they were divided into three lots, one lot being held 
at maintenance, a second lot being allowed to gain i lb. per day, and a third lot 
losing i lb. per day. 

Three other steers were full fed for several months. Then followed SO days 
of submaiiitenanee or loss of weight, and then maintenance for GO days. One 
of these steers was then full fed for four months and nine days, put on niain- 
tenance for 240 days, again full fed for five months, and finally put on main¬ 
tenance for 110 days. This trial ended one month before slaughtering, A 
second steer, after the above treatment, for three months was fed a main¬ 
tenance' ration plus one-half the productive feed above maintenance fed to the 
first steer, was then put on. maintenance for 290 days, again fed as above for 
five months, and finally put on maintenance for 110 days. This trial ended 
about five months before slaughtering. The third steer, after the same pre¬ 
liminary treatment accorded the two preceding steers, was for three months 
and nine days fed a maintenance ration pins one-fourth of the productive feed 
above maintenance fed the first steer. Then' followed 280 days of maintenance, 
a second feeding period of five months, and a final maintenance period of 110 
days, which ended three months before slaughtering. 

T700°--No. 6—15-6 
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Tlie “use of food” steers ^^ere fed lialf as mucli liay (alfalfa) as grain, and 
tlie grain consisted of com cliop, wliole oats, and linseed meal 6:3:1. Tlie otlier 
two groups were fed foiir-tentlis as mucli liay as grain, and tlie grain consisted 
of corn cliop and linseed meal S:l. Weights, measurements, and analyses v/ere 
made. 

Tiie authors conclude from their studies that “ the mass of‘active body tissue, 
measured by the active body nitrogen, is a good medium of reference for niain- 
tenaiice costs. The relative surface area of cattle is a measure of the relative 
energy needs. The proportion of surface area to the two-thirds power of the 
live weight is shown to vaiy with the condition of the animal, but to be 
fairly constant for a given condition. The specific gravity of the blood of beef 
cattle IS shown to be fairly constant with an average value of about 1.0510. 
Poorer nutrition seems to give a lower specific gravity. The proportion of blood 
to animal is shown to vary with the condition of the animal, but to be fairly 
constant for a given condition. 

“An average consumption of 0.S26 gm. of digestible nitrogen and 170 
metabolizable calories of energy per 100 gm. of active body nitrogen per day 
are sufficient for maintenance. The consumption of energy per square meter of 
surface was 2,435 calories per day. Per kilogram of blood it required 3.31 
gm. of digestible nitrogen and 607 calories of energy. In the customary units 
per 1,000 lbs., 0.SS9 lbs. of digestible protein and 12.92 therms of metabolizable 
energy sufficed for maintenance. 

“ Condition alone seems to have no effect upon the cost of maintenance. The 
cost of maintenance is high after a previous full-fed period, and the higher 
the previous plane of nutrition the greater this increase in cost. The cost of 
maintenance decreases with increasing age. The cost of maintenance is least 
in the spring and greatest in the winter. During the other seasons it is inter¬ 
mediate. A long maintenance trial seems to eau«se a lowering cost, but age and 
previous treatment are strong contributory causes. Great activity causes a 
higher maintenance cost. Poor thrift and high cost of maintenance seem to go 
together. The heavier the animal the greater the cost of maintenance in 
energy per unit of surface area. This is due to a relatively smaller surface 
area as well as to the heavier weight sustained.” 

Growth of pasture animals, Falke (Arb. Mitt Dent. Gesell. Weideio. u. 
VielizucM Lel{ci(j, Ao. 1 (iPi4)j VP- SI, ffff* 1). —The advantages of raising 
spring calves are pointed out, it being shown that during the first sis months 
the most rapid and cheapest grovrth is made, that a summer's feeding on pasture 
puts calves in a position to undergo a rigorous winter, and that their subse¬ 
quent gains are more rapid. 

Calf-feeding experiment^ 1914, P. H. Poxtukes, A. Astdeews, and J. B. 
Gabnett (Field Emts, Barper Adams Apr. GoJ.^ Salop and Staffordshire, Fpt. 
1914, vp. 19-21, fig. 1 ).—Pour lots of 4 calves each were fed 10 weeks as follows: 

' Dot 1, 6 qt of new milk daily per calf; lot 2, new milk gradually replaced 
by a gruel made from a home-mixed calf feed consisting of oatmeal, linseed 
meal, and corn meal 2:1:2; lot 3, new milk gradually substituted by a calf 
meal consisting of ground linseed, linseed cake meal, flour, and bean meal 
5:14:2:2; and lot 4, 6 qt. separated milk, 2 to 3 oz. cod liver oil, and 4 to 1 lb, 
crushed oats per clay per calf. The average weekly gains per calf were 11.45, 
7.1, S.65, and 10.17 lbs., respectively, costing 7.25, S.08, 5.34, and 2.Sd. per pound 
of gain. 

[Sheep-breeding experiments], P. H. Potjlkes, A. Anbeews, and J. B. Gab- 
KETT (Field Ea'pts. Barper Adams Apr. Cot, Salop and Staffordshire, BptJ914, 
p. 22), —^Ewes of the Improved Welsh breed wei’e mated with pure-bred Eye- 
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landj Eomney Marsh, and Improred Welsh rams. The Ryeland cross proved to 
be tlie most desirable, both as to vigor and fattening qualities. 

Effect of dips on -woolj B. G. Enslin {Union So. Africa Dept. Agr. Ept. 
1913-14, pp. 69-73). —Experiments in wMch sheep were treated with various 
dips are reported. It is said that while wool treated with caustic soda and sul¬ 
phur in certain proportions will be dissolved, a dipping fluid made of the proper 
proportions will not damage the wool. The effect of all alkaline soda salts, when 
they are used improperly, is to destroy the spinning qualities of the wool, but it 
is said that the damage caused by the improper use of alkalis is hardly likely 
to he greater than that caused by the scab mites, for wool from sheep which 
have suffered from scab is brittle and structureless and has lost both its ^3in- 
ning and felting qualities. 

[Pig] feeding experiments, O. W. H. Rottlston et al. (Dept. Agr. and 
Tech. Tnstr. Ireland, Ept. Dept. Com. Irish Pig-Breeding huliis., 1914, pp. IB, 
IS). —It was found that the average daily gain in weight made by a large 
number of pigs fed on barley, bran, or corn was practically the same. The pigs 
fed on barley produced a better quality of pork than those fed on corn. 

In a feeding trial with 159 pigs, some fed during the summer and some in 
winter, on the average 4.13 lbs. of corn meal were consumed to produce 1 lb. of 
live weight, the maximum being 5.2 lbs. and the minimum 3.24 lbs. of meal. 
Pigs were fattened with less feed in summer than in winter. It was found that 
in a mixed feeding ration 4 lbs. of potatoes were approximately equivalent to 
1 lb. of meal for fattening pigs. Though theoretically separated milk is about 
one-sixth of the value of corn meal, it was found that when It was fed to pigs 
with meal and potatoes it was actually worth almost one-third more than its 
theoretical feeding value, probably due to the greater relish with which the pigs 
consumed their feed. 

A larger increase of weight was obtained in the early stages of fattening for 
the amount of feed consumed than in the later stages. Pigs fed either in sum¬ 
mer or in winter on raw meals (steeped in water for from 1 to 12 hours) gave 
a higher daily gain than those fed on cooked meal, and the quality of pork was 
equally as good. 

Swine-feeding experiments with a sugar feed, Richabbsen {Lmidw, Msehr. 
RJieMpravin^, 16 (1915), Wo. 28, pp. S74, S75). —^Successful experiments are 
reported in which 24 kg. of a sugar feed daily per 1,000 kg. live weight were fed 
in addition to a basal ration of corn meal and fish meal and blood or n%at meal. 
The sugar appeared to increase the digestibility of the entire ration and to 
Improve the quality of the flesh. 

The value of fish and meat meals for fattening pigs, G. Mabtinoli (Mev. 
Centro EsPud. Agron. y Yet., 7 (1914), Wo. 72, pp. 258-270; ahs. in Internal. 
Inst. Agr. [Rome], JIo. Bui. Agr. Intel, and Plant Diseases, 6 (1915), Wo. 3, pp. 
445 , 446 ).—From results obtained in experiments comparing the relative feed¬ 
ing value of fish and meat meals it was concluded that in fattening pigs from 
the earliest age fish meal proved of value in developing the skeleton and in 
stimulating the appetite and the processes of assimilation. The animals fed on 
fish meal grew more rapidly than those fed on meat meal, and they were of 
superior quality. Neither the fish nor meat meal imparted any particular smell 
or taste to the flesh. 

Artificial impregnation of mares, O. von Nkmeshegki (Dent. Landw. Tm^- 
mclit, 18 (1914), Wo. S2, pp. S8S, S84, fig . 1 ). —number of successful trials in 
artifically impregnating mares are reported. The results show that 5 cc, of the 
spermatic fluid is sufficient to impregnate one animal. 

Care and training of trotters and pacers, A. 0. Thomas and W. H. Shieids 
(Chicago: Chicago Eorseman Wewspaper Co., 1915, S. ed., pp, 176, figs. 6 ).— 
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Tlie topics discussed in tMs book are tlie snckiing colt, tlie weanling colt, mak- 
iBg speed v;itk yearlings, preparing for 2-year-oia futurities, 3-jear-okls, shoeing 
colts, defects in gait, tji^es of shoes, feeding, grooming, and other related sub- 
jeets. 

Tlie Mstoi'ical development of poultsy husbandry in Germany, A, Beeck 
(Jfj'ur. Arner, A^soc. Instr. and Invest Poultry Musi)., 1 (1915), Ho. 8, pp. ol-OO, 
61, 62). —^A resume of tlie development of tlie poultry industry in Germany. 

A poultry survey of the city of Xtliaca, O. B. Kent (Jour. Amc?\ Assoc. 
Jmir. and Invest. Poultry Ilush., 1 (1915), Ho. 6, pp. Jf5-47). —Data are given 
on tlie sources of supply and the consumption of eggs and poultry in Ithaca, N. Y. 

Aiiinial food for poultry, H, W. Jacsson (Jour. Amer. Assoc. Instr. anil 
Invest. Poultry Hiisl)., 1 (1915), Ho. 7, pp. 53, 5//.~Tlie author reviews avail- 
able evpeiimeiital work on feeding animal food to poultry, in which it appeared 
that meat-fed chicks made quicker and cheaper gains than others, regardless of 
size, and that chicks started on a ration deficient in animal food never regained 
their lost ground. He also reports his own experiments, in which hens without 
meat geneniily began laying before meat-fed hens and maintained their position 
for weeks and even months on such rations. He concludes that although the 
work done by most Investigators has usually shown a decided superiority for the 
meat-fed laying hens, there is suificient evidence the other wuiy to 'warrant fur- 
ther investigation. In the fattening of fowls animal food has appeared to be 
essential to the best results, except when milk has been used, but of the various 
sources there seems to be little preference aside from convenience or economy. 

The substitutes for animal food in common use are milk, milk albumin, or 
dried milk, vegetable sources of protein, and bone ash or phosphate sources. 
Milk albumin has not generally given good results. Milk, sour or otherwise, has 
given conflicting results. Vegetable protein 'when used under favorable condi¬ 
tions has often given a.s good results as when protein from animal sources lias 
been used. Ptesults of feeding bone ash or some carrier of phosphorus indicate 
that some of the advantage that has been claimed for animal protein may pos¬ 
sibly be due to the mineral matter contained in the meat scrap or cut bone. 

The value of mineral elemsiits in poultry feeding, M. A. Jijll (Jour. Aner, 
Assoc. Instr. and Invest. Poultry Hiisd., 1 (lOU), Ho. 2, pp. f«-d)Exjieriments 
are cited w^hich show" that mineral elements are essential for the functioning 
of the vital processes as well as for the development of bone and eggs. 

A resume of chick feeding, Claea Nixon (Jour. Amer. Assoc. Instr. and 
Invest Poultry Hush., 1 (1915), No. 6, pp. 4"^, 45).—This summarizes the princi¬ 
pal results of chick feeding experiments at the various experiment stations. 

Beport of second t'welve months’ poultry laying competition, 1913-14, at 
Harper Adams Agricultural College, Newport, Salop, W. Bkown (Field 
Fwpts. Barper Adams Ayr. Got, Salop and Btaffordsliire, Rpt. 1914, pp. 8S, 
figs, d).—-This reports a second egg-laying competition (E. S. B., SI, p. 4T2) in 
which the various breeds of poiiltiy were compared. 

It was found that a steady, though small, amount of fish meal tends to pro¬ 
duce a constant supply of eggs. The amount used was only 2.4 per cent of the total 
feed given. It is believed to be a mistake to give a full meal in the afternoon, 
since this tended to increase the number of soft-shelled eggs. The birds yielded 
a larger number of eggs if they were fed gradually during the day and given 
only a light feed at night They consumed about S9.05 lbs. of feed per^ bird 
during the 12-moutIis period, the heavy breeds consuming 91.07 lbs. per bird 
and the light breeds 86.55 lbs. 

Inbreed!ng.-*-Its effect on vigor and egg laying, X Deyben (Jour. Amer. 
Assoc. Imfr. and Invest Poultry Hush., 1 (1915), No. $, p. 19).—The author 
reports the results of Ms studies at the Oregon Experiment Station. 
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rom different matings wliere tlie son was bred to tlie motber^ tiae pullet 
offspring showed a lower average egg^ yield than others not inbred. There was 
greater Tariability in production from 'the inbred pullets ; tliat is, there was a 
wider range between the Mgbest and lowest indiyidual records than was the 
case with those not inbred. The vigor of the laying stock as shown by the 
mortality records was lowest in the inbred stock. The vigor of the offspring 
as shown by tiie mortality records of tlie chicks w^as lowest in the inbred stoek. 
There was a lower fertility of eggs in the inbred stock. -So far as fixing the 
character of egg production is concerned, inbreeding proved a failure.’’ 

■ The author states that in all Ms experiments with heavy layers, with one 
or two exceptions, a high record hen has never been secured by inbreeding or 
line breeding. The average result from inbreeding has been lower than from 
outbreecHng. 

Additional data on effect of castration in domestic fowl, H. D. Ooodale 
(/our. Am&r. Assoc. Instr. and Invest. Poultry Eusl)., 1 {1915}, No. S, pp. 23, 
2 ^).—This continues work conducted at the Oregon Experiment Station and 
preTioiisly noted (E. S. R., 29, p. 60). 

It was found that “ castration of the male brings about comparatively small 
changes in the secondary sexual characters. A capon is externally like the 
male, except that the comb and wattles remain small for a long time. More¬ 
over, they do not as a rule crow or tread the hens. However, in some capons 
kept for a number of years the comb and wattles began to grow after 
eighteen months of age, eventually reaching a large size. These birds crow 
and exhibit sexual reactions. Castrated drakes, too, develop the plumage of 
the normal male. Those castrated completely possess one r>eeiiliarity, how¬ 
ever, in that they do not assume the summer plumage, but, although molting 
freQuently, always retain the so-called breeding plumage. 

‘*On the other hand, the female, whether duck or fowl, from wMch the 
ovaries have been completely removed always develop male characters in large 
measure, though the degree to which these characters develop varies somewhat 
In some individuals of each species the assumption of the male plumage has 
been practically complete. The castrated pullets look very much like capons, 
but have short legs. Sometimes, however, the comb and w^attles become rela¬ 
tively large. The reason for this, perhaps, is to be found in a compensatory 
hyp)ertropiiy of the Wolfian body and duct observed in one instance, which seems 
to persist In some normal females for some months at least. It is quite pos¬ 
sible, too, that the comb and wattles of the male owe their development not 
so much to the spermatogenetic tissue as to the epididymis. In ducks, after 
the renioval of the ovary, the plumage sometimes becomes exactly like that 
of the male. How’'ever, in no instance has it been observed that the color of 
the upper mandible became like that of the drake, nor has a duck been 
observed which developed the male’s voice, though in some instances they are 
unable to produce a normal ‘quack.’ In some Instances, too, the castrated 
ducks develop the summer plumage. There is, however, a class of females 
which after castration do not develop typical male plumage, hut acquire a dis¬ 
tinctive type, which is made up of numerous feathers of the male breeding 
plumage type and a second type bearing a close' resemblance to the feathers 
of the male’s summer plumage. In some sections these last are often like those' 
of the female. These females are undoubtedly constitutionally different from 
the others. Thus far all pure-bred females have belonged to the types just 
described, ’while those females which develop the most perfect male plumage 
have always been hybrids. 

“ In a number of instances the complete removal of the ovary has not been 
effected, but minute portions remained behind. In these instances the new 
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fe:i tilers wliieli dereloped immediately after the operation were like those of 
the male, but those which developed still later were female. Many were partly 
liiale and partly female, the male portion in some instanees being separated 
by a clear-cut transverse line from the female part. A regenerated ovary 
has been found in all such instances. In birds which were molting when 
completely" OTariotomlzed the partly grown feathers exhibited the first sign 
of male characters about ten days after the operation, so that it seems 
probable that the change in the mode of development must take xilace almost 
immediately. . . . 

"‘We may conclude, therefore, that while both the ovaries and testes pro¬ 
duce internal secretions, their effect is quite different, that of the ovary being 
the most striking in that it is responsible for develoxment of the female 
secondary sexual characters. Possibly, as a working hypothesis for birds, we 
may assume that the secondary sexual characters of the male, subject, of course, 
to the above observations on the comb, wattles, and crowing instinct, are com¬ 
mon to each sex, but are modified in the female, under the influence of the 
ovary, into her characters. Hence, after castration the male characters de¬ 
velop while in the male no comparable change takes place.” 

On the ryhthm of egg production, H. D. Goodade (Joun Amet\ Assoc. Instr. 
€mi Invest. PfMiltry Eml)., 1 {1915), No. 3, pp. 18, 19 ).—^It has been observed 
at the Massachusetts Experiment Station that most hens lay for a period of 
several days and then skip one. The first day of a series the hen lays early 
in the morning. The time she lays the next-day depends largely on the char¬ 
acter of her particular rhythm. If the rhythm is such that she lays only every 
other day, she usually lays about the same time each day, i. e., 10 a. ni., 0, 11 
a- in., 0, 10 a. m., 0, 11 a. m. If she lays two days out of three, the first egg 
is laid during the morning and the second during the afternoon, i. e., 10 a. m., 
3 p. m., 0,10 a. m., 2 p. m., 0, 9 a. m., 1 p. m., 5 p. m., 0. As the period lengthens 
the number laid in the morning increases until the larger proportion are laid 
before noon. Thus, S a. m., 9 a. m., 10 a. m., 10 a. m., 10 a. m., 10 a. m., 9' a. in., 
10 a. m., 9 a. m., 5 p. m., 11 a. m., 11 a. m., 5 p. m., 11 a. m., 11 a. m., 2 p. in., 
2 p. m., 4 p. ni-, 0. There is, however, much variation. 

Some hens lay every other day, or we may say, a I rhythm, others §, that is, 
two days out of three, others f, and so on. None of these types are character¬ 
istic of any one hen. Many individuals, however, seem to center about a 
particular rhythm. 

On the basis of winter egg production birds fall into three clases—high, 
mediocre, and zero producers. The dividing line between the high and medi¬ 
ocre producers came at about 30 eggs. There is great variation in the number 
of eggs laid by birds in the over-30 class. Broodiness, age, and time at wdiicli 
laying commences In the fall all influence the number of ^ eggs laid. But aside 
from these factors birds of the same age, beginning to lay at approximately the 
same time, and which do not become broody, do not lay at the same rate. 

With regard to rhythm and very high egg production, the curve of the winter 
egg production did not slope evenly to the base line, but formed a shoulder at 
70 to 80 eggs. This shoulder is taken to be an indication, from a genetic stand¬ 
point of a group ot individuals differing genotypically in their capacity for egg 
producton from the remainder of the high class. The existence of this group 
is thought to be due in part to the high-frequency pullets. 

Various causes may interfere with the normal rhythm, such as environment, 
season, method of management, and internal factor, as broodiness. 

It has been found that there are hens which never lay an egg, but which 
visit the nests according to a very definite rhythm. The hours of such visits 
fall into the same sort of rhythm as normal hens. These facts point to 'the 
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existence of some mex'lianism other than the formation and deposition of an 
egg which controls the extrusion of the egg. It is said tlia-t laying hens often 
visit the nest at the proper day and hour, hut fail to lay. Such hens usually 
lay the day previous and the day after In regular routine, though at times they 
may pay two or more such nonproductive visits in succession. 

The amoTint of carbon diosid thrown ofc by eggs during the incubating 
process, H. Atwood and C. E. ‘Weakley, Jb. {Jour. Anier. Assoc. Instr. ami 
Inrest. Poultru flK-sh., 1 {1915), Xo. 4, pp. 26-2S). —^Worh is reported from the 
West Virginia Station In which the carbon dioxid thrown oH by nine eggs 
from three hens during Incubation was determined. 

It was found that as the incubating process goes on the carbon dioxid thrown 
off increases very rapidly. The loss of carbon dioxid during the last five days 
of incifioation was about five-eighths of the total loss of carbon dioxid, twice as 
much as that given off in the third five days, ten times as much as that in the 
second five days, and almost fifty times as much as that in the first five days. 
In an incubator this carbon dioxid most be removed or at least kept below a 
certain maximum, w^hich some investigators (E. S. II., SI, p. 172) have found to 
be 150 parts in 10,000. If this maximum is not to be exceeded, 100 fertile eggs 
will require 105 cii. ft. of fresh air to be passed over and around them on the 
twentieth day to keep the embryos from smothering. 

A considerable excess of air was used in this test vrith no 111 effect. 

Peacock“guinea fowl hybiids, D. Bbentana (Hod. Zooiatro, Parte ScL, 
25 (1914), X'g. 11, pp. 1001-1009, figs. 2; al)s. in Internat. Inst. Agr. Jio. 

Bill. Agr. Intel, and Plant Diseases, 6 (1915), No. 2, pp. 2S'0. 281). —An account 
is given of the hybridization between two guinea fowl hens and a peacock. 

The hybrids resembled the peacock more in their general slender form, 
especially in the head and neck, although there was a noticeable absence of all 
the characteristic appendages of the head and tlie train was much reduced. 
The plumage exhibited striping, which is to be considered as the primitive 
type. It was of a dark fawn with black stripes in the lower part of the neck, 
becoming paler fawn with black specks in the region of the thorax, abdomen, 
and flanks. 

Bibliography [of poultry literature] (Jour. Anier. Assoc. Instr. and Invest. 
Poultry Hush., 1 (1914), No. 2, pp. 5-7). —bibliography of poultry literature 
published between July, 1013, and July, 1914. 

DAIRY EAEMIHG—BAIBYIHG, 

The value of barley for cows fed alfalfa, G. H. Tbue, F. W. ‘Woll, and E. G. 
VooiiniES (California 8ta. Bui. 250 (1915), pp. 423-445, figs. 7).—Two lots of 
seven cows each, as nearly alike as possible with reference to breed, age, 
weight, and production, were fed during three i^erlods of three weeks each by 
the reversal method, one lot receiving *30 lbs. per day of green alfalfa and 
alfalfa hay ad libitum, while the other lot received in addition approximately 
1 lb, of barley to every 5 lbs. of milk produced by the cow. 

During the alfalfa-barley periods the cows consumed an average of 210 lbs. 
of green alfalfa, 141 lbs. of alfalfa hay, and 42 lbs. of barley per head per 
week, and produced 183.3 lbs. of 3.6 per cent milk, or 6.65 lbs. of milk fat; dur¬ 
ing the alfalfa periods, 210 lbs. of green alfalfa and 153 lbs. of alfalfa hay, and 
produced 157.6 lbs, of 3.7 per cent milk, or 5.S7 lbs. of milk fat. 

Comparing the net Increase in the cost of the rations ineurrecl by feeding 
barley with the increased value of production, a profit of $4,78 was secured as 
a result of adding barley to the alfalfa ration, on the basis of selling milk at 
16 cts. per gallon and including the value of the gain in weight by the cows 
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at 5 ets, per pound. On tlie basis of butter fat sold at 33| ets. per pound, a 
loss of $5.62 for tlie cows during tbe actual feeding of barley was obtained. 

In a second and similar experiment with two lots of nine cows, fed during 
two periods of four weeks eaeii by tbe reversal method, during tbe alfalfa- 
barley periods tlie cows consumed an average of 440 lbs. of green alfalfa, 95 lbs. 
of alfalfa bay, and 40.3 lbs. of barley per bead per week, and produced 134.0 
lbs. of 3.TS per cent milk, containing 1T.3 lbs of solids and 5.0S lbs. of butter 
fat; during tbe alfalfa periods, 523 lbs. of green alfalfa and OS lbs. of alfalfa 
bay, and produced 119.1 lbs. of 3.76 i3er cent milk, containing 15.1 lbs. of solids 
and 4.4S lbs. of butter fat. Larger gains In weight of the cows were made dur¬ 
ing the barley x>^i'iocls than when rough feed only was fed. The Increase in 
the value of the products obtained as a result of feeding barley wms not suffi¬ 
cient to pay for the grain fed, whether the calculations be based on whole milk 
at 16 cts. per gallon or butter fat at 33^- cts. per pound. 

The results of the two exi>eriments show that “an immediate increase in 
production •will be secured as a result of the grain feeding, but that this in¬ 
crease will not, as a rule, pay for the extra cost of the ration. On account of 
the increased production obtained and the residual effect of the grain feeding, 
as well as its favorable influence on the condition of the cows and their off¬ 
spring, it may be concluded, however, that the practice of feeding grain to 
cows on alfalfa is economically sound and may be recommended. This holds 
true, especially, for heifers and young cows, as well as for heavy-producing 
animals wlileh can not be brought to a maximum production on roughage only, 
even if this be as excellent and palatable a feed as green alfalfa or good alfalfa 
hay.” 

Prolificacy in the breeds of dairy cattle (Guernsey Breeders^ Jour,, n. ser., 
7 (1915) y No. 7, pp. 18, 19, flg. 1 ).—A comparison of the various breed associa¬ 
tions as regards number of registrations, increases in registration during the 
past decade, and extent of importations. 

Holstein makes new world^s record (Breeder’s Ga,z., 67 (1916), No. 25, p. 
1207). —It is said that the world’s record for fat production has been broken 
by the Holstein cow Finderne Pride Johanna Hue, which has eomi'>leted a 
record of 28,403.7 lbs., of milk containing 1,176.47 lbs. of milk fat in one year. 
This cow produced In seven days, at the close of her yearly test, almost as much 
fat as in her best seven days at the beginning of the test. 

The dairyman versus the dairy? O. E. Noeth (Am ,ok dour. Pul). Health, 5 
(1915), No. 6, pp. 519-525, fig. 1 ).—^This article relates the circumstances of a 
demonstration which had as its purpose a comparison of the work of two 
groups of dairy farmers i3roducing milk at different times in the same dairies. 

It is concluded that the dairyman is the chief factor and the dairy of sec¬ 
ondary importance- 'The clean dairyman may be transported from dairy to 
dairy and can make clean milk wherever he goes.' It is said that if all noii- 
Cfssentials or matters of secondary importance are eliminated, the factors which 
even alone are sufficient to produce under the conditions found in ordinary 
dairies a milk so clean that it will have with great regniarity a bacterial count 
of less than 10,CK30 bacteria per cubic centimeter are as follow^s: Milking with 
dry hands into covered milking pails, the proper washing and sterilization of 
milking palls and milk cans, cooling the milk by placing the cans in tanks of 
cold water or ice water, regular laboratory testing of the milk for bacteria, and 
payments based on the laboratory tests. 

The score-eard system for the inspection of dairy farms (TJmu, Got. Head¬ 
ing, Dept. Ayr, and Sort, Bui. 22 11915], pp. XT-fiS, fig. i).—Part 1 of this 
bulletin consists of a discussion of the score-card system by J. Mackintosh, and 
part 2 contains a score card with explanatory notes. 
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A survey of tlie milk situation in Kansas, L. A. Cothgdon (Bnk Kans* B(k 
Health, 11 (1915), Ho. 4, pp. 81-128, figs. 7).—^Tiie topics discussed in tills 
bulletin are bacteria in milk, adulteration, dairy inspection, tiie milk sediment 
test, pasteurisation, analyses of milk, infinence of foot-and-moutia disease on 
milk, etc. 

The importance of milk sugars for the hygienic judging of milk, A. 
Gabathxjleb (Ztschr. Fleisch. n. Milcliliyg., 25 (1915), Wos. 7, pp. 97-100; 8, pp. 
113-119; 9, pp. 185-140). —It is stated that tlie least functional distiirbaiice 
results in a lowering of the milk sugar content of tlie milk. At tiie beginning 
and end of tlie lactation period the milk sugar content is tlie lowest, wliile tbe 
middle milk is tlie Mgbest, decreasing toward the end. CEstrum lias little effect 
upon the production of milk sugar, and castration is without any noticeable 
effect. A salty flavor of milk is due not so much to the presence of sodium 
ehlorid or other salts as to the diminution of the milk sugar content. It is 
recommended that in judging milk from a hygienic standpoint its lactose con¬ 
tent should be taken into account. 

On an epidemic of sore throat and the virulence of streptococci isolated 
from the milk, E. C. Rosenow and V. H. Moon (Jour, Infect. Diseases, 17 
(1915), Ho. 1, pp. 69-71). —^An account is given of an epidemic of streptococcal 
sore throat, traced to an infected milk supply, which subsided when pasteuri¬ 
zation of the milk was instituted. 

Virulent streptococci isolated from the milk showed selective preference 
for certain animal structures, such as joints, muscles, gall bladder, etc., as had 
the streptococci in strains isolated from articular and muscular rheumatism 
in man, and in certain ‘ laboratory ’ strains after they had acquired a certain 
grade of virulence. Furthermore, the organisms from milk resembled the 
rheumatic strains culturally and morphologically. Involvement of muscles 
and joints occurred in patients who were infected by the milk. These observa¬ 
tions strongly suggest that infected milk, in addition to causing epidemics of 
sore throat, in which the symptoms are acute and marked, may be the source 
of streptococci of such virulence as to cause rheumatism and allied conditions 
in human beings.” 

The advantages and disadvantages of preservatives in food, W. Q. A. 
Robeetson (Joun Btate Med., 23 (1915), No. 6, pp. 176-182). —The author cites 
experiments and other authoiities tending to show that the addition of small 
amounts of boric acid (0.2 per cent) to milk is not deleterious to the human 
economy. He suggests that the addition of this preservative to milk in minute 
amounts be allowed, thus avoiding the possibility of using milk which is under¬ 
going decomposition. 

Tables for blending milk and cream or different percentages of cream, 
Maegtjeeite J. McNally ( {Hew Castle, Pa.): MUJer, Pyle d Grraliam, 1915, pp. 
25). —This is designed for the use of creamery and ice cream factory operators, 
milk dealers, and condensers. It contains complete tables for making an SO-lb. 
blend of any percentage from 8 to 30, inclusive. This is done hy mixing cream 
testing from 15 to 46 per cent of fat with skim milk, or with any percentage of 
milk or cream from skim up to 30 per cent. 

How to make creamery butter on the farm, W. T. and Mss. McLaughlin 
{MimieapoUs, Minn.: The Lakeland Press, 1915, pp. 96, pis. S, figs. 8). —^A dis¬ 
cussion of dairy-farm management methods, together with instructions for 
butter making on the farm. 

The manufacture of cheese with selected ferments, F, .Samasani (Ann. R. 
Btaz. Bper, Cmeif. Lodi, 1913, pp. 13-23). —^The application of pure lactic fer¬ 
ments in the manufacture of Grana and some other cheeses is discussed. The 
milk is cooled, a culture of a lactic bacillus of great strength which has been 
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dereloiml Id wliey is added at tlie rate of 1:1.000, and a temperature ranging 
from o5 to 40° C. inalntjiined for at least 24 liours. 

Blrte-veinsd clieese, or Dorset “ Viany ’’ (Dairy, 21 (1015), Ao. SIS, p, io^).— 
Tiie iiietliocl of making biiie-vemed clieese, known as Dorset Yinny, is de¬ 
scribed 

Ciiemical exammatioii of glaee, K, H. Vakil (Jour, Sac. Gheni. Indus,, 3^ 
il91o). Vo. 7, p. 320; ahs. in Analyst, 40 (1915), No. 47i, p. 2S'4 ).—Presii samples 
of gliee, iiiaiiily from biid'alo’s milk, gave the following average analytical re¬ 
sults : Biityrorefraetonieter at 40° C. 44.35, saxionification value 226.9, Beicliert- 
Meissl number 23.05, and acid value 2.14. 

Bibliograpliy of dairy literature, compiled by A. Beosch (llitt. Deut. 
31ilclm. Ter., 31 (1914), Oct., -pp. 223-233). —This gives a bibliography of dairy 
literature published during a i)ortion of 1914. 
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Epizootic abortion, S. Stockman (Jour, Compar. Path, and Tlicr., 27 (1914), 
No. 3, pp, 237-246). —It is stated that practically all of the domestic animals can 
be infected with Bacillus abortus, but that bovine abortion under natural con¬ 
ditions of infection is almost entirely confined to the bovine species. Although 
an animal of the bovine species may be experimentally or naturally infected 
with the ovine disease (vibrio of McFadyean and Stockman) it is miusiial, so 
far as experience goes, to find a large number of cases of natural infection in 
bovine animals due to the vibrio. It appears that abortion in mares is due to 
members of a group of micro-organisms totally different from those which 
usually cause abortion in other species, but as yet the equine disease has not 
been the subject of as much study as the disease in other species. 

Seriim from an anlinal affected by Bangs bacillus will cause agglutination of 
the bo'vine bacillus, but it will not agglutinate the vibrio. The same is true 
with the other biological tests. The disease in bovlnes Is essentially of a 
chronic nature. Bovine abortion assumes epizootiological characters, 'while 
the ovine and equine diseases usually occur as enzootics, but this seems to arise 
more from the trade transactions and method of breeding to which the different 
species are subjected than from other causes. . . . 

“No great aeeiiiiiiilatioa of virulent material occurs in any part of the body 
with the exception of the pregnant uterus of an affected animal. It follows 
from this that gross infection of pastures, stables, or cowsheds only takes i)lace 
just before, during the act of, or subsequent to abortion.” Infective material 
ill the bovine disease may remain virulent for a period of‘ many months outside 
the body of the living animal, on the pastures, or in the cowsheds. The infective 
material from the uterus of a cow is not excreted any considerable time before 
the act of abortion. In the ewe, however, a discharge containing vibrios may 
pass out on to the pastures from the genital organs a few days after infection, 
and many weeks before the animal is known to be infected. How long an ani¬ 
mal which has aborted may remain infective (viruleiicy of the causal microbe 
in the genital organs) has not been accurately deterinlneil. lYith regard to the 
cow, a large number of animals have got rid of the infected material from the 
genital organs from two to three months after the act of abortion. 

Artificial inimiiiiization was made on several thousand animals. When a 
colossal dose of bacilli was injected subcutaneously into a nonpregnant animal 
and that animal became pregnant some two months later it did not abort 
This finding might, however, be interpreted to-mean that although bacilli may 
still be in the body the organism, has become so resistant to them that they can 
not flourish even in the pregnant uterus. 
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Tlie disease is believed to be disseminated in tlie bovine by way of tbe alimen¬ 
tary tract, blit it Is also tlieoretically possible that the cow 122115 - be infected when 
seri'ed. It seems very doubtful if the pregnant uterus of a noninfected cow eiiii 
become infected by the bacillus of bovine abortion traveling up the genital 
organs from without as the bacillus of Bang is nonmotiie. With the ovine 
disease the genital avenue of Infection seems more proljable. 

For the diagnosis of the disease the complement tixation and aggiiitination 
tests give satisfactory results. See also previous notes (R S. E., 29, p. 481; SO, 
p. 684). “ In the application of serological methods to a herd or fiock with the 
object of picking out the infected animals, weight must be given to the same 
considerations as in the ease of the tuberculin test for a similar purpose.” 

As regards prevention, it is thought that state measures based on effective 
restrictions on the movements of infected animals would be ruinous to the 
business of farmers. By the serological methods it would be possible to estab¬ 
lish infected cows in a herd, and Vv-here trained men are not available for this 
w’ork or where there are no provisions for isolating infected animals before 
they abort or calve, an effort should be made to prevent gross infection b 3 ' the 
Immediate removal of infective material and by thorough disinfection of 
barns, etc. 

Immunization, however, in addition to the above-inentlonecl general meas¬ 
ures of prevention, Is deemed the best method for solving the difficulty. Since 
trouble was experienced in regard to the transport and injection of large 
quantities of liquid culture and abscess formatfous were liable to follow its use, 
massive cultures are noiv prepared by growing on potato meat extract peptone 
bouillon agar containing salt, glucose, and glj-cerin. To wash the bacilli from 
the agar contained in ordinary medicine bottles, about 30 cc. of saline solution 
is added with a sterile hypodermic syringe. The bottle is shaken violently in 
order to rub all the bacilli from the agar, which breaks up into small portions, 
and the bacillary emulsion obtained in this w^ay is xjassed through a strainer. 
Some thousands of animals have been inoculated without abscess formation 
due to extraneous contaminations during the operations. 

“ Two kinds of vaccine have been tried: Antiabortion A, consisting of living 
bacilli, and antiabortion B, consisting of bacilli killed by exposure to a tempera¬ 
ture of 65° G. for half an hour. Only nonpregnant animals have received A, 
Only one dose of A was given, and the animals were not put to the bull, ex¬ 
cept in certain cases by error, for at least two months after inoculation. Anti- 
abortion B was given to cows already i^regnant, and a dose (half the growth 
on a culture bottle) was injected each month up to the sixth month of preg¬ 
nancy. In both cases only badly infected herds -were chosen for the observa¬ 
tions. The herds vrere taken in groups in different parts of the country, and a 
local organization wms set up in each case consisting of members of farmers’ 
societies and veterinarians. . . . 

” Over 3,000 inoculations have been carried out, but it has so far been possible 
to collect and tabulate the completed results in only one or two groups. The 
trials with vaccines A and B were in most cases carried out on the same farms, 
and the controls acted as such for both methods.” The best results "were ob¬ 
tained with vaccine A, although the animals inoculated with vaccine B showed 
a greater percentage of normal calving than did the controls or nonimmunized 
animals. 

The biology of pseudoanthrax bacilli.—Contribution to the differential 
diagnosis of anthrax and pseudoanthrax bacilli, K. PoivSchischewsky 
{Berlin. Twriirztl. Wclinsclir., 31 {1915), h~o. 2, pp. 16, 17).—^Two types of 
pseudoanthrax bacilli are described, ( 1 ) typus pseudoanthracis which gives a 
luxuriant growth in agar and gelatin stab cultures in the shape of thick 
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branchings and on potatoes grows as a red-brown layer, and (2) typns anthra- 
coides wliich grows in agar and gelatin stab cultures as biitton-like colonies 
and on potatoes as a dirty-gray layer. 

Antiirax precipitating sera react positively with both anthrax and pseiidoan- 
tlirax bacilli, conseanently tbe test can be regarded only as a group test. An¬ 
thrax and pseudoantlirax antigens show positive by tbe complement fixation test 
w-itli pseiidoantbrax and anthrax sera. On blood medium tbe pseucloaiitbrax 
bacilli show a definite hemolysis while anthrax bacilli do not Pseiicloanthrax 
bacilli are not pathogenic except possibly for mice. Passage tests did not 
increase the virulence of the bacteria. 

A butcher slaughtering one of the hogs examined became infected and died, 
having all the symptoms of anthrax. The significance of pseudoanthrax bacil¬ 
lus infection in man is discussed. 

An unusual result following anthrax vaccination and a lesson, M. P. 
Eavexel (Amer. Vet. Rev., Jf6 (1915), No. 6, pp. 634-538). —^An account of the 
death of 41 animals treated with anthrax vaccine. The courts decided that the 
manufacturers of the vaccine were not at fault. 

Eradication and treatment of the foot-and-mouth disease according to my 
system, IV, h. Hoffmaxn (Heilung Her KranJcen mid Vertilgting der Maul und 
KlauenmucJie miah meinem System, IV, Stuttgart: Stable Friedel, 1914, pp. 
409-502). —description of the author’s experience in treating and eradicating 
foot-and-mouth disease with euguform in the community of Zuoz (Grraubiinclen). 

Further observations on the'''effect of quinin in rabies, V. H. Moox (Joiir. 
Infect. Diseases, 16 (1915), No. 1, pp. 58--62). —This is a report of experiments 
in continuation of those previously noted (E, S. E., 29, p. SS3). 

It is concluded that quinin has failed to be regularly effective as a cure or 
preventive of rabies in animals. Given in the latter stages of hydrophobia in 
two human cases, it produced no significant results, but it appears to retard 
somewhat the development of street rabies if given in large doses during the 
incubation period. “The results indicate that the organism which causes 
rabies is influenced in some degi*ee by quinin. This is significant as showing 
that the organism is snseeptible to therapeutic measures, and gives reason to 
hope that some drug may be found which will be of value in the treatment of 
hydrophobia. “ 

Experimental study of the distribution and habitat of the tetanus bacillus, 
W. XoBLE Infect Diseases, 16 (1915), No. 2, pp. 132-141). —“The tetanus 

bacillus appears in the intestines of many normal animals, especially of the 
herbivora, but apparently it seems impossible, with the methods at our dis¬ 
posal, to detect it there unless it is present in relatively large numbers. Ex¬ 
perimental evidence shows that the tetanus bacillus may multiply in the 
intestines of such animals. The intestines, or rather the intestinal contents of 
certain individual animals, seem to offer especially favorable conditions for the 
growth of the tetanus bacillus; such animals are ^ tetanus carriers’ comparable, 
in regard to the distribution of the organism, with typhoid or cholera carriers 
among human beings. 

“ The presence of tetanus spores in soils, street dust, fresh vegetables, and on 
elothlng and the skin is undoubtedly due to fecal contamination.” 

Some further investigations on hog cholera, K. Uhlenhuth, H. Giedemeis- 
TEB, and Iv. ScHEEx (Arb. K. Gsndhtsamt., 47 (1914), No. 2, pp. 145-239), — A 
continuation of investigations published in 1907. 

In the work previously reported no cognizance was taken of the fact that 
disinfectants act less effectively in solutions, etc., containing protein substances 
than they do in aqueous solutions. In these experiments phenol, corrosive 
sublimate, antiformln, ozone (all used in the previous experiments)-, and milk 
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of lime, ealciimi liypocMorite, cresol soap solntion, lysol, soda and soap solution 
were tested on urine filtrates from diseased animals and serum (Tiriis) filtrates. 
After tlie urine or virus was kept in contact witli the disinfectant for specified 
lengths of time, it was injected intramuscularly into slioats about eight weeks 
old. 

One per cent corrosive sublimate solution was not able to destroy the virusg 
a protein-containing flu id, with certainty by a three-day exposure. The virus 
in the urine, however, was considerably weakened on a 15-minute exposure and 
ill one case was destroyed. Carbolic acid (5 per cent) did not affect the virus 
in urine on a 15-minnte exposure. ISTo tests were made with the virus serum 
because it had been previously found by IJhlenhuth and others that the virus is 
not killed after several claj^s of exposure. A 2 per cent antiforroin solution wull 
kill the serum virus in two hours and a 5 and 10 per cent solution will kill 
after one hour. The urinary virus was killed within 15 minutes by 2 per cent 
antiform in, but with a 5 or 10-minute exposure it was still fully virulent In 
one-half hour exposure to a 3 per cent solution of cresol soap solution, the 
serum virus filtrate was almost or entirely destroyed, while the urinary virus 
was regularly destroyed in 15 minutes. Three per cent lysol solution did not 
regularly kill the serum virus filtrate in one hour. Milk of lime, used in the 
same proportion as virus, killed the urinary virus in 15 minutes but gave irregu¬ 
lar results with the serum virus. Calcium hypochlorite (1:5 and 1:20) de¬ 
stroyed the virus from both sources in 15 minutes. Virus was not killed by 
either soda or soap solution. The findings as regards the value of 6 per cent 
cresol soap solution confirmed those of Dorset reported some time ago. 

The filtered urinary virus when kept outside of the animal body is much 
less stable than the serum virus. There are instances, however, where the 
serum virus, a protein-containing fluid, when kept in the ice box loses its 
virulence much sooner than the urinary Virus. This may in part be due to the 
eopresence of antibodies in the serum. The virus in urine filtrates was de¬ 
stroyed by heating to 65 and 58® G. for one hour, but heating one-half and tw^o- 
thirds hour at 58® did not destroy its disease-producing power for shoats. The 
lurus in both urine and serum was very labile toward putrefactive processes. 
Five and nine-hour exposures to sunlight had no noticeable effect on the virus. 
In the carcasses of pigs stored in a cool place the virus was still active after 
33 days. Exposure of virus to an oxygen-free atmosphere (carbon dioxid, 
hydrogen, or illuminating gas) in most instances did not affect the potency of 
the virus. 

In experiments on the behavior of the virus in the body it was found that the 
urine of a pig collected fi:ve days postinfection was capable of infecting shoats. 
The purulent material from the skin lesions of experimentally infected shoats 
when transferred to healthy shoats produced the disease. This as well as the 
nasal secretion is deemed of particular importance as to contact infection. 

The development of the trachoma-like bodies was studied morphologically, 
and scrapings from the conjunctivas of affected pigs were implanted in the con¬ 
junctivas of healthy pigs and other animals, i. e., monkeys, rabbits, guinea pigs, 
goats, dogs, horses, bovines, and an ass. In all animals, with the exception of 
the pig, the results were' negative. One hundred sound normal shoats were 
examined for the presence of trachoma bodies. Cellular inclosures were also 
found in 3 per cent of pigs free of hog cholera. The eye secretions as well as 
serum virus filtrates and fresh feces from cholera hogs when smeared on the 
conjunctivas of pigs apparently will produce the disease. 

No Immunity could be produced by introducing vaseline virus ointment into 
the conjunctival sack of pigs or by rubbing it in the skin. Enuniform results 
were obtained by injecting virus in the ligated tail. Tests made for obtaining 
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iiii atteniiated viriis were tried on imiiixine pigs, bnt tlie results were iinsatis- 
factorj- Somewhat better results for obtaining attenuated virus were given 
| 3 T the simultaneous method. Tlie animals were infected hy way of tlie con- 
jiiiietiva witli virus and were given immune serum intramusciilaiiy. 

With the idea of preparing immune serum at lower cost the urinary filtrate 
of clioiera hogs was tried. The results with horses were negative, but in the 
ease of hogs antisera were obtained vrhich were as potent as the ones ixrodiiced 
with virus serum filtrates. Uremic symptoms were noted in some of the anh 
mals treated with large amounts of urine filtrates. Organ extracts were also 
tried. 

The lungs, liver, spleen, kidneys, lymphatic glands, mucosa^ of intestines, 
and Intestinai contents of all hogs coming to autopsy were given bacteriological 
examination. The bacteria were studied in milk, litmus milk, Lbffler’s mala¬ 
chite green, Barsiekow's solution I and II, Hetsch’s solution, glucose and lactose 
bouillon, and neutral red and orcein agar, and as regards their biological and 
serological behavior. Out of 90 animals segregated in special cages only 14 
showed the Bacillus sulpestrfer, while 15 out of 20 pigs which were allowed 
to run with other infected hogs showed it. The organisms at first did not 
agglutinate with pestifer and paratyphoid B sera. It seems possible that 
secondary bacteria present in hog cholera migrate into the blood stream of 
affected animals. 

In addition to the paratyphoid group of bacteria, the bacteria of the 
hemorrhagic septicemia group may also be present. The greatest percentage of 
B, siiipestifcr, B. enterituUs (Gartner), and B, suisepticiis were found in the 
stables where the animals were allowed to run together. The B, suisepticus 
isolated was virulent for mice, guinea pigs, rabbits, and pigs. Tariable results 
were obtained with B. suipestifcr and B. cntentidis (Gartner) with shoats. 
In some cases the injection of B. suipestifcr produced a disease similar to hog 
cholera, especially the intestinal changes. B. auipcstlfer (Tolclagsen), according 
to Dainmann and Stedefeder (E. S. E., 24, p. 300), and the Glilsser bacillus, 
i. e., B. ippM siiiSi do not produce indoi, nor is iitmiismannite-nutrose solution 
(Hetseh) affe:*ted. The organisms were pathogenic for pigs, but large doses 
were necessary. The best route of Infection was per os. Shoats rendered 
immune against the filterable virus could only be infected (either by the 
intravenous or os route) in a few instances. Spontaneous infection tests 
showed that these bacteria are not in any way infectious, as one is led to 
believe from the work of Ffeiler and Kohlstoek (E. S. R., 32, p. 378) and 
Weidlich (B. S. R., 32. p. S3), 

The bacteria isolated could be differentiated by culture studies and the 
agghitiiiatioB tests. Xotwith;standmg this, some YoMagsen cultures were found 
labile in their behavior when examined ctilturally as well as serologically. In 
some cases YoMagsen strains were influenced soon after isolation by para¬ 
typhoid B and pestifer sera. 

The behCcVior of Oliisser bacteria with specific sera is also discussed. 

When to vaccinate against hog cholera (CaJifonna Bta. Giro. 132 (1915), 
pp. Jp fig, 1 ),—This circular gives advice concerning the early recognition of 
hog cholera, the methods for immunisation, means of preventing the spread 
of the disease, and an announcement of the sale of aiitihog-cholera serum by 
the ITiiiversity of California. 

Some diseases of the respiratory tract of the horse which resemble glan- 
dei*s, ,E. JoEsr {Ztsclir, Infectionslranit. n. Ilyg. Baiistiere, 16 (1915), Bo, 4, 
pp. 239-263, figs, id).—The pathological changes in the upper respiratory tract 
dealt with incliicle tuberculosis of the mucous membrane of the nares, cicatrices 
of the nasal mucous membrane, tumor-forming amyloidosis of the nasal vest!- 
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bule, tnberele-like lieiaorrliagic centers of tlie nasal mncoiis membrane in pur¬ 
pura bemorrliagica, and marantic ulcers caused by pressure in tlae larynx. 

Microfilariasis of tiie liorse in Turkestan, W. L. Yakimow, X. I. Schochos, 
P. M. Ivosslkin, W. W. Wixogeadow, and A. P. Demidow (Ztsclir, Jnfek- 
i!ons]mml\ Mpg, der Saustiere, 16 (1915), No. Jf, pp. 215-2S6, fig. i).—An 
account of studies of tlie disease termed by tlie antliors Turkestan microfilaria- 
sis, including it>s clinical appearance, liematological iiiTestigat Ions, description 
of tbe microfilaria, and remedial measures. Tbe form occurlng in Turkestan 
apparently represents a new species, to wMck tlie name Microfilaria ninm kohh 
palcinioi'l is given. 

A list of 21 references to tiie literature is included. 

EUEAL -EmimmiEQ. 

Tentii biennial report of the state engineer to tbe gox^eriior of Idaho (Bicn. 
Ept. State Engtn. Idaho, 10 {1913-1 If), pp. figs. 5). —This report covers the 
operations of the state engineer’s office for 1013 and 1914, paying special atten¬ 
tion to irrigation and measurement of stream flow and including a report on 
duty of water investigations by D. H. Bark, noted below. 

Irrigation investigations in Wyoming, 1913—14, AugusTxI F. JoHi^rSTOH 
{Cheyenne: State of IVyoming. 1915, pp. i//).~This report, based on cooperative 
irrigation experiments carried on by the Office of Experiment Stations of this 
Department and the State of Wyoming, reviews the work at the experimental 
farms and discusses irrigation extension work in the State. 

Water conservation and Irrigation (Rpt. Oomr. Water Conserv. and Irrig. 
IN, S. TFafes], 1912-13, pp. 72, pis. 4). —This report covers government work 
relating to irrigation and water conservation for the years 1912 and 1913. 

Duty of water investigations, D. H. Baek {Bien. Rpt. State Engm. Itlafio, 
10 il91B-lJf), pp. 63-177, figs. 5). —^These mvestigations (B. S. R., 29, p. ISO) 
have been continued and conducted in cooperation with the Office of Experiment 
Stations of the U. S. Department of Agriculiitre, to co-ver four seasons. Points 
not brought out in the previous report are summarized as follows: 

Factors and conditions tending to decrease the duty are porous soil, infer¬ 
tile soil, ehea 3 > water, careless use, poorly prepared land, small irrigation heads, 
poorly constructed leaky ditches, continuous-flow method of deliveiy, lack of 
eultivation, and large acreages of alfalfa and pasture and other crops with 
large water requirements.” Factors and conditions tending to increase the duty 
are “ deep soil of fine texture, an underlying strata of hardpan, expensive water, 
careful, skillful use, well-leveled land, large irrigation heads, short runs, use of 
rotation systems, diversification of crops, well-constructed irrigation systems 
with small transmission losses, fall plowing and intensive surface cultivation, 
and large acreages of winter grain, cultivated crops, and orchard and other 
crops of low-water requirements. 

The amount of water required by a project depends upon the duty of water 
at the land, losses in reservoirs where water is stored,' transmission losses from 
the point of diversion to the land to be irrigated, and the proportion of a, 
project that is ultimately irrigated. The required duty for a crop on any soil 
can be roughly determined by ascertaining how many irrigations the crop will 
require during the season and the amount of water the soil will require per 
irrigation. ... A sufficient quantity should be delivered to each individitai 
01 ex and above 2 acre-feet, so that he may, if unavoidable, waste not to exceed 
12.5 per cent of the water delivered to Mm. . . . The light summer rainfall 
common to south Idaho has but little effect on the amount of Irrigation re¬ 
quired. . . . FaH plowing tends to increase materially production and decrease 
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an attemiatecl Tiriis were tried on iminune pigs, but tlie results were iinsatis- 
factorj. Somewhat better results for obtaining attenuated Tirus were given 
by the siiuiiltaneoiis metbod* Tlie animals w*ere infected by way of tlie con- 
Jonetiva wltli virus and were given immune serum iiitramusciilaiiy. 

With tlie klea of preimring immune serum at lower cost tlie urinary filtrate 
of cbolera bogs was tried. The results with liorses were negative, but in tlie 
case of bogs antisera were obtained w^bich were as potent as tlie ones produced 
witli virus serum filtrates. Uremic symptoms were noted in some of tlie ani¬ 
mals treated witli large amounts of urine filtrates. Organ extracts were also 
tried. 

Tlie Iniigs, liver, spleen, kidneys, lynapliatic glands, mucosa^ of intestines, 
and intestinal contents of all liogs coming to autopsy were given bacteriological 
examination. Tlie bacteria were studied in milk, litmus milk, Lbffler’s mala- 
cMte green, Barsiekow’s solution I and II, Hetscb’s solution, glucose and lactose 
bouillon, and neutral red and orcein agar, and as regards tbeir biological and 
serological behavior. Out of 90 animals segregated in special cages only 14 
showed the Bacillus siiipestifer, while 15 out of 20 pigs which were allowed 
to roil with other infected hogs showed it. The organisms at first did not 
agglutinate with pestifer and paratyphoid B sera. It seems possible that 
secondary bacteria present in hog cholera migrate into the blood stream of 
a^eeted animals. 

In addition to the paratyphoid group of bacteria, the bacteria of the 
hemorrhagic septicemia group may also be present. The greatest percentage of 
B* suiimtiferj B. enteritulis (Gartner), and B. siiiscpiicm were found in the 
stables where the animals were allowed to run together. The B. snisepticus 
isolated was virulent for mice, guinea pigs, rabbits, and pigs. Variable results 
were obtained with B. suipesiifer and B. cnterifldis (Gartner) with shoats. 
In some eases the injection of B. siiipestlfer produced a disease similar to hog 
cholera, especially the intestinal changes. B. sutiJC-sUfer (Voldagsen), according 
to Danimann and Stedefeder (E. S. B., 24, p. 390), and the Glilsser bacillus, 
i e., B. t'liphi suiSi do not produce indoL nor is litmiismannite-iintrose solution 
(Hetseh) affected. The organisms were T)athogenic for pigs, but large doses 
were necessary. The best route of infection was per os. Shoats rendered 
immune agaiiist the filterable virus could only he infected (either by the 
intravenous or os route) in a few instances. Spontaneous infection tests 
showed that these bacteria are not in any way infectious, as one is led to 
believe from the work of Pfeiler and KoMstoek (B. S. R., 32, p. STS) and 
Weidllch (E. S. B., 32, p. 83). 

The bacteria isolated could be dift’erentiated by culture studies and the 
agglutination tests. Kotwith.standing this, some Voldagsen cultures were found 
labile in their behavior vrhen examrnetl culturally as w’ell as serologically. In 
some cases Voldagsen strains were infiuenced soon after isolation by para¬ 
typhoid B and pestifer sera. 

The behavior of Glilsser bacteria with specific sera is nlso discussed. 

When to vaccinate against hog cholera (Califfjr/iia Sta, Giro. 132 (1915), 
pp. 4. flff. 1 ).—This circular gives advice concerning the early recognition of 
hog cholera, the methods for immunization, means of preventing the spread 
of the disease, and an announcement of the sale of antihog-cliolera serum by 
the Xhiiversity of California. 

Some diseases of the respiratory tract of the horse which resemble glan¬ 
ders, E. Jorsr (ZtscJir, InfektionslcranJc. ii. Byg^ Baimtlere, 16 (1915), Vo. 4, 
pp, 2JP-26U, figs, 16}.—The pathological changes in the upper respiratory tract 
dealt with include tuberculosis of the mucous membrane of the nares, cicatrices 
of the nasal mucous membrane, tumor-forming amyloidosis of the nasal vest!- 
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bule, tiibercle-like bemorrliagic centers of tlie nasal mucous memlbrane in pur¬ 
pura liemorrliaglca, and marantic ulcers caused by pressure in tlie larynx. 

Microfilariasis of tlie korse in Turkestan, W. L. Xakimow, X. I. Schochos, 
P. M. Koselkix, W. W. Wixogeadow, and A. P. Demidow (Ztsclir, Infelc- 
tkjnslmmlc. «. Myg. der Eaustiere, XO {1915), Eo. 4, pp. 215-286, flg. 1),—Jm 
account of studies of tlie disease termed by tlie antliors Turkestan microfilaria- 
sis, including its clinical appearance, iiematological investigations, description 
of tlie iTiicrofilarla, and remedial measures. The form occurlng in Turkestan 
apparently represents a new species, to which the name Microfilaria ninm Icohh 
paMniovl is given. 

A list of 21 references to the literature is included. 

EUEAi 

Tenth, ■biennial report of the state engineer to the governor of Idaho { Bicn. 
Ept, State Engln. Idaho, 10 {1913-14), pp, 422, figs. 5). —This report covers the 
operations of the state engineer’s office for 1913 and 1914, paying special atten¬ 
tion to irrigation and measurement of stream and including a report on 
duty of water investigations by D. H. Bark, noted below. 

Irrigation investigations in ‘Wyoming, 1913-14, Augusta F. Johwstof 
(Clici/auw: State of Wi/oming, 1915, pp. 14). —This report, based on cooperative 
irrigation experiments carried on by the Office of Experiment Stations of this 
Department and the State of 'Wyoming, reviews the work at the experimental 
farms and discusses irrigation extension work in the State. 

Water conservation and irrigation {Rpt. Comr. Water Gonserv. mid Irrig. 
[2V. S. TFaJes], 1912-13, pp. 72, pis. 4)*—This report covers government work 
relating to irrigation and water conservation for the years 1912 and 1913. 

Duty of water investigations, D. H. Bark {Bieii. Rpt. State Engia. Idaho, 
10 (1913-14), PP- 63-177, figs. 5). —^These investigations (E. S. R., 29, p. 180) 
have been continued and conducted in cooperation with the Office of Experiment 
Stations of the U. S. Department of Agrieulutre, to cover four seasons. Points 
not brought out in the previous report are summarized as followas: 

Factors and conditions tending to decrease the duty are porous soil, infer¬ 
tile soil, cheap waiter, careless use, poorly prepared land, small irrigation heads, 
poorly constructed leaky ditches, continuous-flow method of deliveiy, lack of 
eiiltlvation, and large acreages of alfalfa and pasture and other croi>s with 
large water requirements.” Factors and conditions tending to increase the duty 
are ‘‘ deep soil of fine texture, an iinclerlying strata of hardpan, expensive water, 
careful, skillful use, well-leveled land, large irrigation heads, short runs, use of 
rotation systems, diversification of crops, well-constructed irrigation systems 
with small transmission losses, fail plowing and intensive surface cultivation, 
and large acreages of wfinter grain, cultivated crops, and orchard and other 
crops of low-wmter requirements. 

The amount of wmter required by a project depends upon the duty of water 
a.t the land, losses in reservoirs where water is stored, transmission losses from 
the point of diversion to, the land to he irrigated, and the proportion of a 
project that is ultimately irrigated. The required duty for a crop on any soil 
can be roughly determined by ascertaining how many irrigations the crop'will 
require during the season and the amount of -water the soil w^ill require per' 
irrigation. ... A sufficient quantity should be delivered to each individual 
over and above 2 acre-feet, so that he may, if unavoidable, waiste not to exceed 
12.5 per cent of the water delivered to Mm. . . . The light summer rainfall " 
common to south Idaho has but little effect on the amoxint of irrigation re¬ 
quired, . . . Fall plowfing tends to increase materially production and decrease 
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water reqnlremeats. Grains and ciiltiTated crops in general require less irriga¬ 
tion water tlian the other common crops of soiitli Idaho. . . . Grains require 
tlie largest amount of water at the flowering or soft-doiigli stages. . . . Alfalfa 
has a decided tendency to increase In yield as the amount applied is increased 
tintii at least as much as 4 acre-feet per acre hare been applied. While some 
crops increase in 3 neM as the amount of water applied is increased, the increase 
ifl jneM is rarely proportional to the increase required in the amonnt of water*. 
The average waste from grain fields has been 35.3 per cent and 19.1 per cent from 
alfalfa. . . . The average length of the irrigation season for alfalfa for the 
four years of the investigation was 97,6 days, and 42.5 clays for grain. . . . 

Sufficient ivater for the production of profitable and nearly maximum crops 
must be delivered to the individuals in order that a project may be successful, 
but a higher duty is justified in cases where water is very valuable and land 
eoiii])aratlTeIy cheap than where water is cheai^ and the land is valuable. . , . 

Ninety per cent of a normal Idaho project is irrigated each year. The total 
waste and imirrigated areas seldom equal 10 per cent. Where rotation systems 
are used the interval between rotations should seldom exceed from ten to four¬ 
teen clays. 

There are now at least 163 electrically operated pumping plants in the 
vicinity of Weiser and Payette. The plants tested during 1913 pumped varying 
amounts of water, the amounts pumped per acre ranging from 0.4 to 5.99 acre- 
feet. The costs of the power for pumping varied from 54 cts. per acre-foot to 
$6.50, and per acre irrigated from $1.77 to $7. There is not sufficient incentive 
to save water where a fiat season rate is paid for power. The ’investigation 
indicates that the cost of lifting water over 100 ft. with small i>lants is at pres¬ 
ent prohibitive. Serious loss and waste of power is now taking place in many 
instances due to faulty design and cheap, careless installation of the plonts. 
Small and meditim-sized plants should develop efficiencies of at least 50 per cent, 
and only such plants as can be guarantied to do this or better should be 
iastaliecL 

“ Successful irrigation in Idaho under present economic conditions demands 
that at least 2 acre-feet i}er acre be supplied for, and retained upon, each 
irrigated acre.’^ 

Irrigation works in Italy, li. Luiggi (Joui\ Dept. Agr. Victoria^ 12 (1914)^ 
No. id, pp. 677-€00, figs. 11; ads. in Inteniat. Inst. Agr. lEonie}, Mo, Bill. Agr, 
InicL and Plant Diseases, $ (1915), No, i, pp. dour. Roy. Boo. Arts^ 62 

(1914), No. SB28, pp, 940-94^). —^This article reviews the irrigation situation in 
Italy, with particular reference to the storage, distrtbution, and economic use 
of irrigation water. 

About 3,458,000 acres of land are under irrigation, derived from wells, 
streams, and stored rain water. Where land can he superirrigated, it is stated 
that about 2S4.210 to 355,263 cii. ft. of water are required per acre, at a cost 
of about $1.50 to $.3.50. The water is applied in rotations every 15 to 20 days 
at the rate of from 11,368 to 14,210 cu. ft. per acre. Water is applied at the 
rate of about 213,158 eii. ft. per acre to irrigated meadows. In the Roman Cam- 
pagaa where the land is less permeable than in Lombardy the water neces¬ 
sary during the dry season for irrigated meadows varies from about 245,000 
to 350,000 cii. ft. per acre, and is applied at the rate of about 17,500 to 21,000 
cu. ft. every 10 to 12 days. In the southern Provinces which receive 7 to 8 in. 
of rain during the growing season between March 15 and May 15 it is stated 
that irrigation water may be profitably applied at the rate of about 28,000 to 
35.000 cu. ft per acre in four irrigations. 

The conclusion based on Italian experience is that irrigation prevents a 
complete loss of the crops in years of drought la normal years it afford^ a 
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Tery substantial profit to tbe farmers who cultivate meadow lands, and this 
increase of profit is certain, even if only grass can be grown, provided that the 
water can be got at the rate of $1.90 to $2,80 per acre per year^ but where 
cereals can be cultivated, even with water at $5.40 to $7 per acre, there Is still 
a good profit, besides the advantage of never completely losing a crop. On the 
other hand, irrigation works on a large scale are not profitable to the adminis¬ 
tration of the canals during at least the first thirty years, thus these undertak¬ 
ings require great help from the state during this trying period.” 

Working data for irrigation engineers, E. A. Moeits York: John 

Wiley ct* Sons, Inc., 1915, pp. Xin-j-395, figs. 46). —This is a handbook of work¬ 
ing data, intended for the use of Irrigation and hydraulic engineers. 

The major portion of the book consists of tables and diagrams. Before enter¬ 
ing into a detailed explanation of these, the various features of irrigation 
engineering are briefly discussed, particularly with reference to gravity irriga¬ 
tion. “ To this end, the usual steps in the development of an irrigation project 
are taken up in the order of their sequence, and data are presented that are 
of assistance in arriving at the proper conclusions.” 

The subject matter is presented in the following chapters: Examination and 
reconnoissance, investigations and surveys, design of irrigation structures, 
hydraulic diagrams and tables, structural diagrams and tables, miscellaneous 
tables and data, and specifications. 

The author states that a considerable portion of the material is original and 
that most of the remainder was taken from the publications and records of the 
V. S. Reclamation Service. Some of the material has been noted from time to 
time in the Record from engineering periodicals. 

Land drainage, J. L, Paesons (Chicago: The Myron G. Clark PnUisliing Co., 
1915, pp. XI-\-165, figs. S$).—It is the author’s purpose to cover the subjects 
connected with the successful drainage of agricultural lands by open and closed 
drains. The information is intended for both experienced and Inexperienced 
drainage engineers, drainage contractors, landowners, and drainage district 
officials. The subject matter is presented under the following chapter head¬ 
ings: PreliminaiT drainage surveys; the design of tile drains; tile drain outlet 
waills and inlets; design and maintenance of open drains; plans, reports, and 
records; the estimate of costs of drainage systems; the preparation and en¬ 
forcement of drainage specifications; the division of costs of drainage sys¬ 
tems ; and the quality and inspection of drain tile. 

Morida Everglades (U. 8. Senate, 63. Gong., 2. Sess., Doe. 379 (1914), PP- 
148 , pis. 7, figs, dd).—This is the report of the Elorida Everglades engineering 
commission to the board of commissioners of the Everglades drainage district 
and the trustees of the internal improvement fund of the State of Florida. 

The commission’s conclusion, based on its study of ascertained facts, is ‘‘ that 
the drainage of the Florida Everglades is entirely practicable and can be ac¬ 
complished at a cost which the value of the reclaimed land will justify, the cost 
per acre being very small. The solution of the Everglades drainage problem is 
primarily dependent, upon the disposition to be made of the flood waters enter¬ 
ing Lake Okeechobee from the north. These flood waters under present 
conditions pass over the south rim of the lake and spread over the Everglades, 
placing that great area under servitude of the surplus waters of the northern 
watershed. . . . The Everglades can best he relieved of this servitude by 
diverting the flood waters^ through a canal of adequate capacity occupying the 
shortest practicable route to the Atlantic Ocean or an inlet thereof. . . . With 
these extraneous flood waters diverted as indicated, the problem'oVdraining 
the Everglades is reduced to proper provision for carrying oft the precipitation 
7700®-—Ho. 6—15- 7 
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upon them. Tliis can be accomplislied by adding to tlie main canals wMeli now 
traverse this teridtofy—canals now surcharged with waters flowing out of Lake 
Okeechobee.” 

The suggested improvement includes S90 miles of canal draining 2,005 square 
miles. 

Maps, tables, and charts showing in detail the data obtained by the investiga¬ 
tion are also included. 

Water conveyance and drainage works {Yerslag Burgerl. Openb. Werhen 
Nederlani^ In4ie, 1911, pt, 4, A, pp, yj/14-270, pis. S2). — ^This report describes 
drainage works, including river improvements, and deals also with the con¬ 
veyance of water in channels, both for drainage and irrigation. 

Preliminary estimating of canal excavation, L. M. Hammond (Engin, Bee., 
71 {1915}, Bo. 5, pp. IJfS, 147, figs. S ).— ^Three typical prism sections are worked 
out in detail, formulas are derived, and tables and forms of notes are suggested 
i'o expedite the work. 

Bock-fill dam with some extraordinary foundation problems, M. 0. Hindeb- 
IJDEB {Engin. Bews, 73 (1915), Bo. 14t pp. 66 O-BS 4 , figs. 7). —^The construction 
of a rock-fill irrigation dam across a narrow gorge in southern Colorado is 
described. As originally designed, the spillway was over an adjoining ridge 
vrhich on Investigation proved to be of porous formation with the bedrock 
sloping way from the dam. 

For the purpose of intercepting the seepage from the reservoir through this 
material overlying bedrock, a concrete diaphragm 2 ft. thick at the base and 
1 ft. thick at the top was carried from bedrock upward to a point 10 ft. below 
high-w'ater line in the reservoir, , . . Above this concrete diaphragm the 
trench was filled to the surface with equal parts of clay and sand mixed in a 
concrete mixer and run into the trench in the form of puddle.” 

The spillway was transferred to the dam proper. 

Concrete chute drops water 130 feet from canal to reservoir, D. W* Gam 
(Engirt. Bee., 71 (1915), Bo. 15, pp. 456, 457, figs, d).—A lined channel of the 
Truckee-Carson project in Nevada has a cantilever upturn at the discharge end 
and a long weir at the head to regulate the water level in the main canal within 
the desired limits. A curious hydraulic phenomenon is the disappearance of the 
back-water wave when the chute begins to operate normally. 

New type of gate for regulating adjacent water levels operates automati¬ 
cally {Engin. Bee., 71 (1915), Bo. 10, pp. 304, 505, figs. 4)-—^ type of auto¬ 
matically operated regulating gate which has been used In drainage canals by 
the drainage department of the Province of Buenos Aires, Argentina, is de¬ 
scribed and diagrammatically illustrated. 

The design is based on the principle of momentary points of rotation, so 
that for each rise in water level, dh, above a predetermined elevation, the gate 
lias a rotation dtp in respect to a momentary point. Consequently, when the 
gate is full open, that is, when the water level has risen a height h, it has 
turned an angle ^ and the point of rotation has traveled a distance s along an 
are. To prevent the gate from overtravei, and to insure the automatic closing, 
a stopping arrangement limits the tilting of it” 

A modified type of this gate substitutes a roller on a piece of curved track 
for the lower lever arm. 

Water supplies, S. and B. K. Bideau (London: Croshy Loelc-wood £§ Bon, 1914, 
pp. XJJ>f 274, pU. 24 , figs. 10). —It Is the purpose of this book to summarise the 
science and practice of modem water supply and water purification, and it 
deals primarily with the purification, filtration, and sterilization of water 
suppliea 
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Tie subject matter is presented under tie following chapters: Pure water— 
inorganic constitneiits of natural waters, animal and Yegetahle impurities, 
sources of water supply, distribution, storage, preliminary purification, sand 
filtration, mechanical filtration, softening of water, sterilization, electrical 
modes of sterilization, and analysis and interpretation of results. 

Water supplies in the Philippine Islands, A. J. Cos, G. W. Heise, and V. Q. 
Gana {Philippine Jour, Beet, A, 9 {1914)^ PP- pis. 5). —It 

has been attempted in this paper to classify and arrange the information re¬ 
garding the general status of water supplies in the Philippine Islands which 
has been collected up to date. 

The data first show that water from surface streams, no matter how well 
guarded, is not entirely satisfactory, since it is always subject to sudden con¬ 
tamination.” Analyses of the water from shallow wells showed that nearly 
every well examined was dangerously polluted. It is stated that the best natu¬ 
ral potable water is at present furnished by artesian wells. “ The high cMorin 
content is one of the most notable general features of Philippine artesian waters. 
This does not necessarily indicate sewage pollution, but rather seepage from the 
ocean or contact with some underground salt deposits or impregnated rocks. 
The water from some of the artesian wells has been found to be too salty to 
drink.” Plowing wells are deemed preferable because of the decreased danger 
of pollution, and artesian water has in general been quite satisfactory, both 
from the chemical and biological points of view. “In many instances where the 
quality left something to be desired the water was so much better than any 
other available supply that its use has been permitted.” 

Water-borne diseases are said to be more prevalent in the Philippines dur¬ 
ing the rainy season than at any other time, due to the washing of accumulated 
surface debris into the water courses. The three most important water-borne 
diseases are said to be typhoid, cholera, and entamceblc dysentery. 

Methods for the purification of water supplies discussed are distillation, boil¬ 
ing, filtration, and the use of ultraviolet light, copper sulphate, and calcium 
hypochlorite. Boiling is considered to be the simplest and the most universal 
safeguard in so far as contamination of water due to living organisms is con¬ 
cerned. Tests of the copper sulphate method showed that in order to safeguard 
the supply against cholera the addition of copper sulphate in the ratio of 1 part 
per 150,000 parts of water (a strength considered undesirable for drinking pur¬ 
poses) acting over a period of four hours would be required. 

Further data report in detail on water supplies for industrial purposes. It 
is stated that the need of a systematic water survey in the Philippine Islands 
is strikingly apparent and that “by combining the geologic information with 
all available chemical and biological data concerning the water occurring in any 
one district, it should not be difficult to establish safe limiting values for the 
normal constituents of water to serve as a basis in determining its fitness for 
any particular purpose.” 

The influence of the forest on the water supply, Henle {Jour, G-asheleuelit,^ 
57 (1914), PP> 74B~750; ahs, in Wasser %, Abwauer, 9 {1914), PP» 

51). —From a critical review of the literature on the subject it is concluded 
that ground water does not originate solely through seepage of precipitation, 
but in many eases is formed only by the condensation of water vapor. It is 
pointed out that the transpiration of rainfall by forests often reaches 400 mm, 
(about 15.T in.) annually and that this moisture is returned to the soil in the 
form of vapor and there condensed. 

The importance of forests with reference to the water supply, K. E. Net 
(Wasser, 10 (1914), Mo. 18, pp. 521SB4y' ahs. in Wasser %. Ahwasser, 9 (1914), 
Mo. 2, p. 51), —The author disagrees with the assumption that the heavy forest- 
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ing of a region lias a directly favorable influence on its water supplies and 
Quotes data to substantiate Ms conclusion. 

HypocMorite treatment of water supplies, H. A. Whittakee {Pud, Health 
Rpts, [U. 8,1, SO (1915), Ho, 9, pp, 608-618, pi, 1, figs. 8), —small portable 
plant for tlie liypocblorite treatment of polluted water supplies Is described 
and illustrated wbicli consists of one mixing and two storage barrels, a mixing 
apparatus, a solution controlling device, and tbe necessary valves and connec¬ 
tions. 

Water and sewage, H. G. Mulleb et al. (Ber. Agr. CJiem, Kontroll u. Vers, 
8tat, Pfianzmhrmilc. Prov. Sachsen, 1913, pp, 15-20; ads. in Wasser u, Adwasser,, 
9 (1914), Ho, 2, pp, 39-41), —Cbemical and biological studies of public and pri¬ 
vate water supplies and soils and crops injured by sewage from industrial 
works showed that in country communities ditch water could not be used in 
place of ground water on account of the turbidity and color caused by brown 
coal particles. The water for artificial rain irrigation, it is stated, should be 
as nearly like actual rain water as possible. 

Out of 27 samiiles of drinking water only 13 were unobjectionable, and of 
the remaining samples 7 w^ere grossly polluted, 2 were doubtful, and 5 were 
highly impregnated with mineral matter. Three samples of water used for 
stock were too highly polluted for safe use. Out of 10 samples of dairy water 
supplies only four were unobjectionable. 

Mixing sewage containing salts with ground water samples caused a marked 
deterioration in the quality of the latter in 3 out of 11 cases. Analyses of 
samples of brook and pond waters receiving the drainage from potash works 
showed the contamination to increase with the depth of the water, thus indi¬ 
cating that the safe dilution of such drainage is not always a certainty. 

Water from brown coal ditches showed a high salt content, as did also brook 
water receiving such drainage. The contamination of brook water by the sew¬ 
age from a dairy and a brewery was evidenced by the development of typical 
sewage organisms. 

Plastic colloidal clay was found to be unsatisfactory for sewage purification 
purposes. 

Seport of the state highway commission of Minnesota for 1914 {Rpt, 
Highway Com; Minn., 1914, pp, 235, pi. 1, figs. 38). —^TMs report includes the 
history of the Minnesota state road laws, a description of the Koochiching 
County fire breaks, and tabulated reports of road and bridge operations for 
each county. 

Concrete roads versus macadam, E. H. McAlister {Unir. Oreg. Bill,, n. sen, 
10 {19M)j Ho. 5, pp. 16, fig, I).—^It is concluded that concrete is considerably 
superior to macadam for Oregon highways which must -withstand modern 
traffic. Tests also indicate the value of blends of piizzolanic material and 
cement. 

The design of concrete highway bridges with special reference to stand¬ 
ardization (Engm. and Contract., 4^ (1915), Ho, 12, pp. 268-270, figs. 5). —This 
is a discussion by C. B. McCullough of the various factors influencing the design 
of concrete highway bridges, particularly standard tyi}es. Specific data and 
diagrams are given showing the effect of stream behavior, loadings, tempera¬ 
ture stresses, etc., and illustrating some standard types of the Iowa Highway 
Commission. 

The economic design of culverts for various depths of fills, P. K. SHEiDLEa 
(Engrii. and Contract., 43 (1915), Ho. IS, pp. 288-290, figs. 7). —TMs article dis¬ 
cusses the economic length of road culverts and gives comparative costs of cul¬ 
verts constructed with long and short barrels. 
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Besults of some tests to determine tb.e effect of normal and low tempera¬ 
tures on the strength of cement mortar {Engm. and Contrac-t.^ J^S (1915), Ao. 

pp. 196, 197). —In tests of 1: 2 cement and sand briquettes it was found that 
subjecting the briquettes to freezing temperatures after allowing them to set 
four days at temperatures above freezing materially reduced their strength. 
The use of a 5 per cent salt solution in place of water slightly increased the 
strength after 14 days of setting. Briquettes subjected first to freezing tem¬ 
peratures and then to nonfreezing temperatures apparently regained their orig¬ 
inal strength. 

. Use of electricity for irrigation and on the farm, C. H. Williams {New 
York: Nat. Elect. Light Assoc. 119121, pp. 59, figs. 22). —After a general review 
of the situation relative to the use of electricity for irrigation pumping and for 
farm power purposes, the author summarizes by stating that from the view¬ 
point of the farmer the introduction of electricity into farm methods reduces 
the cost of production of farm products. The chief saving is in labor and the 
ability to apply scientific and systematic methods to the industry. Erom the 
central station viewpoint it means an off-peak load, a high kilowatt-hour current 
consumption, and a satisfied customer.” 

When the gas engine will not start, E. N. Percy (Poioer, 41 {1915), No. 9, 
pp. 299, -Directions are given for systematically following up the trouble 

when an engine refuses to start, with suggestions for remedying it when located. 

Progress in small farm tractors, L. W. Ellis {8cL Amer., 112 (1915), No. 
14, PP> 306-898, Jigs. 10). —This article touches briefly upon tendencies in con¬ 
struction, general principles, and the present status of the small tractor indus¬ 
try. “In the face of such evident disagreement as to the eventual type the 
safest course in buying is to investigate all claims thoroughly and insist that the 
product shall he past the experimental stage and the firm behind it permanent 
and substantial.’’ 

Heport of international competition of motor tillage machines at Chaonat, 
Tunis, in 1914 {Gompte Bendu du concours Intermtlonal dLAppareils de La- 
hourage d Moteurs d Chaomt. Tunis: Dir. Gin. Agr., 1914, pp. 59, pis. SO; aU. 
in Internat. Inst. Agr. IBomeJ, Mo. Bui. Agr. Intel- and Plant Diseases, 5 
{1914), No. 11, pp, 1485-1487). —^This article has been previously noted (B. S. 
It., 32, p. 189). 

Tests of two milking machines, B. Mabtint and P. Vieth (Arb, Deut, 
ZandiD. Geselk, No. 211 (1914), pp- 4h Ms. d).—After thorough testing the 
judges reported more or less favorably in both cases. 

A shearing shed, sheep yards, and dip, J. S. McPadzeah {Jom\ Dept. Agr. 
Victoria, 12 (1914), No. 10, pp. 601-605, figs. 2).—Plans are shown of a shearing 
Shed, sheep yards, and dip, which it is claimed have given complete satisfaction. 

A shearing shed for small flocks, J. W, Mathews (Agr. Ga^. N. S. Wales, 
26 (1915), No. 1, pp. 5--10, figs* 6). —A sheep-shearing shed to provide accommo¬ 
dation for the shearing of 6,000 sheep is illustrated in plan, section, and detail. 

Pences and fencing (Dept. Agr. N. E. Wales, Farmers^ Bnl 74 (1914), pp. 
32, figs- 25).-—This bulletin reports a number of experiments with different 
types of fences and gates, giving specifications for the experimental fences and 
describing them in detail. 

In experiments with reference to the use of posts and droppers, several 
different fences were constructed which are classified in two sections as follows: 
■"'In section 1, which deals with the'number of posts necessary for efficiency, 
pattern A has the posts 8 ft. 3 in. apart (640 per mile); pattern B has the 
posts 16 ft. 6 in. apart (320 per mile), 1 dropper between the posts; pattern C 
has the posts 22 ft. apart (240 per mile), 2 droppers between the posts; pattern 
3> has the posts 33 ft apart (160 per mile), 3 droppers between the posts. In 
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section 2^ wMcii alms at determining tbe most suitable dropper to use, tbe posts 
are S3 ft. apart witli S droppers between the posts. Pattern D has wooden 
droppers,!. e., rigid droppers; pattern B has the plain {‘Anchor") No. 6 B. W. G. 
wire droppers; pattern F has the crimped (‘Cyclone’) No. 6 B. W. G, wire 
droppers.®’ 

It is stated that after seven or eight years® service the fence consisting of 
posts only was the most efficient of all, but the most costly, and that efficiency 
decreased as the number of posts per mile decreased. The fences in which the 
posts were 33 ft, apart proved too weak for big stock, especially when the 
strain imposed by wdnd and weather was considered. The fences with three or 
more posts to the chain proved satisfactory. 

The most efficient dropper was found to be the wooden type, but it was also 
the most costly. The next best was the crimped dropper, and the least efficient 
was the straight wire dropper. 

Sections are included describing and illustrating diffierent types of gates and 
gateways and a cheap sheep and cattle proof fence, and instructions are given 
for squaring a gatepost 

In experiments with concrete fence posts made of a mixture of 1 part cement, 
parts sand, and 5 parts gravel and reinforced with four pieces of No. 6 
wire* it was found that concrete is a suitable material for fence posts in the 
climate of New South Wales. It is estimated that where suitable gravel and 
sand are easily obtained, concrete fence posts can be made for about 25 cts. 
each* Concrete gateposts are said to have decided advantages over wooden 
ones, especially in that they do not require painting to keep them in good 
order. 

A final section by K, H. Gennys gives hints on fencing for settlers. 

Gountry plumbing practice, W. Hutton (Neto York: David Williams Go,^ 
IBlk, fp* SIO, figs. 229 ).—It is the purpose of this book “ to offer some assistance 
in designing and installing the various appliances necessary for the supply of 
water by gravity or mechanical xxjwer and for the disposal of sewage and 
kitchen wastes by the biological process. The maintenance of the appliances in 
proper repair has also received consideration, and it has been the intention 
throughout to arrange the subjects treated in a manner which would appeal to 
the men who are most likely to require assistance—the plumbers who are called 
upon to install or repair any of the hundred and one appliances which the 
requirements of local conditions may entail.’® 

Owing to the smaller number of fixtures in country than in city buildings, it 
is stated that the plumbing may be made much more simple. “ In the design of 
plumbing construction in various types of buildings these conditions have 
received full consideration and the simplification of the systems of waste and 
vent lines has been advised wherever possible,*® 

In addition to the strictly sanitary engineering features, the author has taken 
up at some length the more important mechanical and structural features in¬ 
volved in obtaining running water, such as pumping, power for pumping, well 
digging, the operation of special types of water-supply systems, and plumbing 
ijistailations. The following chapters are included: Engines used for water- 
.supply systems; mechanical details of gasoline engines; sources of electric cur¬ 
rent, cooling, governing, and repair of engines; setting gasoline engines and 
pumps; hot air engines, windmills, and electric motors; steam driven pumps; 
hydraulic rams; selection of a water supply, determining quantity and quality, 
filtration, relative corrosion of pipes; water suppy from wells and springs, 
methods of raising water; distribution of water supply to buildings; water sup¬ 
ply by air pressure, fire protection, sprinklers; sewage disposal from isolated 
bufidings, various methods of liquefaction, filtration and disposal; methods of 
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laying tile and iron drains from house to sewer or outfall at septic tank; collec* 
tion and storage of rain water; covering sink drip boards with sheet metal; roof 
connections, bubbling fountains, plumbing tests; structural features of country 
plumbing systems; examples of work in country schools, office buildings^ sta¬ 
tions, and other public buildings; and installing plumbing in old buildings. 

Earna sanitation, C. H. Weight (Jour, Dept, Agr, Victoria, 11 (1913), Nos, 
4. pp, 215-^220, figs. 11; 5, pp, 303-311, figs. 12; 7, pp. 410-413, figs. 4; {1914). 

No. 4‘. Pf* 22S-230, figs. 3). —^^fethods of arranging plumbing for the disposal 
of sewage from farmhouses are described and illustrated and the biological 
action in septic tanks and diters is discussed. The author advocates the use of 
a. house sewer trap, on the ground that the seals in fixture traps may be de¬ 
stroyed at times, thus permitting the escape of sewer gas. 

Methods of sewage disposal for country homes, O. M. Bajll and H. Cassidat 
{Agr. un4 Mech. Col. Tex. [Ext. Ser. Bui. 11 {1914)7 pp* 3-10, figs. 3). —^TMs 
bulletin gives the usual description of the process of sewage disposal by means 
of sewage tanks and filters and illustrates two types of septic tank. The Ken¬ 
tucky sanitary privy is also described and illustrated. In opposition to the usual 
statement, it is stated that the septic tank, when properly constructed and not 
overloaded, will work automatically and will deliver an effluent about 80 per 
cent pure.” 

Sewage disposal in the country {Bui. Vt. Bd. Health, 15 {1915), No. 3, pp. 
33-45, pU. 2, figs. 2). —It is the purpose of this paper to describe simple meth* 
ods for disposing of farm sewage, tbe usual discussion of the process of sewage 
disposal by sewage tanks and filters being included. 

It is stated that a common misunderstanding exists regarding the action of 
a septic tank. It is thought that this tank completely purifies the sewage and 
that the overflow from such a tank can be freely discharged into a stream used 
for drinking purposes. Such, however, is far from being the true condition, as 
the work of this tank is a preliminary process, and must be followed up by 
other processes if full purification of the sewage is required.” 

Investigations on the disposal of canning factory wastes at Washington, 
Illinois, D. Englis (Univ. III. Bui., 11 {1914)7 No. 38, pp. 339-373, figs. 12). — 
A general discussion of the subject of the disposal of canning factory wastes 
and a brief review of the work of others bearing on the subject is followed by 
a report of experiments on the purification and disposal of corn and pea canning 
wastes. 

Such crude liquid wastes are high in color, carry more or less suspended mat¬ 
ter when fresh, have an odor characteristic of the vegetable being canned, and 
•when in a putrescible condition have a very foul odor. The corn wastes pu- 
tresce less rapidly than do the pea wastes. 

It was found that the bulk of the coarser solids in both wastes may be 
removed by a suitably designed screen chamber. Plain settling basins remove a 
comparatively small quantity of solid matter by sedimentation. “ Generally 
speaking, it would be better to make no effort to settle the solids after they 
have passed the screens, but rather pass them through a skimming chamber or 
through fine screens before the liquid enters the dosing chamber or reservoir. 
The entire contents of the dosing chamber or reservoir, including such sludge 
as may settle, can best be disposed of on filters or broad irrigation beds. Expe¬ 
rience during the experiments would indicate that the storage reservoir or 
dosing chamber should be of sufficient capacity to cover a single filter unit to 
a depth of about 3 in., and this quantity should be applied within an hour.” 

For actual working conditions it' is believed inadvisable to apply sewage at 
a rate greater than 40,000 gal. per acre per day. The cultivation of the beds 
is an important feature in securing succe^, and this cultivation can best be 
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carried out by barrowing. . . . Tbe use of contact beds does not appear proni- 
isiug, wiiereas sand beds may be used to great adyantage wbere sand is avail¬ 
able in sufficient quantity and at sufficiently low cost” 

It is concluded tliat tlie problem of cannery waste disposal in this particular 
instance has been adequately solved by the use of broad irrigation beds. On 
tlie otlier band, sucb methods must be regarded as of special applicability, de¬ 
pendent upon tlie availability of suitable soil, and it must be emphasised that 
no specific problem of cannery waste can be properly solved without talcing due 
cognizance of local conditions.” 

EURAL ECONOMICS. 

Agricultural cooperation and rural credit in Europe (C7. S. Senate, 63. 
Oonff,, 2. Sess., Doc. 26X (1914), pts. 1, pp. 29; 2, pp. 15). —Part 1 of this report 
is a summary and digest of the information and evidence secured by the 
American Commission (E. S. B., 28, p. 301), and describes the general agricul¬ 
tural conditions in Europe, long, short-term, and cooperative credit, cooperation 
in production and distribution, and the organization of agriculture and rural 
life. Among the conclusions of the commission are the following: 

“ One of the most pressing economic needs of American agriculture is the 
opportunity to secure, on better terras than at present prevail, the necessary 
capital, and, consequently, the necessary credit demanded by modern conditions 
of farming. In order that there may be a uniform and nation-wide system of 
long-term credit, it would seem wise to secure the enactment of a federal law 
permitting the organization of farm-land banks, either on the joint-stock or the 
cooperative plan, authorized to issue long-time bonds secured by farm mortgages, 
required to do business on a narrow margin of profit, to allow payment of 
principal on the amortization plan, and carefully and fully supervised by the 
feclex*al government. There is no objection whatever to the enactment of proper 
legislation by the different States for this same purpose. 

In case the existing system of banks—national, state, savings, and private— 
is not able or not disposed to grant farmers increased and more liberal facili¬ 
ties for procuring short-time loans, there should be enacted state laws permit¬ 
ting the organization of cooperative credit associations by means of which 
the farmers of a given community may be enabled to meet their own needs for 
short-term or personal credit. 

“Every encouragement should be given the movement for organizing other 
forms of cooperative endeavor among farmers. This movement should proceed 
cautiously but rapidly. The main reliance of the American farmers in meeting 
'economic disadvantages and handicai)S must be their own intelligence and their 
capacity for united action. . . . 

“ In order to give national scope and direction to the campaign for rural com- 
miiiiity building, there should be organized a National Committee on Rural 
Federation, whose task would be to hold national conferences on rural progress, 
to seek to unify or correlate the many important and useful agencies already 
at work for rural advancement, and to give direction to the ultimate welding 
together. In one great forward-looking movement, of all the forces designed to 
insure on American soil better farm practice, better farm business, and better 
farm life.” 

Part 2 is a report of the minority members of the American Commission, 
pointing out that the difference in economic, social, and religious conditions 
among farmers in European countries prevent the adoption of the European 
system of agricultural credit in the United States. The minority members out¬ 
line a system whereby it is proposed that the farmers cooperate with the stock- 
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holders of banks in rural communities in tiie organization in their respective 
localities of small unit land-mortgage associations. Eacli association would be 
organized upon the share capital plan, cooperative or non-cooperative as might 
be desired. It is to become affiliated with and have close interrelationship 
with the rural bank, which may be owned by some of the same shareholders, 
in that it may have its office with the affiliated bank and be officered, managed, 
and directed by some of the same men, to which could be added other desirable 
farmer directors, if such rural banks are not already dominated by that interest. 
(See also previous notes E. S. B., 30, p. 702; 31, pp. 293, 389.} 

Agricultural cooperation and rural credit in Europe, III (U. 8. Senatey 63. 
€ong., 1. 8ess,y Doc, 214^ pt, 3 (1913)^ pp. 95). —^Fart three of the report noted 
above contains a brief statement submitted to the American commission by 
the different States of the United States and Provinces of Canada regarding 
their agricultural needs, especially as they relate to the furnishing of proper 
credit facilities to the farmers, Biiral credit laws of Texas, Wisconsin, New 
York, and Massachusetts are included, together with a description of the work 
of the Jewish agricultural aid societies. 

Beport of the Irish Agricultural Organization Society, Limited, 1914! 
{Rpt. Irish Agr. Organ. Boc., 1914, PP- 163 ).—^This report reviews the work for 
the year and points out methods that may be used to meet the exigencies caused 
by the war. The report is mainly devoted to statistical tables Indicating the 
extent of the business transacted during the year. 

Social and economic survey of a community in the Bed River Valley, L. D. 
H. Welb {Univ. Minn. Cim'ent ProUems, No. 4 {1915), pp. JF-|-S6, figs. 82). — 
The author gives a historical sketch of the community and describes the general 
farming conditions, the methods of living on the farm and in the village, the 
methods of marketing farm products, and the stores and industries in the 
village. He found that the community was dependent mainly upon grain crops 
which meant a more or less fluctuating income and a partial exhaustion of the 
soil. These facts had an important hearing not only on the economic well-being 
and standard of living of the farmers, but also upon the social activities of the 
community. 

He points out that the long distances between farmhouses, the mixture of 
nationalities and religions, the cold winters, and the long hours of work, all 
stand ill the way of the develoiiment of social intercourse among farmers. The 
flour mill has an important and beneficial influence on the local wheat market, 
and the local elevators offer a satisfactory market for grains, yet some saving 
might be obtained through a cooperative company vvhich could purchase sup¬ 
plies in carload lots for its farmer members. Too much butter is made on the 
farm- and not enough cream is hauled to the creamery. Eggs are still traded 
at the store with little attention to production, grading, etc. The number of 
stores in the village is much larger than necessary to supply efficiently the 
population of the section. The mail-order business amounts to only about 3 
per cent of the total business of those stores which are open to this sort of com¬ 
petition. The social life of the village is very pleasant and the people form 
close friendships, yet they seem to be divided into well-defined groups and lack 
contact with the outside world. Their standard of living is high and their 
homes comfortable and attractive. ' The cost of living is considered lower than 
that of larger cities. 

The study of a rural pari^, B. A. Felton" (New York: Bd. Home Missions 
Preshyferian Church, 1915, [2SBJ) .—^This book contains directions and forms 
for making and summarizing a rural survey, and a' brief bibliography relating 
to special features of country life. 
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Mortality statisticsj 1913 (Bun of the Census lU. 3.], Mortality Statis., 14 
(1913), pp, 331, fiffs. 7).—^Among tbe statistics contained in tills report are tlie 
following relating to the rural population: Total number of deaths, general 
death rate, death rate per 100,000 persons from specific causes for the registra¬ 
tion area of the United States and for individual States within that area, and 
total number of deaths by causes for rural parts of registration States. 

National subsistence and agricultural colonization, H. Kbahold {Mmsenr 
erniilirung Agrarpolitik Kolonisation, Munich: C. C, Steiniclce, 1914^ pp. 95 ),—• 
This report discusses changes in German agriculture relative to its making the 
nation self-sustaining, and indicates the extent and the control of the national 
deficit in agricultural products and its social and hygienic effect upon the 
people. A number of statistical tables are included showing changes that have 
taken place. 

[Agriculture in Norway] (Btatis, Aarhok Konger. Norge, 34 (1914) i PP- 
35). —These pages continue statistical data previously noted (E. S. B., 31, p. 
192), to include 1913. 

Agriculture in Serbia, F. O. Waldmann (FiihUng^s Landw. Ztg., 64 (1915), 
No. 2, pp. 55S0). —^The author briefly summarizes the agricultural conditions 
in Serbia by describing the climatic conditions, area and kinds of crops grown, 
and types and number of live stock. 

Estimates of area and yield of principal crops in India, 1913—14 (Dept. 
Eiatis. India, Mst, Area and Yield Brine. Crops India, 1913--14, pp- 25, pi 1 ),— 
This report gives for 1913-14 the area and total and average yields by Provinces 
for the principal crops, and explains the methods of making estimates and col¬ 
lecting statistics. Comparative data are given for earlier years. 

Pineapple-canning industry of the world, J. A. Shbivee ( U. S. Dept. Com,, 
Bur. Foreign and Dom. Com., Spec. Agents Eer., No. 91 (1915), pp. 45 ).—^This 
report describes the extent of this industry, methods employed in conducting 
canneries, the labor problems, and factory systems. 

Monthly crop report {C. E. Dept. Agr., Mo. Crop. Rpt., 1 (1915), No. S, pp. 
12, figs. 6), —^This number gives the usual monthly estimates of the acreage, 
condition, and yield of the more important agricultural crops, the farm prices 
of important products, and the range of prices at important markets, with mis¬ 
cellaneous data, including charts showing the monthly variation in live-stock 
prices. 

An inauiry as to the use of corn for silage shows that approximately 8 per 
cent of the corn acreage last year was cut for silos, 11 per cent cut green for 
feed, and 81 per cent matured for grain. Detailed percentages and acreages are 
shown by States. 

An inquiry as to the extent of this year’s reduction in the use of commercial 
fertilizers for cotton, as indicated by the sales of fertilizer inspection tags to 
June 25, 1915, compared with the sales for the last year to that date, shows 
that there was a reduction of 25 per cent for North Carolina, 45 for South 
Carolina, 44 for Georgia, 32 for Florida, about 50 for Alabama, 26 for Missis¬ 
sippi, 19 for Louisiana, and 70 for Arkansas. 

It is pointed out that the reduction in the absolute quantity of commercial 
fertilizers used does not measure the full extent of the loss in the productive 
jiowers of the plant, since the quality of the fertilizers sold is much inferior to 
last year’s supply because of the lack of available supplies of potash. It ap¬ 
pears, however, that the southern farmers have exerted themselves to a hitherto 
unknown extent in the utilization of home-produced composts and natural 
manures. 

Fawners’ market bulletin (North Carolina Eta,, Farmers^ Market Buis. 1 

(1914)^ No. S, pp. 15; $ (1915), No. 3, pp. 16). —Suggestions are given on mar- 
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keting apples and butter, witb a list of the bntter and egg dealers who desire 
quotations on North Carolina butter. The second bulletin criticisses the methodB 
used in marketing North Carolina corn and cotton, and discusses the feasibility 
of county, state, and national cooperation in grading cotton. Both bulletins coH" 
tain the usual list of products which farmers have for sale. 

AGMCULTUEAI mUCAUQM, 

Eirst anntial report on vocational education in Indiana, W. F. Book {Ann. 
Bpt. Vocational Ind., 1 {1914)- pp-169-230, figs. 4). —This report deals with 
the vocational education law of Indiana, types of vocational schools to be estab¬ 
lished, progress made in vocational instruction, instruction in agriculture, do¬ 
mestic science, and industrial arts in the regular schools, work of county agents 
of agriculture, and agricultural clubs, and school and home gardening work. 

The state board requires that at least two regular recitation periods a week 
in the seventh and eighth grades be devoted to the study of agriculture, indus¬ 
trial arts, or domestic science, and that township, town, and city high schools 
offer at least one year’s work of five recitations a week in domestic science and 
a full year’s work in agriculture or industrial arts. Last year 39,810 students in 
Indiana studied elementary agriculture and 46,985 domestic science. The 
amount of time devoted to instruction in these subjects ranged from 50 to 80 
minutes a week in the grades and from 90 to 450 minutes in the high school. 
Instruction in agriculture was given by 5,928 teachers, of whom 747 had studied 
agriculture, and instruction in domestic science by 4,575 teachers, of whom 610 
had studied the subject for from 6 to 18 weeks. 

Thirty-four township and district supervisors of agriculture were employed 
last year in 12 counties and 59 township and district supervisors of domestic 
science in 16 counties. The agricultural extension department of Purdue Uni¬ 
versity has contributed the services of 3 men to assist the state superintendent 
of public instruction in supervising agricultural instruction in the regular 
schools; 27 county agents prepared special outlines for work in agriculture in 
the schools, issued bulletins on helps for teachers, gave instruction in agricul¬ 
ture at 134 township and county institutes, and visited 935 schools, in some 
instances directing the field and laboratory exercises and during the summer 
months supervising the club projects; and 2,500 boys and girls were enrolled in 
club work during the summer of 1914, and a similar number in home projects in 
corn and potato growing, poultry raising, and gardening and canning. 

State-aided vocational agricultural education in 1914; (Ann. Ept Bd. Bd. 
IMass.J, 78 (1918-14), pp. 274-312; Bui. Bd. Ed. Mass., Mo. 46 (1915), pp. 40).— 
Tills is a detailed report on the organization and activities of the vocational 
agricultural schools and departments in Massachusetts, including statistical 
tables showing reimbursements as to salaries and tuition, the vocational agricul¬ 
tural instructor’s preliminary survey for home projects prior to approval of 
admission of pupils, examples of the income of pupils from farm work during 
attendance at school, etc. 

Agriculture in the New York state high schools, L. S. Hawkijts (Oormll 
Oountrpman, 12 (1915), Mo. 7, pp* 559-562, figs. 3). —The author gives a general 
description of the agricultural work extending through 4 years in the 48 high 
schools in New York receiving state aid for agriculture. 

[Agricultural education in ' the Philippines] (Philippine Craftstnan, 2 
(1914), Mo. 8, pp. 535-644> fiP^- 63)* —^TMs issue is devoted to a survey of 
agricultural education in the Philippines given in the following special articles: 
Spain’s Contribution to Philippine Agriculture, by A. Craig; What the Philippine 
Public Schools are Boing in Agriculture; School and Home Gardening, by N. H. 
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Foreman; Tlie Viilar Settlement Farm School, by W, J, Cushman; The Lnm- 
bayao Settlement Farm School, by G. C. Kindley; The Mailag Agricultural 
School, by J. C. Scott; The Indang Farm School, by J* A. Cocannouer; The 
Central Luzon Agricultural School, by K. O. Moe; Food Campaigns Through 
the Medium of the Philippine Public Schools, by N. H. Foreman; The College 
of Agriculture, by R B. Copeland; and Notes on the Work of the Bureau of 
Agriculture, by W. K. Bachelder. 

A new year in agricultural instruction (Affr, Gaz. Canada, 2 {1915), No, 1, 
pp. 2S-51, figs. 11). —^An account is given of the organization and development of 
agricultural instruction in Prince Edward Island, together with notes of work 
planned for the coming year in other Canadian Provinces, 

Elementary agricultural instruction {Agt\ Gaz, Cmuida, 2 {1915), No, 2, pp, 
151-170, figs. 7). —The plans and policies of organization of elementary agri¬ 
cultural instruction in the schools of Prince Edward Island, Nova Scotia, New 
Brunswick, Quebec, Ontario, Manitoba, Saskatchewan, Alberta, and British 
Columbia, are described. 

Vocational education in Europe, E. G* Cooley {Chicago: Com, Chib Chicago, 
1915, vol. 2, pp. 177, pis, 8). —^This is a report based on personal visits and 
studies by the author on the historical development and present status of agri-. 
cultural instruction in Denmark, Ireland, Holland, and Germany, schools of 
country housekeeping in these countries, vocational guidance in London, and 
welfare of the working youth in Germany, A rdsume of the report of the 
Swedish royal commission on elementary technical instruction is included. 

Begulations for grants in aid of agricultural education and research in 
England and Wales, 1915-16 {London: Bel, Agr, and Fisheries, 1915, pp, 25). — 
This pamphlet deals with the conditions under which grants under the De¬ 
velopment Act are awarded. See also a previous note (E. S. R., SI, p. 794). A 
letter authorizing the jyayment of grants from the Development Fund for agri¬ 
cultural research and a memorandum on agricultural education in connection 
with farm schools and farm institutes are appended. 

Agricultural training for women in Holland, S. R. von Ramult (Land u, 
Forstw. Unterrichis Ztg,, 28 {1914)y No. pp, 225-2SS). —^This account is 
similar to but more extensive than the one previously noted (E. S. R., 62, p. 92). 

Education for efficiency, E. Davenpobt {Boston: D. G. Heath d Go„ rev. eet, 

1914, pp. T+19S), —In this revision of this text (E. S. R., 22, p. 593) the author 
includes in the preface a series of propositions on vocational education pub¬ 
lished in a recent report of the Illinois Educational Commission. He also sub¬ 
stitutes for the proposed high-school course in the first edition a more modem 
course from the report Just mentioned, and for the discussion of “ agricultural 
development and public investment a chapter on The Meaning of Agriculture, 
including its importance and evolution, the balance of trade, the ultimate con¬ 
dition, the need, for a rural credit system, the meaning of land tenure, and 
the people of the farm. 

The proper preparation and equipment, academic and professional, of 
teachers in schools of agriculture, C. G. Maphis (lUniversitg, Ya.: Author], 

1915, pp, IS), —^The author discusses the need of properly trained agricultural 
teachers and their qualifications, and refers to the policy of teacher training 
for secondary schools in Germany and to the Joint recommendations of the 
Goinmittee of Seventeen on the professional preparation of high-school teach¬ 
ers. In his opinion teacher training involves broad academic knowledge as a 

' basis, leadership, professional knowledge, and specialized knowledge of the 
particular subject to be taught. Academic training of teachers in the secondary 
schools of agriculture should not be less thap four years of standard college 
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work, tlie group system should prevail, and several groups of subjects allied 
with agriculture should be extensively studied. English should, not be neglected 
and a sufficient number of other courses of general culture should be pursued. 
The theoretical and practical professional training should not be less than spec!- 
fied and in addition at least a year in practical experience on a farm should 
be insisted upon. 

School credit for home work, L. E. Ai.debman (Boston: Houghton Mifflin Co., 
1915, pp> X+iSi, pis. 8). —The author narrates the working out of the school 
credit for home work idea, including illustrative home credit plans in elemen¬ 
tary and high schools. An appendix contains the essential features of a bulletin 
of the Kansas State Agricultural College entitled, School Credit for Home Work, 
and a brief report by the California Teachers’ Association on credit for work 
done outside of school. 

Teaching agriculture in rural and graded schools, E. G. Bishop, B. K. 
Faebab, and M. H. Hoffman (Off. Pul). Iowa State Col. Agr., 13 (1914), 20„ 

pp. 175, figs. SO ).—In this revision (E. S. B., 31, p. 298) references to literature, 
etc., have been brought up to date and poultry studies added. 

Bessons in elementary agriculture for Alabama schools, E. A. Miller 
(U. B. Dept. Agr. Bui. 258 (1915), pp. S6 ).—^This series of lessons adapted to 
Alabama conditions has been prepared for the use of rural school teachers. A 
monthly sequence plan is followed and practical and correlation exercises are 
suggested in connection with each lesson. References to bulletins of the Ala¬ 
bama Polytechnic Institute and to Farmers’ Bulletins of this Department are 
also included to supplement the text-book material and provide a reading course 
for the teacher. 

Pre-vocational agricultural courses of the public schools of Indiana 
(Dept. Piib. Instr. [Ind.], Bd Pubs., Bui. 15 (1915), pp. 22S ).—Minimum courses 
in soils, crops, animal husbandry, dairying, poultry, and horticulture, prepared 
by the state board of education, are outlined, in seasonal sequence, for the 
seventh and eighth grades 1915-16 and 1916-17, and for high schools, the 
latter including also vegetable gardening, farm mechanics, civics, and history. 
Lists of agricultural reference books and of apparatus and equipment are in¬ 
cluded. 

Elementary principles of agmculture, A. M. Feegtjson and L. L. Lewis 
(Chicago: Ferguson Publishing Co., A 191S, pp. X~\-390, pis. 7, figs. 2S2 ).— 
The fourth revised edition of this text contains as new matter, 10 chapters on 
crops and an appendix giving the annual rainfall in the United States for the 
years 1S9S-190T, inclusive (B. S. B., 29, p. 193). 

Practical lessons in agriculture, L. S. Ivins and F. A. BIeeeiel (Netv Yorlc: 
A'merican Book Co., 1915, pp. VI+223, figs. 96 ).—^This is a text-book and labora¬ 
tory manual for use from the seventh to the tenth grades. The lessons, most 
of which are laboratory or field exercises and are arranged in seasonal 
sequence, treat of sources of food, clothing, and shelter; the atmosphere; 
seeds; soils; fertilizers; plant production; insects; weeds; field crops; vege¬ 
tables; fruits; school and landscape gardening; farm forestry; school grounds; 
birds; feeding, housing, and care of farm animals; selection of meat animals; 
milk and its products; poultry; packing and marketing products; farm build¬ 
ings and machinery; farm drainage; good roads; a census of neighborhood 
farm crops, animals, and weeds; distribution of cotton, corn, hogs, and cattle 
in the United States; farm cooperation, etc. 

A study of Indian com (Zea mays), I. O. Bundles (Philippine Agr. an4 
Forester, S (1915), Nos. 9-10, pp. 228-243, fig. 1 ).—^The author describes the 
method of studying Indian corn in the Philippine College of Agriculture, 
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discusses the advisability of com standards, and ontlines and explains tbe 
score card in use. 

Poultry keeping, H* R. Lewis (Philadelphia and London: J. B, Lippmcott C7o., 
1915, pp. XF/lJ4-Sd5, pi. 1, figs. 182). —^TMs text for rural and. graded scbools, 
wiileli with slight adaptations may be used in high schools, consists of an intro¬ 
ductory discussion of different grades and methods of instruction in poultry 
husbandry and a treatise dealing with the different breeds, hatching and 
rearing, housing and feeding, products, health, diseases and enemies, and 
management of poultry. Each chapter is followed by laboratory exercises, a 
list of review questions, and references to literature. Lists of reference hooks 
and of colleges and stations giving attention to poultry problems, a plan and 
rules for boys' and girls' poultry contests, score cards, and data on the com¬ 
position and digestibility of common feeding stuffs, etc., are appended. 

Poultry keeping project study outline (Bui. Bd. Ed. Mass., No. 36 (1914)f 
pp. 139). —This poultry keeping project outline consists of questions and refer¬ 
ences for producing and disposing of live poultry, eggs, turkeys, ducks, and 
geese. 

Housekeeping, Alice M. Pullee (Manila: Bur. Ed., 1914, PP- 298, pis. 3, figs. 
59). —^This text-book for girls in the public intermediate schools (grades 5 and 
6) of the Philippines consists of reading lessons and practical exercises in 
housekeeping and cooking, sewing and textiles, hygiene and home sanitation, 
and ethics. 

Agricultural economics, B. C. Seulmayb (Land u. Forstw. XJnterriohts Ztg., 
(1914), No. 3-4i PP- 203-219). —^The author gives an outline for instruction 
In agricultural economics, and discusses the relations of agricultural economics 
to agricultural production and to political economy, as well as the use of 
monographs, statistics, and farm experiments in the promotion of instruction 
in agricultural economies. 

Observations on legal instruction in secondary agricultural schools, E. A. 
ScHOLS (La'Ud n. Forstic. Unterrichts Ztg., 28 (1914), ^-4^ PP- 220‘-224)^-^ 

Observations are made on instruction in constitutional, civil, and administrative 
law, including its relation to agrculture, in the secondary agricultural schools 
in Austria, all of which devote 2 hours a week to this subject in the third year, 
and 2 hours a week to political economy in the second year. 

Outline of nature-study, O. H. Trafton (Natiire-Btudy Rev., 11 (1915)^ No. 
3, pp. 94-169, figs. 2). —The author gives a detailed outline of the nature-study 
course, arranged according to seasons, in use in the elementary school of the 
State Normal School at Mankato, Minn., together with a study of the aims, 
available materials, and methods of teaching nature study and its relation to 
other subjects. 

Course III. Home gardening, E. C. Bishop and G. R. Bliss (Iowa State 
€ot Agr. Ewt €ire. 17 (1912), pp. 3-16, figs. 4)- — General regulations and direc¬ 
tions are given for conducting the work of the individual home garden. 

Yard and garden contests, C. L. Fitch (Imm State Col. Agr. Ewt. But 32 
(1915), pp. 16, figs. 12). —This is a description of the methods employed by a 
civic organization in the improvement of gardens and yards in Davenport, Iowa. 

Suggestions for boys' acre com club contest, P. G. Tape (Iowa State Got 
Agr. Ewt. Dept., Junior Circ. 28 (1915), pp. 15, figs. 9). —Suggestions are given 
for selecting, testing, planting, and cultivating com. 

School gardens, 1915, edited by R. L. Temflin (Cleveland, Ohio: The CML 
drm^s Flower Mission, 1915, pp. 4S, figs. 31). —^Information and suggestions are 
given on planning and conducting school and home garden and junior clean-up 
work, and^ annual exhibitions. ^ 
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Sclaool gardening and scliool fairs (Affr, Gaz, Canada^ 2 (1915), 2^0. pp. 

2). —Aeconnts are given of tlie present status of school gardening 
and. school fairs in Nova Scotia, Quebec, Ontario, Manitoba, Saskatchewan, 
and Alberta. 

Scliool»groiiiid improvements, N. H. Poeemak {Manila; Bur, Ed., 19My PP^ 
figs. 4 )*—A 4-weeks^ coarse of 13 lessons is ontlined for teachers of all 
grades in the Philippines for the purpose of giving them instruction in improv¬ 
ing the school grounds with student labor. Directions are given for presenting 
the course at division normal institutes. 

Scliool and home gardening, N. H. Poeeman (Manila: Bur, Ed., 1914^ pp- 
56, figs. 2). —This is an outline of a 4-weeks’ course in school and home garden¬ 
ing for teachers of elementary grades in the Philippines, together with the 
method of presentation of the course at division normal institutes. 

Home gardens, field crops, and home canning for hoys’ and girls’ club 
work, O. H. Benson (Ami, Rpt. Missouri Bd. Agr,, 4$ (1918), pp, 286-295, figs. 
2). —^The author dicusses essentials, objects, and evidences of good club work, 
school credit, leadership, relations, projects, prizes and premiums, follow-up 
work, and club work as related to markets and consumers. 

Boys’ agricultural clubs, W. H. Kendeick (TF. Ya, Vniv., Agr, Ewt. Dept. 
OiTG. 2 (1915), p. 15, figs. 11). —^Instructions are given for organizing boys’ 
and girls’ com, pig, potato, and poultry club work. 

Annual report of the School G-arden, Association of America (Ann. Bpt. 
School Gard. Assoc. Ai%erica, 4 (1014), pp. 80, figs, This report contains, 
among other data, a list of books on home canning, domestic science, poultry, 
and birds of interest to city people, plans of a model garden, and excerpts 
from addresses and papers presented at the 1914 annual meeting. 

mSCELLANEOIia 

Twenty-first Annual !Eeport of Montana Station, 1914 (Montana Sta. Rpt. 
1914y PP» 383-408). —^TMs contains the organization list, a financial statement 
for the fiscal year ended June 30,1914, a report of the director on the work and 
publicatloi^ of the station, and a summary of meteorological observations for 
1914. The experimental work reported is for the most part abstracted else¬ 
where in this issue. 

Annual Beport of Borto Bico Station, 1914 (Porto Rico Sta. Rpt. 1914* PP- 
85, pU. 3). —^This contains the organization list, a summary by the special 
agent in charge as to the investigations conducted at the station during the 
year, and reports of the chemist and assistant chemist, horticulturist, assistant 
horticulturist, plant pathologist, and entomologist abstracted elsewhere in this 
Issue. 

Annual Beport of South Dakota Station, 1914 (South DaJeota Sta. Rpt. 
1914, pp. 26). —This contains a report by the director on the organization, work, 
and publications of the station, a list of exchanges, a financial statement for 
the fiscal year ended June 30,1914, and departmental reports. 

general review [of the Bourth Scientific Congress], E. Poibier (4. C&ng. 
€imt. ISantiago de €hUe}, 1908-9, Resena Gen. ipm. lOlBJ, pp. 804, pU. 4, 
figs. 60). —^TMs is a general review of the Fourth Scientific Congress (First 
Pan-American Scientific Congress), held at Santiago, Chile, December 25, 1908, 
to January 5,1909, which has been previonsly noted (B. S. E., 20, pp. '608, 695). 



NOTES. 


Illinois University and Station.—Plans are completed for tlie erection nf a 
special genetics building of somewhat temporary construc'tion. It will be a one 
story brick structure, 40 by 100 feet and will provide, besides three offices^ 
class rooms and laboratory accommodations for 50 students at a time in under-* 
graduate instruction and also separate laboratories for graduate and experiment 
station work. 

Donald McIntosh, professor of veterinary science since_^86, died at Portland,, 
Me., September 5. 

Maryland College and Station,—A. C. Stanton has been appointed instructor 
in th^e manufacture of dairy products in the college and assistant in dairy 
investigations in the station, beginning September 1. 

H’ebraska University and Station.—P. B. Barker has resigned as professor of 
instructional agronomy and associate agronomist to become associate professor 
of farm crops in the extension service of the University of Missouri, beginning 
September 1, 

J^orth Dakota College and Station.—^The board of regents provided by the' 
recent legislature to take charge of all the higher educational institutions in 
the State, including the station and the substations, has been appointed by the 
governor with the consent of the senate as follows: L. F. Crawford president, 
J. A. Power, Frank White, J. D. Taylor, and Emil Scow. The new board, 
assumed control July 1, ■ 

Oregon College.—system of farm surveys to determine factors contributing 
to success or failure in Oregon farming is being conducted by H. F. Keyes under 
a cooperative arrangement between the extension division of the college and 
the Office of Farm aianagement of the U. S. Department of Agriculture. 

Texas College and Station.—^The increasing popular interest in the station is 
indicated by the material increases in appropriations during the past few 
years. Six years ago there was no state appropriation for the main station 
and but $5,000 per annum with which to operate two substations. For the next 
two years the appropriation was $25,000 to operate ten substations. Four years 
ago it was increased to $55,000 per annum; two years ago to $87,500; and 
the present legislature granted $140,582.50 for the first year and $135,0(H>*for the 
second year of the biennium. This appropriation has been approved by the 
governor without curtailment. Steps have also been taken for the erection of a 
station building, to be paid for from the feed-control-service revenue. 

Other appropriations include a stock-judging building to cost $40,000; $2,000 
to remodel the dairy bam for horses and beef cattle; $1,500 each for a sheep 
and hog bam; $21,000 for the purchase of live stock and the maintenance of 
the animal husbandry department; and $12,000 for a new dairy barn. A sub¬ 
station is to be established in west Texas for studies in goat breeding. 

Bailey O. Bethell, D, V. M. (Ohio State University, 1915), has been appointed 
instructor in veterinary science, beginning July 1. 

Wyoming Station.—Considerable new laboratory equipment has been installed 
in the various departments, especially those of engineering chemistry^ 
agronomy, and wool investigations. P. T. Meyers has been appointed assistant 
agronomist, begimiiBg September 1. 
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EXPERIMENT STATION RECORD. 

VoL. XXXIII. NorairBrji, 1913. Ho. 7. 


The extent to which the element of chance figures in agricultural 
experimentation and investigation is a large one. It is at once the 
inspiration and the distraction of the seeker after new truth. It 
accounts for many efforts which are in part futile for the time being, 
and for frequent negative or unenlighteniiig results, as V7ell as for 
occasional findings of great significance. 

This recognition of the uncertainties in the situation is not op¬ 
posed to the idea that agricultural investigation is of an exact 
natitrc and is bused on the best available light of the time, bpt it 
expresses the groping nature of the effort, the inadequacies of meth¬ 
ods, and the inability to control conditions which may be adverse to 
a conclusive result. While these difficulties are common to other 
branches of science, they are perhaps especially conspicuous in agri¬ 
cultural experimentation and investigation, owing to the very com¬ 
plex nature of the problems and the conditions under which they 
are studied. The acknowdedgment of them is not a sign of weak¬ 
ness or of doubt, but rather of a clearer insight which has come with 
the extended experience of our stations in that field. 

The very nature of research and experimentation implies the ele¬ 
ment of doubt, the uncertainty as to the ultimate outcome. If there 
were no question there would be no need for experiment. While not 
a random effort, it involves novel and often abnormal factors and 
conditions which can not be fully depended upon and are in part 
undetermined. 

No one can predict the result of an experimental inquiry, or 
prophesy as to its success. It is an attempt to find out something 
that is not known. "l^Tiile it is not a leap in the dark it is an excur¬ 
sion into, the unlaiown, and the paths are not clearly charted. The 
method of approach is suggested by analogies, but it requires some 
adaptation to each particular case and it may prove inadequate or 
present stumbling blocks. In that case it calls for ingenuity and a 
careful consideration of all loiown facts and factors. In many in¬ 
stances the successful attack of a class of problems calls for an origi¬ 
nal conception as to the nature of the project and the way in which 
it might be successfully attacked- In any event it requires close 
application. There is a difference between working upon a question 
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niici worldng at it. One lias an objective, constructive aim, and a 
metliocl iTliicii embodies all that the best knowledge and experience 
and ingeiiiiitv can suggest; the other works around the edges of the 
question, searching for a lead and waiting for something to turn up. 

some of this uncertainty is manifestly unavoidable, and 
arises in a measure out of the general deficiencies of knowledge, it is 
increased by haste, deficient preparation, insufficient attention to de¬ 
tails, and other matters which have a pronounced effect. It results 
from insufficient planning, from undertaking more than can be done 
thoroughly, and from failure to study the data as they need to be 
studied. In some cases it is a result of following the practical .phase 
of the problem too closely and exclusively. 

A recent waiter in commenting upon the experimental inqiiir}^ in 
a given line said: Unfortunately the trail of the ^ practical man ’ 
was folIoAved somewdiat too closely in the investigations wffiich were 
made before the end of last century, with the result that many field 
experiments have expressed the natural result of many conflicting 
factors, and have given but little indication as to the components.” 
There is much truth in this statement, and it probably applies to 
considerable of the experimental wmrk of the present. It results 
from the attempt to meet the expectations of the public by giving 
direct answers to practical questions as speedily as possible. But in 
this attempt it fails to realize that ‘Hhe principle underlying an 
agiicultiirai problem must first be studied before the problem itself 
can be solved.” This is why at the outset close anaUsis of a prac¬ 
tical agricultural question is essential, and the devising of a plan 
which will give an intelligent and satisfying answer as far as it goes. 

The object of an experiment or an investigation is to secure defi¬ 
nite information—to establish a fact, to test a theory, or to deter¬ 
mine the application of certain results. The aim and the plan, there¬ 
fore, should be to give as distinct and conclusive an answer as is pos¬ 
sible, It may not be complete but as far as it goes it ought to be 
authentic and reliable. It should not be forgotten that the genuine¬ 
ness of discovery is of first importance, and furthermore, that, as a 
great lawgiver has said, to kno’w the law we must understand the 
law. Both are opposed to haste and sujDerficiality. 

In some of our undertakings the element of chance is at times un¬ 
necessarily large. It does not fully take .account of the experience 
and the teachings of experimental work. Occasionally the prophecy 
might almost be made at the outset that neither final nor probably 
illuiriinating results would follow. The difficulty may be inherent in 
the subject, because of lack of insufficient information leading up to 
;it; investigation may not have progressed far enough to enable con- 
stemcfive ' and conclusive work. This accounted for much of the 
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iinproclnctiTe work on tlie biology of the soil in years past, and to 
some degree this general lack of iaformation apparently still blocks 
progress. 

Science rarely progresses by leaps and bounds, but piece piece. 
Chance discoveries of great moment are seldom made at random. 
Knowledge advances by a process of accumulation and tliroiigli a 
deeper insight wdiicli suggests more effective methods of attack. 

In a certain class of station work there is considerable collection 
and accumulation of data merely on the chance or in the hope that 
it may develop something of interest, or shed light on the nature of 
some class of phenomena. It is rarely a promising method where a 
definite ultimate object is in view, and unless something definite is 
being looked for the point of importance may escape notice. Where 
the first essential step is to get a substantial basis of data or a record 
of natural phenomena the case is, of course, quite different. 

Some workers are more willing than others to take chances. 
They unnecessarily admit the element of doubt, partly because they 
may not be fully conscious of it, and partly because they are im¬ 
patient of slow methods. Inexperience and overconfidence in the 
capabilities of experiment are often responsible for this. Someone 
has said that a spirit of experiment and a contempt for the past 
‘‘has made us credulous of quick improvement, hopeful of discov¬ 
ering panaceas, confident of success in every new thing.” 

There is a kind of experiment which deals Avith matters super¬ 
ficially—^which seeks only the ansAver Avithout regard to }ioa\^ it is 
derived or how it may be limited—^in fact, without determining just 
Avhat it means. It does not aim at the real underlying question and 
go to the bottom of it, but it conducts hasty tests and trials which are 
incapable of giving more than a partial, superficial ansAver; it mis¬ 
takes a comparative result for an absolute answer, and rentiires a 
deduction or generalization which later is found unwarranted. 

Happily this type of work has quite largely i3assed. It has been 
found inadequate and dangerous. It has no place in an enterprise 
which seeks illuminating and dej^endable facts. But there is still a 
considerable body of work which is superficial and incomplete in 
that it does not go to the kernel of the matter and contents itself 
with results Aviiich are at best temporary and tentative, without 
planning studies which will make them more logical and stable. 
Much of this work gives only comparatiAm results, tentative and em¬ 
pirical at best, but the chance is taken of generalizing from it 
broadly. And there is some disposition to perpetuate work of this 
kind instead of'engaging in a type which is more thorough, and con¬ 
clusive. It is in part a matter of training and of insight, and to 
some extent it is because such grade of work meets Avith quick re- 
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Spouse and appreciation. For this reason it is coiintenaiiced5 al- 
tlioiigli its liinitations are not unknown, and the higher standards 
are not made a requirement. 

We realize, for example, that many of the field experiments so ex- 
tensiyely conducted are less accurate and dependable than such studies 
ought to be, because of their inherent crudeness and because of factors 
which are not checked or controlled. A considerable experimental 
error is recognized, dependent upon a variety of factors, and the 
limitations of such work have been widely demonstrated. Further¬ 
more, in outdoor experiments the chance factors of the season have 
a very large effect. But field experiments unsupported by more re¬ 
fined studies continue to form a large feature of the work in agron¬ 
omy. Considerable of our breeding work with plants rests on chance. 
It seeks the chance result, a product and not an idea, and contrives to 
increase the probability of its appearing. This is its primary object 
rather than an attempt to find out why, how, and under what condi¬ 
tions these exceptional things occur. Instead of studying correlations 
with a view to a greater elimination of chance in breeding, emphasis 
is placed first and foremost on the attempt to get something better, 
and there the undertalring often rests. 

Feeding experiments made from the commercial or economic view¬ 
point are subject to market fluctuations, and hence embody an addi¬ 
tional chance element. And it frequently happens in such experiments 
that untoward conditions or accidents occur which make a clear inter¬ 
pretation of results impracticable. 

Haste is responsible for another element of uncertainty in various 
kinds of' experiment, which in the end is wasteful of time and 
energjx It is supposed to be a common attribute of Americans. The 
Englislinian has accused us of acceleration as a national characteris¬ 
tic—of haste in all things, instead of inquiring whither. Scientific 
progress in agriculture has never been as rapid at any period as at 
the present, but this apparently has served to increase expectation 
and resulted in a speeding up. Rapid as the progress is, there are 
those who seem to feel that the great questions which have been be¬ 
fore the world for centuries should now be answered without much 
delay. 

Eeferriiig to the necessity for the exercise of patience in regard 
to research, Dr. D. P. Penhallow, in an address delivered several 
years ago, pointed out that nature’s processes, although exceedingly 
certain of fulfillment, are nevertheless exceedingly slow. “If it 
has taken five hundred million years to shape this earth and render 
it a fit habitation for man, man himself must not be impatient if 
he is required to spend a few years of arduous toil that he may 
unlock some of the doors which so carefully guard nature’s secrets. 
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Sixty “three years sped on their way from the time when Boussingaiilt 
first endearored to ascertain the source of nitrogen in plants, until 
a satisfactory explanation was reached through our knowledge of 
the action of root tubercles; and for more than sixt}^ years Lawes 
and Gilbert sought the solution of plant nutrition without gaining 
the end in view. 

“The laws of nature are not kept on draught, as it were, to be 
drawn in large or small quantity, according to the demand. To 
present a problem to an investigator and expect an immediate solu¬ 
tion, or an immediate practical application, is to be prodigal of a 
costly equipment, to sacrifice unnecessarily the best and most care¬ 
fully trained intellectual strength, and to bring discouragement and 
invite failure. 

“It is, no doubt, true that when a commonwealth has invested a 
large amount of capital in specially trained men and expensive 
apparatus, it is reasonable to ask for results, and with this no fault 
can be found. The danger lies in the fact that suflicient opportu¬ 
nity is not allowed for the careful wmrking out of a problem in all 
its scientific aspects. Under conditions of haste and undue pressure, 
the results, if worth anything, are very likely to be incomplete and 
imsatisfactory, and in too many cases they must be subject to costly 
revision.” 

There is abundant confirmation of the truthfulness of these views 
in our own experiment station work. It is no disparagement but a 
note of caution. The necessity for less haste and for patience with 
the more thorough and leisurely methods ought to be understood. 
Most of the simpler things have been done. From now on the prog¬ 
ress may be more slow, but it ought to be more sure. 

The element of chance in a certain type of experiments is further 
increased and multiplied by a large amount of repetition, because 
of inadequacy of the methods or the means of attack. The error 
involved is not eliminated, and hence the chance of misinterpre¬ 
tation is accumulated and increased. Mere imitation will mark but 
little advance, for it lacks the critical attitude and the searching 
spirit essential to improvement and progress. What is most needed 
■ is new thought and ideas, and new insight, rather than more experi¬ 
ments . which mark no special progress. These are now essential 
as a means of successfully attacking problems which, although much 
worked upon, have not yielded to the experimental method, or at 
least only in part. In some lines the attempt is still being made to 
work out through relatively crude experiments, unaided by more 
refined methods, problems which will require quite different treat¬ 
ment. One value of earlier experiments lies in disclosing the weak- 
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nesses and limitations of methods, which continued repetition and 
study from the same point of view serve mainly to confirm. 

Xot all topics which it is desirable to Imow about are profitable 
ones for study at the present time. The element of uncertainty is 
too great; they vrait on further advancement in the field of general 
science. How^ futile it now seems to have experimented on the 
control of a plrait disease until we knew something of the history, 
habits, and manifestations of the organisms causing it. It was like 
prescribing remedies in human medicine before the real nature of the 
disease was known. In much the same way some of our work at present 
attempts to attack complex problems too directly. It seems unprom¬ 
ising. for example, to attempt a direct study of the effect of a course 
of soil treatment on the fertility of the soil until we can measure 
more accurately the different elements that go to constitute fertility 
and correlate them so as to trace a direct relation betw^een the treat¬ 
ment and the complicated nature of the manifestation. It is obvious 
that in agricultural investigation, as in all kinds of research, the 
scientist should not compare effects without studying causes or enlarge 
upon results without examining their origin and source. 

Our knowledge and our ability to conduct profitable researches go 
forward step by step, and agricultural research is so dependent on 
the advance of general science that it can rarely do more than keep 
pace with it. We should not, therefore, take unnecessary and unrea¬ 
sonable risk in selecting topics for study. This does not mean that 
the easy things should be selected, but those whose profitable study is 
practicable—the things it is feasible to do or which give promise of 
being solved. Such a selection implies close critical study of the 
station’s program of wmrk. 

The element of chance may be increased by the vray in which the 
station program is made up. It seems at times to be itself something of 
a matter of chance. It lacks evidence of system or a general plan. It 
skips from one thing to^ another without continuity or visible con¬ 
necting link. The work in one department does not supplement that 
in another, much as the need for it may be. The program as a whole 
is to some extent a chance combination, growing out of contingency 
and of what the members of the staff, acting and thinking inde¬ 
pendently, decide they would like to take up. In other words, there 
is a suggestion of lack of coordination. 

The station program ought not to be a heterogeneous admixture 
of independent, unrelated lines of work, without system or plan, but 
it ought to have regard to the efficiency of the station as a whole and 
to both the needs of agriculture in the State and the needs of^ agri¬ 
cultural science as a means of advancement. 
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It will have occurred to the reader that perhaps the largest ele¬ 
ment of chance lies in the human equipment. The ability of a sta¬ 
tion to enter upon a given piece of ne’w work hangs on the chance of 
getting some one competent to take charge of it, and Ms qualifica¬ 
tion can not always be determined in advance. Even when such a 
worker is secured and is making encouraging progress, a successful 
issue is contingent on the ability to retain him. This is being coii- 
tinualM brought home to the stations. To provide the necessary 
men of proper equipment, special efforts are being put forth, and to 
insure the continuity of investigations, attempts are being made to 
link the leaders more closely to their special problems. 

In the past what the station was doing depended to no small ex¬ 
tent on what the men could manage to fit into their other duties, 
and what they were able to accomplish depended on theii’ ability 
to adjust their studies to the opportunity which the year brought 
forth. It lias not been unusual for men to explain that they did not 
take up certain exacting lines of study because the}^ knew their other 
duties would probably not permit them to follow these studies con- 
tiniimisiy or to devote the necessary time to them. 

With the larger measure of relief of station investigators from 
other duties and from interruption, these elements of uncertainty 
are constantly growing smaller. The station’s program at the pres¬ 
ent time is, to a far less extent than formerly, contingent on circum¬ 
stances and other demands on its working staff. But the case of the 
supervising and coordinating head of the station, on whom general 
direction depends and to whom the men should look for stimulation 
and encoiirageiiient, is less favorable. He is often attempting to 
do too much and too great a variety of things, which leaves insuffi¬ 
cient time for consideration of the station’s work and management. 
The effect of this is to increase the element of chance, because it is 
inadequately guarded against. 

A primary object of the experiment station is to remove the 
element of chance in farming—^to make the art better understood 
and more certain in its results. The greater confidence of the public 
in experimenting and the extent to which the stations’ teachings are 
now being incorporated into practice make it doubly necessary for 
the experimenter to be conscious of the elements of error, to make 
haste slowly, and to develop his studies along an orderly constructive 
program. 

It behooves us to make experiment and investigation in agricul¬ 
ture as secure and adequate as possible, both in method and result— 
to eliminate or reduce to the lowest practicable terms the chance of 
failure or ineffective effort- The means for this are a part of the 
9635"— No. 7—15- 2 
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genera! problem. The spirit of investigation involves the discovery 
and overcoming of obstacles. It is in this way, instead of by going 
around them or passing them on, that advancement is made. Some 
of the present uncertainty is avoidable or capable of being brought 
more largely under control than it is in many cases, and supplemented 
by more exact studies. There is opportunity for searching inquiry 
as to the adequacy of plans and methods involved in new under¬ 
takings and in.lines which have been under way for a period; and 
there is good opportunity for a larger measure of sympathetic, con¬ 
structive criticism. When everything is done that science and ex¬ 
perience suggest; there is a sufficient chance element standing in the 
way of progress, and without progress our experiment stations wmuld 
soon cease to be leaders in this great educational effort. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTUEAI CHSMISTEY—AG-20T1GH3TY. 

Tlie acids and colloids of humus, G. Fischeb (Kuhn Arch., 4 {19J4)i PP^ 
i-lS8, figs. 4)-—lu tills work tke colloids of humus v;ere isohited by either the 
cold or liot NYU ter extraction Bietliods. with filtratloii tliroii: 4 li luircleried fiiiaiitita- 
tive filters, asbestos or Pukall’s filters, and concentration in Yaciium at 30° 0. 
or at ordinary pressure. The ectnc-v^ntrates were u^uriflefl by eltlier parchment 
paper or fish bladder, by ultrafiltration, precipitation with alcohol, acetone, etc. 

The method of preparing tlie Iininiis did not seem to have any effect upon the 
reactions, but it has not been established whether the hot-water treatment can 
be used in other instances. On account of the higher concentrations of the Pukall 
filtrates of the hot-water extracts, the observations could be more easily made 
on these solutions. 

The colloids of the cold-water treatment of composts in some cases showed 
other reactions. Humus colloids passed through 7.5 per cent iiltrafilters. The 
colloids remaining In the ultrafilter with one exception were irreversOile, but 
the ultrafiltrates still contained typical colloids, as was proved by flocculation, 
cataphorcsis, and ultrainicroseopy. 

The hydrogen ion concentration of the various soils examined was determined 
by direct measurement of the electromotive power on the nonpurified and 
dializecl solutions of humus. The crystalloid cations were removed from the 
colloid salt by dialysis. Ho illusion of an acid reaction with an indicator like 
litmus which depends on the absorption of the coloring matter cations could be 
noted. 

Migrating capacity and velocity were determined with and Avithoiit the addi¬ 
tion of acid or alkali in xinpurified and dialyzed colloids. The electric charge 
was negative, and the migrating velocity was least in acid media. Black soils 
were not examined. The migrating velocity of the dispersive phase of the same 
solution was ununiform, and the electric potential of the colloid particles xvas 
not constant. 

By covering with Avater in the modified Coehn apparatus, partial coagulation 
occurred. This was IrreN'erslble in unpiirified colloids, Avith one exception, but 
iwersible after purification. 

ProtectiA^e properties AAmre not possessed by Iinmiis colloids against colloidal 
gold and clay. There AAms protection against iron oxid, but it was not identical 
Avith that of reversible colloids. Kediiction of colloidal iron oxid by Iiiimus 
colloids was not observed. The precipitation optimums of humus sols and 
sesQUioxids were, in some cases, established. The humus colloids AA’ere, not 
sensitive toward electrolytes. Beduction of gold chlorid byclrocM oriel in the 
presence of humus was not noted. The dry state of humus sols in soils in most 
cases was irreversible. 

A chemical analysis of the inner organic constituents of the soil in,most cases 
gaA^e no insight into the composition of colloids, but only emphasized the organic 
nature of humus ^ colloids. I^licroscopically examined, the solutions of colloids 
were found homogeneous. Greenish-yellow and yeilOAvish-red particles AA^ere 
visible with the ultramicroscope. Humus colloids were not found to be typical, 
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reversible bydrosols, but appear to be related to certain organic coloring 
matters. 

A new reaction for clay, F. Rathgen (Tonindus. Ztg., S8 (1914), No, 5, pp, 
SO, SI, fig, 1; ahs. in Ghem. Ztg., SS {1914), No. 14 , Eepcrt., p. 57), — This is a 
mierocliemical reaction which will detect aluminum and aluminum compounds 
in all substances, even though they be present in traces, e. g., in green or brown 
bottle glass. To 1 gm. of the powdered substance under examination in a 
platinuni dish is added a little ammonium duorid and 4 to 5 drops of concen¬ 
trated sulphuiic acid, and heated gently to dryness. *4s a result corundum is 
formed, which may be recognized under the microscope as six-sided colorless 
plates. When iron is present there are foi^med yellowish to brownish six- 
cornered crystals surrounded by a border of colorless corundum. lilght-green 
(very small) and bluish six-comered crystals point to the presence of cobaitie 
and chromium oxid, respectively. 

A review and discussion of some of the methods for the determination of 
alkali in soils, R, P, Haee {Neia Mexico Sta, BuL 95 {1915), pp. 7-16). —^This is 
the report of the associate referee on alkali soils to the Association of Official 
Agricultural Chemists at Washington, D. C., November, 1914 (E. S. R., 82, p. 
296). It reviews and discusses methods used by the Bureau of Soils of this 
Department and by several of the state experiment stations for the determina¬ 
tion of alkali in soils. 

Comparative investigations of Thomas slag powders according to the 
Lorenz, Haumann, and Popp methods, W. Holle {Clieni. Ztg. 88 {1914), Nos. 
112-113, p. 1088). —In these investigations it w^as found that the Lorenz method 
gave lower results than the Popp and Naumann methods, the two last-named 
methods being considered about on a par. The best results can be obtained 
by the Lorenz method, but the procedure is cumbersome. See also the work 
of Haussdiiig (E. B. R,, 31, p. 410). 

Methods of bacterial analyses of air, G. L. A. Ruehle (U. S. Dept. Agr., 
Jour. Agr. Research, 4 {1915), No. 4 , pp. 343-368, figs. 8). —This study was 
undertaken at the New York State Experiment Station in connection with the 
relation of the bacterial content of stable air to the amount of bacterial con¬ 
tamination of milk. It is devoted especially to a determination of the filtering 
efficiency of two aeroscopes and a modification of one of them. 

“ It seems reasonable to conclude that the nature of the filters tested had 
little influence on the results secured in duplicate analyses, that is, those ob¬ 
tained where a sand and a liaiiid filter were used side by side agreed just as 
well as those where either two sand filters or two liquid filters were used side 
by side. It was found that the particular form of sand-filter aeroscope recom¬ 
mended by the committee on standard methods of bacterial air analysis ap¬ 
pointed by the American Public Health Association varied in its filtering efli- 
ciency from 50 to 100 per cent, with the average efficiency for two series of 
tests of 90 and 91,6 per cent. It is believed that the chief cause of error witli 
’ this form of aeroscope arises from the fact that it is so constructed that it must 
be sterilized with steam, which causes caking of the sand-filtering layer.” 

The modification of the standard aeroscope differs from the standard instru- 
ment in that the lower rubber stopper and the bolting cloth supports are ellmi- 
nated and tiie small tube is fused into the larger one. The layer of sand is 
supported by a layer of cotton, resting on the shoulder at the junction of the 
large and small tubes. The upper stopper is replaced by a cork, which permits 
sterilization of the aeroscope by dry heat instead of steam. 

"The modified standard aeroscope was found to retain nearly 100 per cent 
of the bacteria,/with'little chance of error. It' was also found to be cheaper, 
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leas breakable, easier to operate, and more adaptable to field work tban eitber 
tlie standard sand aeroscope or tbe aeroscope recommended by Rettger. Tbe 
latter can be made to yield excellent results, provided sufficient care is exer¬ 
cised in baiidling it. Its use, however, is attended with a number of difficulties, 
among which may be mentioned its tendency to leakage about the rubber 
stoppers after being sterilized, the foaming of the liquid during operation, and 
the tenacity with which the bacteria cling to the inner surface of the moist 
inlet tube. 

“ The method of determining bacterial precipitation from air by means of 
exposed Petri plates has been found to be entirely unreliable, as it gives a 
measure of the number of bacteria-laden dust particles and not a measure of 
the niiniber of bacteria present. The number of bacteria precipitating iijjon a 
given area has been determined by analyzing measured quantities of sterile water 
which had been exposed to the air for a given length of time in sterile pails. The 
numbers obtained in this way were from 2 to S2 times higher than those 
obtained with the plate-exposure method.” 

A bibliography of cited literature is appended. 

The differentiation of various kinds of yeast with the aid of specific 
agglutinins, Lichtensteix-Rosexblat {Wchmchr, Brau,, 31 (1914), PP- 29S- 
295; ads. in Ztschr. Angeic. Chem., 27 (1914), No. 85, Ref crate nteil, p. 502).— 
Babbits receiving intravenous injections of pure cultures of yeast yielded blood 
sera which could be used in the agglutination test for differentiating not only 
the various Saccliaromycetes (top and bottom fermentation yeasts) but also for 
differentiating torulas from Saccharomycetes. 

Picric acid as a titrametric standard, O. Pfeiefeb (Ztschr. Angeiv. Chem., 
27 (1914), IV' 0 . 50, AufsatzteU, p. dSS).—Picric acid is advocated as a substance 
for iodometry and acidimetry* For standardizing acid solutions, however, the 
author prefers measuring the strength of the original solution with alkali and 
dimethyl amidazobenzol. 

The titrametric estimation of free sulphurous acid, B. KEOEsny (Chem. 
Ztg., 38 (1914), No. 57, pp. 601, 602; ads. in Ztschr. Angew. Chem., 27 (1914), 
No. 91, Referatenteil, p. 625 ).—The method in which sulphuric acid is titrated 
with methyl orange until the acid sulphite stage is reached and then with 
phenolphthalein until the neutral salt is obtained is deemed inexact, since the 
change in color with phenolphthalein occurs before the formation of the neutral 
salt is complete. The transition from one stage to the other may be made 
sharper if one oxidizes the acid salt to the neutral salt with hydrogen peroxkl. 

A new simple method for determining free sulphurous acid when thio¬ 
sulphate or sulphuric acid is present, A. Saxdee (Ztschr. Angew. Chem., 27 
(1914)j ^^' 0 . 26, Aiifsats^teil, pp. 194, 195 ).—In this method, which is a modifica¬ 
tion of Feld’s, standardized iodin solution is run in excess into the mixture of 
sulphurous acid and thiosulphate, and the excess of iodin is determined with 
standardized thiosulphate solution. The colorless solution is then treated with 
an iodid-iodate mixture and the liberated iodin is titrated with thiosulphate m 
before. The method can be used for estimating bisulpliates, and also sulphuric 
and sulphurous acid in admixture. 

The chief cause of the loss of sulphuric anhydrid and of cMorin by 
incinerating substances containing these constituents, J. O’Sullivan [Analyst, 
39 (1914), No. 463, pp. 425-428 ).—^The conclusions arrived at are as follows; 

Although cMoricls are decomposed and cMorin is lost on incinerating organic 
substances containing chlorids, the sulphates of calcium, potassium, and sodium 
are^not appreciably reduced. Magnesium sulphate undergoes decomposition on 
ignition unless a carbonate is present. In the absence of a carbonate the ash 
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of substances containiii.G: niiigiiesiiim sulphate will, when ignited, consist of 
magnesium oxid. The quantity of niagnosnini sulphate in a substance con¬ 
taining ciiloricls may be sufikient to cause the total loss of the cMoriii on incin- 
eratiou. 

Volumetric determination of copper, G. ZuocARt {Ann. iVmn. AppL IRomoJ^ 
2 (19:14), Wos. 9-10, pp. 2S7~2t'fO ).—The solution of the salt is titrated with a 
solution of a sodlnni nitroprusskl wliieh contains ItbHGG gm. i'>er liter until a 
filter paper iiioisiKHicd with juninonuiin siilpliid b(^c<mies colored. One cc. of 
the sodium nitropinussid solution=0.01 gm. of copper. Free acids or salts of 
ferric iron, zinc (save in high coucontration), tin, aluminum, lead, manganese, 
and certain other metals do not affect the results, and tlie method can be applied 
directly to solutions of copper which do not contain nicivel or cadmium. 

Detection of vegetable fats in animal fats, M. Ivt^osTERMANN {Ztschr, 
Vntermvlh. NaJir. n. Ocnussmtl,, 2G (1913), "No. 9, pp. 433-437; ahs. in Joun 
Hoc. Cheni. Indus., 32 (1013), No. 2S, p. 1118). —The I^larciisson and Schilling 
method was not found always applu'able, since digitoniu precipitates only.free 
cholesterol and phytosterol and not their esters. 

“ Sapmiification is essential, and the following method is recommended: One 
hundred gm. of the fat is saponified with alcoholic potassium hydroxid, the soap 
solution diluted with water, and the fatty acids liberated by hydrochloric acid 
and extracted wdth 250 cc. of ether. The ethereal solution is washed with 
water and shaken with 250 cc. of petroleum spirit and about 25 gm. of sodium 
chlorid, which is subsequently separated by filtration through cotton wool. The 
filtrate is heated and treated with a solution of 1 gm. of digltonin in 20 cc. of 
90 per cent alcohol, and the crystalline precipitate separated after 15 minutes 
and washed with ether until free from fat. It is then dried with filter paper 
and acetylated with 20 to 30 cc. of acetic anhydrid. The excess of acetic 
anhydrid is evaporated, the residue dissolved in 50 cc. of absolute alcohol, and 
the solution treated drop by drop with water until crystals begin to separate. 
]\Iore water, up to 25 cc. in all, is then added and the crystals filtered on cotton 
wool, washed with 70 per cent alcohol, and dissolved in ether. The solution 
is evaporated to dryness and the acetates are recrystalUzed from absolute 
alcohol and examined in the usual way.” 

The separation of sterins from fats with digitonin, P. Berg and J. Anger- 
hausen (Chcni, Mg., 38 {1914), No. 93, pp. 978, 979; al)s. in Ztsclir. Angew. 
Cliem., 27 {1014), No. 01, Rcfcnwlcntcn, p. 6‘//4).— The value of tlie WiudatiB 
method for separating sterins with digitoniu wms studied. It was deemed 
especially desirable to know whether the method could be employed for food- 
control work, and, furthermore, whether the procedure could furnish new ways 
for investigating the unsaponifiahle constituents of fats. 

A modification of the IMarcusson and Schilling, Klostermann, and Fritzsehe 
methods (which utilize the Windaus princiifie) was finally decided upon. The 
solvent employed was chloroform saturated with digitoniu at GO to 70® C. 
Twice as much acetic acid anhydrid wms employed for acetylation as is recom¬ 
mended by Marcusson and Schilling. For quantitative purposes the Kloster¬ 
mann procedure for separating the acetates is recommended. The sterin-free 
portion of animal fats does not seem to possess optical activity, but in plant 
fats and hardened animal fats optical activity of the sterin-free part is often 
observed. In hardened fats the optical activities are dextrorotary. It is 
thought that this optical property might eventually be employed for detecting 
hydrogenated fats.' 

Methods for the quantitative estimation of mannit, J. Smit '{ZUchr. 
Analpt. OficM.4^53 {1014), No. 8, pp. 473^490; aU. in Mschr. Angm. Okem., 27 
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(1914) 1, No. 91 f RcferatenteUf p. 625). —^The methods worked out can be divided 
into three groups: (1) A modification of the Gay on and Dubourg method; (2) 
separation of mannit compounds of definite comiiosition, when appropriate com¬ 
pounds can be obtained with ketones and aldehydes; and (3) indirect methods 
which do not involve the separation of mannit. 

Determination of the amino acid and polypeptid nitrogen in barley, malt, 
and beer by the formaldehyde titration method, L. Adler {Ztsclir. Gesam. 
Brmm., S7 (1914), Nos. 9, pp. 105-108, fig. 1; 10, pp. 117-121; 11, pp. 129-133}.-- 
The method described is based on principles similar to tliose set down by 
Sorensen et al. (E. S. R., 19, p. SOS; 23, p. 217). Phenolphthaleln was used 
as an indicator. See also a note by Schjerning (E. S. R., 32, p. 23). 

The presence of citric acid in natural wines, Blarez, DENiofis, and Gayow 
(Ann. Falsif., 7 (1914), No. 63, pp. 9-11). —Certain countries do not admit wines 
which contain citric acid, and this study was made for the purpose of de¬ 
termining whether French wines, especially Sauternes, contain this acid 
naturally- The method used in the investigation was Denig(5s. 

In 25 wines made in the years 1893, 1903, 1906, 1907, 190S, and 1912 the 
percentage varied from 0.01 to 0.045. Wines taken from Montbazillac, Anjou, 
and on the Rhine (1904 to 1911, 13 samples) contained from 0.005 to 0.03 per 
cent. The juices of 10 samples of red and white grapes were found to contain, 
before fermentation, from 0.012 to 0.05 per cent and after fermentation, from 
0.008 to 0.05 per cent. 

Analysis of milk, G. MEiLLkRE (Jour. Pharm. et Chim., 7. ser., 9 (1014), Nos. 
10, pp. 439-493; 11, pp. 559-563, fig. 1). —After discussing in a general way the 
physical methods for density, freezing point, and electrical conductivity, the 
methods for making quantitative determinations of the components of milk, 
espeeialy fat, are considered. A modification of Aimiand Adam’s method, which 
allows the determination of fat, dry matter, lactose, and casein, but not the 
salts, in the same sample, is proposed. This requires two hours at the longest 
for making a chemical examination of milk without special apparatus. It 
separates the milk by means of a mixture consisting of 1,000 cc. of 75 per cent 
alcohol and 1,100 ec. of ether into a layer of fat and a layer of nonfatty sub¬ 
stances. Ammonia is added in sufficient quantity to iiisiu'e a good separation 
of liquids. The ethereal layer is drawn off and evaporated on the water bath. 

The specific weight of milk serum in the detection of water adulteration, 
Heeeamhof (Molh. Ztg. {Emcslieim), 28 (1914), No. 7, pp. 115-118).—It ^vas 
found that the specific weight of milk serum from different cows shows less 
variation than does that of the entire milk, that it is correspondingly lowered 
as the water content increases, and that it remains imchanged after three days* 
coagulation. It is stated that clouded milk serum may be made clear by filtering 
through bone charcoal. 

Dime-sulphur sprays, their composition and analysis, A, A. Ramsay (Jour. 
Agr. &cl {England], 6 (1914), No. 4, pp. 476-433).—In a previous paper (E. S. It, 
31, p. 541) it was stated that the monosulphid sulphur present in lime-siilplmr 
sprays appears to be essentially calcium hydroxyhydrosulphid (OallSOH) 
with very minute quantities as calcium hydrosulphid (OaHsSs). “The solu¬ 
tion of lime sulphur then appears to consist of calcium hydroxyhydrosulphid, 
calcium thiosulphate, calcium sulphate with sulphur held in solution,” This is 
now amended by adding calcium disulphid. 

The method of analysis is now as follows: Dilute 50 cc. of the concentrated 
lime sulphur to 500 cc. with water. (1) Titrate 25 cc. of the diluted mixture 
with decinormal iodin solution till the yellow color is discharged. The num¬ 
ber of cubic centimeters used' multiplied by 0.0016==sulphur by 0.0028=lima 
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(2) Continue tlie addition of decinormal iodin solution till a tinge of yellow 
color obtains. The number of cubic centimeters decinormal iodin added muh 
tiplied by 0.0064==sulpliur as thiosulphate and by 0.0056=11 me (GaO) in com¬ 
bination as thiosulphate. Starch paste or paper may he UkSgO in (1) and (2) 
but the addition of starch renders filtration of (2) difficult to proceed to (3). 

‘^(3) The fluid used in (2) is filtered through double filter paper and washed 
With cold water. To the filtrate barium chlorid and a few drops dilute hydro¬ 
chloric acid are added, and the whole allowed to stand all night in the cold. 
Barium sulphate is filtered off, washed, dried, ignited, and weigiicd. The weight 
obtained multiplied by 0.13T3=sulphur present as sulphate and sulphite. The 
sulphur multiplied by 1.75=lime equivalent to sulphur as sulphate and sul¬ 
phite. 

"*(4) Ten cc. of the diluted mixture is diluted with about 25 cc. wmter and is 
shaken up in a separating funnel with 10 cc. carbon bisulplild, and allowed to 
separate. The carbon bisulphid is drawn off into a tared Erleniueyer flask. The 
diluted mixture in the funnel is again extracted with 10 cc. carbon bisulphid 
and finally with two lots of Scc.each—^the carbon bisulphid after extraction being 
added to that already in the tared flask. The carbon bisulphid is no^v removed 
by placing the flask in warm water, and the flask and contents dried to constant 
weight at a low temperature (not exceeding 70“ O.). The sulphur obtained Is 
free sulphur. 

“(5) To 10 cc. of the diluted mixture, about 6 or 8 gm. sodium peroxid is 
added to oxidize the mixture, which is allowed to stand a few minutes. Fifty 
to 75 cc. water is added, and then hydrochloric acid, cautiously, till the solution 
clears up. Add a few drops of potassium iodid solution (15 gm. KI in 100 cc. 
water) to reduce the higher oxids (of chlorin)—boil off the excess of iodin— 
dilute with water to about 200 cc. and precipitate sulphur as BaSOi. Filter, 
dry, ignite, weigh, and calculate to sulphur by multiplying weight of precipi¬ 
tate by 0.1373. This gives total sulphur. 

*‘(6) To another 10 cc. aliquot of the diluted mixture, decinormal iodin solu¬ 
tion is added as previously described till sulphkls and thiosulphates are decom¬ 
posed as at (1) and (2), Filter sulphur off through double-filter paper. Make 
filtrate ammoniacal, and determine the lime by precipitation with ammonium 
oxalate. This gives total lime. Calculations: (a) Sulphur obtained at (5) — 
[sulphur (4)-{-sulphur (3)-fsulphur (2)3==sulphiir as hydroxyhydrosulplud 
and d!sulphid=a. (b) Lime obtained at (6) —(lime calculated at (3)-{-lime 
calculated at 2) =lime as hydroxyhydrosulphid and disiilphid=6. Let ime in 
combination as hydroxyhydrosulphid then b—^=lime in comhinatiuu iis disulphid. 
Further, a?X0.5714 will be the sulphur in combination with x iUne as hydroxyhy¬ 
drosulphid and a?X1.1428 the sulphur with h—x lime as disuhdild. Then 

a:X0.57144-(6-a;)X1.1428=:a, 

a;-(&X1.1428)-« 

0.5714 

from which &—a? is found.” 

The technical method for manufacturing dicyanamid from lime nitrogen 
from the standpoint of chemical kinetics, G. Geitbe and P. Nitsche {Ztsohn 
Angeiv, Ghem., 27 (19U). No. 50, Aufsatzteil, pp. SOB-SIS, figs, 4),—A discussion 
of the methods and the results of some experimental work in this direction. 

Formation of furfurol from wood during the steaming process, B. Heuser 
(ZtsGhr, Angew, Chem,, 27 {19X4), No. 100, Aufsotzteil, pp, €54, 655).—-All 
furfurol obtained from straw or wood which is undergoing a process of steaming 
at 4 atmospheres origiiiates from the pentosans which the substance contains. 
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No furfiirol results when wood or straw is steamed or boiled at atmospheric 
pressure. When x^dose in water was heated in a closed tube at 135 to 140“ C. 
for 8 hours 11.7 per cent of the weight of the pentose was converted into fiir- 
furol. Xylose heated in a closed tube with 10 per cent acetic acid solution and 
10 per cent formic acid showed a fufurol conversion of 31.32 per cent, and an 
increase in the temperature for the concentration of the acids resulted in 
further increasing the amount. 

Chemical utilization of southern pine waste, M. C. Whttatceu and X S, 
Bates (Jour, hidm . and Engin, Chem,, 6 (1914) y No. pp. 289-298, figs. 4 )- — ’ 
This is an investigation of methods of utilizing southern pine waste (not con¬ 
vertible into lumber) with regard to obtaining turpentine, rosin, and pulp in 
marketable form. 

The possibilities of hardwood distillation on the Pacific coast, B. G. Paumek 
(Metallui'g. and Cliem, Engin., 12 (1914)y Eo. 10, pp. 623-026). —description 
of the hardwoods available on the Pacific coast for preparing tanning materials 
and the manufacture of products of destructive distillation (alcohol, acetate of 
lime, and charcoal). The cost of building a plant and the marketing of the 
products are considered. 

Chemistry of the sugar industry, O. Wohryzek (Chemie der Zuclcerindustne. 
Berlin, Julius Springer, 1914, PP- XFI4-6'7G, fips. 18). —This text and handbook 
Is divided into three parts, viz, the chemistry of the beet, the chemistry of raw 
sugar manufacture, and the chemistry of sugar refining. It contains 159 
tables and an appendix %vhich deals with pure chemistry, especially with rela¬ 
tion to the interpretation of the contents of the book. 

Progress made in the manufacture of beet sugar in 1913, E. O. voN 
Lipbmann (Chem. Ztg., 38 {1914), No. 10, pp. 91-100). — N retrospect of the 
advances made in the agriculture, chemistry, and commerce of the beet-sugar 
industry in 1913. 

■ METEOEOLOUY. 

What the Weather Bureau is doing in agricultural meteorology, P. 0. 
Day (Intermt. Inst. Agr. lEome], Mo. Bui. Agr. Intel, and Plant Diseases, $ 
(1913), No. 5, pp. 649-652). —^After briefly defining “the new science of agri¬ 
cultural meteorology ’’ and indicating its importance, this article notes the ways 
in which the Weather Bureau of the U. S. Department of Agriculture is endeav¬ 
oring to develop this field of investigation and what it is now doing to aid the 
agricultural interests of the country. 

It is stated that although the bureau’s chief effort and success lie in the pre¬ 
vention of crop loss by timely warnings of adverse wejdher conditions, it has 
actively entered, in cooperation with other bureaus of the Department and the 
state agricultural colleges and experiment stations, into investigations having 
as their object “ the complete coiTelation of climate and plant growth.*' Among 
the lines of work of direct value to the farmer in which the bureau is now 
engaged are the distribution of frost warnings in fruit growing and trucking 
regions, measurements of snow in the western mountain States as a basis for pre¬ 
dicting the probable water supply for irrigation, distribution of information 
regarding pasture conditions on the ranges -with a view to bringing about a 
favorable distribution of cattle, warnings of adverse weather conditions in the 
great corn, %vheat, cotton, tobacco, sugar, rice, and truck-growing regions, and 
studies on the occurrence and distribution of frost in mountain regions, with 
particular reference to the location of orchards. 

Dx'ought frequency during crop-growing season (17. B. Dept Agr., Wat. 
Weather and Crop Bui. 7 (1915), p. 6). — A map is given showing the frequency 
of droughts (period of 30 consecutive days or more in which the precipitation 
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did not amoiint to 0.25 in. in any 24 hours) during the last 20 years, for tlie 
period from April to September, inclusive. Tlie greatest frequency is recorded 
for tiie Great Plains area and tlie least in tlie soutlierii Appalachians. 

Meteorological reports, C. O. Geokgeson {Alaska Stas. Rpt. 191.pp. 89-96).— 
Tabular monthly siiinniaries are given of observations on temperature, precipita¬ 
tion, and conditjoii of the weather at 25 stations in different parts of Alaska 
during 1914, 

Australian rainfall, H. A. Hunt (Rpt. Brit, Assoc, Adv. Bel, IBSfi, pp, 
439-Jf42 ).—This article deals with the controlling causes and distribution of 
rainfall in Australia. Tlie relation of the southeast and westerly trade winds, 
the monsooiitd and southern depressions, cyclones and anticyclones, and physical 
features of the country to the distribution of rainfall is considered in detail. 

It is shown that the isohyets describe somewhat concentric curves around 
the central dry area of Australia, such modifications as occur being due mainly 
to variations in elevation. During the hot season, from November to April, 
inclusive, the northern parts of Australia are wet and the southern dry, the 
reverse being true during the colder months, May to October. In the eastern 
areas of the continent, however, the rainfall is distriliuted fairly generally 
tliroiighoiit the year. Occasionally there are heavy monsoonal rains in the 
interior, resulting in luxuriant growth of grass and herbage. The heaviest 
rainfall recorded occurs at Inntsfail on the northeast coast of Queensland, where 
the average annual rainfall is 145 in., the maximum being 211.24 in., and the 
minimum 69.S7 in. The driest region for which records are available lies east 
and northeast iTom Lake Eyre, where the average annual rainfall is less than 
5 in. This is also the region of lowest elevation, Lake Eyre being 39 ft. below 
sea level. The interior of Australia, which is usually considered the driest 
region, has, as far as available records show, an annual average rainfall of 
from 10 to 12 in. It is stated that wheat growing is safe with 10 in. of rainfall 
from April to October, inclusive. 

In general it appears that the rainfall of Australia is usually ample for 
pastoral and agricultural industries over two-thirds of its area. Tiio different 
regions have distinct seasonal dry and wet periods, and the country Is subject 
in part, but never in whole, to prolonged periods when the rainfall is l>elow 
the seasonal average, 

“ There exists apparently an oscillatory movement of the seasonal rains 
throughout Australia about a center in the vicinity of Forbes, in New South 
Wales.” Apparently the seasonal rains in Australia are more regular than 
has generally been supposed, and the alternating dry and wa^t seasons are quite 
definitely defined. 

The ten-incli line of rainfall, T. Chebey (Rpt Brit. Assoc. Aclv. Sel, 1914, 
pp. 64^f 646 ).—From a study of the rainfall and the practice of dry farming in 
the southern third of the continent of Australia the conclusion is readied that 
dry farming does not begin until the 15-in. line of rainfall is passed, the winter 
and the total rainfalls 'being nearly identical. It is stated that “ the experitmee 
of the last 15 years has shown: ( 1 ) That with the assistance of small amounts 
of soluble phosphates profitable crops may be grown on less than 10 In. of 
winter rainfall. (2) Provided the land is fairly fertile rapid growth takes 
place in July and August, so that a considerable margin is available in autumn 
for early and late planting, (3) The dry weather toward harvest time mate¬ 
rially reduces the risk from all fungus diseases in cereals. (4) Wherever 
'Wheat can be grown peas may'also'be grown if necessary as an alternate crop. 
;:^:^5)':';^lyaporatiorl in winter is comparatively small, and consequently by fallow* 



SOILS —FEKTILIZBBS, 


617 


ing and other modern methods a payable crop is obtained on a lower rainfall 
than is the case in any other part of the world. (6) The slight ground frosts 
which often occur in the winter nights appear to sinmlate the growth of the 
cereals when followed by 10 hours of bright sunshine. (7) The chief problem 
which has now to he solved is to devise methods by which large numbers of 
sheep and cattle can be profitably kept on the wheat farms in the 104n. rain¬ 
fall regions. (8) Lands originally covered with scrub and producing very 
little grass have been proved to be very suitable for wheat. With the gradual 
advances in the numbers of stock kept on these farms permanent agricultural 
settlement is likely to extend well beyond the lO-in. line of rainfall.” 

The influence of weather conditions upon the amounts of nitric acid and 
of nitrous acid in the rainfall near Melbourne, Australia, V. G. Andebson" 
(Rpt. Brit. Assoc, Adv. 8ci., 1914, pp^ SSS^ SS9). —x>revious article based upon 
the observations here briefly reported has already been noted (E. S, B., 31, 
p. 812), 

The influence of weather conditions upon the amounts of nitric acid and 
of nitrous acid in the rainfall at and near Melbourne, Australia, Y, G. 
Anderson (Quart. Jour. Roy. Met. Boc. [Londonl, 41 (1915)^ No. 174, PP^ 
99-122, figs. 11). —The amounts of nitrous and nitric acids w^ere determined in 
the rainfall at the center of Melbourne and at the suburb of Gaiiterbiiry 
six miles distant during 16 months beginning November 1, 1912, as previously 
noted (E. S, R., 31, p. 812). The nitrous acid was determined by a niodifica- 
tion of the method of Griess and the nitric acid by the salicylic acid nietliod 
of Caron and Raquet (E. S. R., 25, p. 613). 

Correlation of the data with the meteorological elements of Melbourne and 
with the daily isobaric charts of Australia showed “ the existence of a relation 
between weather conditions and the amounts of the nitrogen acids in tbe 
rainfall. ... A relation between atmospheric temperature and the ratio of 
nitric nitrogen to nitrous nitrogen was observed, and according to the results 
it seems probable that, in rain water, nitric and nitrous acids are formed 
in equal molecular proportions, and that the effect of variations in temperature 
is to change the velocity of transformation of nitrous acid into nitric acid, 
resulting in a high ratio in summer and a ratio approaching unity in winter. 
. . . For a given type of weather, and in samples of rain water collected dur¬ 
ing 24 hours (a) the concentration of oxidized nitrogen varies inversely as 
the rainfall, and therefore (h) the product of the concentration of oxidized 
nitrogen and the rainfall is constant . . . Amounts (pounds per 1,000 a(;res) 
of oxidized nitrogen per day varying from 1.5 in the case of certain antarctic 
storms to 35 in the case of intense tropical storms ” are reported. 

In tlie discussion following the paper especial emphasis was laid on the 
importance of determining the amounts of ammonia as well as of nitrous and 
nitric acids in the rainfall. 


sons—EEETILIZEES. 

Thirty-nine experiments in soils, C. L. Qxjeae (Muncie, Ind.: Author, 191B^ 
pp. 90, figs, 15 ),—In this publication 30 soil experiments and 13 supplementary 
experiments are outlined for the use of beginners in the study of agricultiircc. 

Surface formations and agricultural conditions of northwestern Minne¬ 
sota, F. Leverett and TJ. G. PxTRSSEim'’(17‘mV. Minn,, GeoL Survey Bill It 
(1915), pp. JI+78, pis. 8, figs. 14) • —This report d.escri!)es the topography, 
geology, and climate of northwest Minnesota, and deals at length with the soil 
and agricultural conditions and land classification by counties. 
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Fruit soils in tlie Sierra footMlls, J. W. Nelson (Mo. Bui. Com. 'Sort. Cat, 4 
(1915), No. S, pp. 1S4~1S9). —TMs article deals briefly with the soils of an area 
of about 5,000,000 acres in the Sierra foothills of California, the topography of 
which consists of a series of low broken hills, small narrow valleys, rounded 
ridges, and moderate to steep slopes along the valley margin. The drainage is 
good except in small, irrigated valleys. 

The soils are prevailingly red in color and have been derived mainly from 
igneous and metamorpliic rocks. It is stated that they arc generally fertile 
and their greatest refiiiiremerit appears to be organic matter. They are all 
well supplied with mineral plant food, but the heavier types rank first and are 
the most durable soils. 

It is also >stated that the marked variation in elevation, rainfall, temperature, 
and soils makes the growth of a wide range of profitable fruits possible in this 
belt. 

The atmosphere of the soil: Its composition and the causes of variation, 
B. J. Russell and A. Appleyaro (Jour. Agr, Sci. [England}, 7 (1915), No. 1, 
pp. 1^45, Jigs. 17 ).—This article, the first of a series, reports investigations of 
the composition and characteristics of the soil air. 

It was found that the free air in the pores of the soil to a depth of 6 in. is 
very similar in composition to the atmospheric air, but differs in that it shows 
greater fluctuations in composition and contains more carbon dioxid and corre¬ 
spondingly less oxygen, the average in 100 volumes being 0.25 volume of carbon 
clioxid and 20.6 volumes of oxygen against O.OS volume of carbon dioxid and 
20.96 volumes of oxygen in atmospheric air. “ Usually the sum of the OOs and 
oxygen is only slightly less than in atmospheric air, but at periods when nitrates 
rapidly increase there is a perceptible falling off of oxygen and a still greater 
one in waterlogged soils.” 

In addition, there is another atmosphere dissolved in the water and colloids 
of soils which consists mainly of carbon dioxid and nitrogen and has practically 
no oxygen. The fluctuations in composition of the free soil air are mainly due 
to fluctuations in the rate of biochemical change in the soil. . . . The rate of 
biochemical activity attains a maximum value in late spring and again in 
autumn and minimum values in summer and winter. In autiinm the bacteria 
increase first, then the OOa rises, and finally the nitrate increases. From 
November to May . . . the soil temperature . . . appears to be the dominating 
factor, Irom May to November , . , the rainfall and to a less extent the soil 
moisture. . . . 

*^It is shown that the dissolved, oxygen brought In [in rainfall] is prol}a,bly a 
factor of considerable importance in renewing the dissolved soil atmospliere 
and facilitating biochemical change. ... No evidence could be obtained that 
the growing crop markedly inci-eases the amount of OOa in the soil air, and If 
It gives rise to any great evolution of OOa in the soil, It apparently exercises a 
corresponding depressing effect in the activities of soil bacteria. . . , As the soil 
differences are eliminated so the differences in coraposirtion of the soil air 
become less and less. . . . Such weather conditions as barometric pressure, 
wind velocity, variations in temperature from the mean, small rainfall, etc., 
seem to have but little effect on the soil atmosphere.’' 

A manometer method of determining the capillary pull of soils, W. A. 
Cannon (Plmt World, 18 (1915), No. 1, pp. 11-13 ).—^An apparatus for de¬ 
termining the capillary lift of soils is briefly described. 

It consists essentially of a U-shaped mercury manometer witli open ends, a 
Soil container of 500 cc. capacity, and a water reservoir of about 500 cc. ca¬ 
pacity. ' The water "reservoir is connected by means of a T-shaped glass tube 
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and rubber tubing to tlie manometer and the soil container. The flow of water 
from the reservoir to the soil container is regulated by stopcocks and the 
capillary lift of the soil is indicated by the rise of the mercury in the 
manometer. 

Losses of moisture and plant food by percolation, G. S. Frats {Texas 8ta> 
Bill. 171 {1914), PP- 5-51 ).—The results of three years' experiments made to 
ascertain the amount of percolation and evaporation from eight different soil 
types of Texas and the effect of cultivation, manure, and fertilizers upon the 
amount of "water percolating and on the losses of plant food therein are re¬ 
ported, The soils used wwe Norfolk sand, Orangeburg fine sandy loam, ’ Hous¬ 
ton loam, Houston black clay, Yazoo clay, Miller fine sandy loam, Crawford 
clay, and Lufkin fine sandy loam. 

Percolation wuis found to be greater through uncultivated clays and loams 
than through uncultivated sands and sandy loams. Cultivation increased per¬ 
colation through the latter, but had little effect upon the former. Potassium 
sulphate and manure increased percolation through sandy soils but the former 
decreased percolation through clay soils. The fall application of manure was 
more effective in increasing percolation than the spring application. 

The amount of nitrates in water percolating from uncultivated soils was 
related to a certain extent to the total nitrogen of soil and subsoil. More 
nitrate appeared in the percolates from manure applied in the fall than in the 
spring. An application of sodium nitrate increased the nitrates in the succeed¬ 
ing percolates of two of the soils, but with the other six no effect was observed 
until three or four weeks later. Only small quantities of potash appeared in 
the percolates from most of the soils, even after heavy applications of potash 
were made, the maximum loss being 12 per cent in three years from the Norfolk 
sand and the losses from the other soils varying from 0 to 4.5 per cent. From 
9.7 to 66.0 lbs. of potash per acre per year were lost by percolation fj'om un¬ 
cropped, uncultivated, and unfertilized soils, and the losses were to a certain 
extent related to the active potash of the soil. The losses of phosphoric acid in 
the percolates were very small, but the losses of lime were large, varying from 
70 to 582 lbs. per acre from the uncropped, uncultivated soils. The lime losses 
were in a general way related to the quantity of lime soluble in strong hydro¬ 
chloric acid. 

Effect of moisture content of a sandy soil on its nitrogen fixing power, 
0. B. Lipmax and L. T, Sharp {Bot. 59 {1915), No. 5, pp. 402-406). — 

Studies of tlie natural nitrogen fixing flora of a light sandy soil from a ^valmit 
gi'ovc with reference to moisture content are reported. The soil-culture metliod 
"was used. 

It was found that nitrogen fixation in this soil by means of its natural flora 
and under optimum temperature conditions takes place most actively with a 
wmter content varying from 20 to 24 per cent, based on the air-dry weight of 
soil. With 28 per cent of moisture there was a slight decline in nitrogen fixa¬ 
tion. With 32 per cent a mai'ked decrease in nitrogen fixing power of the soil 
was evident, and a still greater decrease was noted with 36 per cent. Almost 
no nitrogen fixation, or very little, took place with a moisture content of 4 per 
cent (air-dry basis), but a very marked increase occurred when 8 per cent was 
present, and amounts of moisture equivalent to 12 per cent (air-dry basis) gave 
about the same nitrogen fixation as 32 per cent moisture. 

It is concluded from' these results that for the soil used the aerobic forms of 
nitrogen-fixing bacteria do best with a 20 per cent moisture content. At higher 
percentages of moisture up to 24 per cent the anaerobic forms become much 
more active, while the aerobic forms are depressed in their nitrogen-fixing 
powers. 
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Tlie effect of some organic soil constituents upon nitrogen fixation by 
Azotobaeter^ H. S. Reeb and B. Williams {Yirginia 8ta, Tech. But. 4 (1915), 
pp, Sl-96; €entl>l Balct Ictc.}, 2. Abt., 43 {1915), No. 1-7, pp. 166-176; 
ah^. in Seience, n. se7\, 42 {1915), No. 1079, pp. 320, 821).~~~The results of 
ft study of the effect of various organic compounds likely to he constituents 
of the soil on tlie growth of Azotolbacter are reported, which indicate that nitro¬ 
gen fixation by these organisms was only slightly influenced by most of the 
compounds tested, A depression was noted in a number of eases, but it was 
usually the result of a relatively high concentration of the compound used. 
Hydroqiiinone and salicylic aldehyde were the most toxic of any compounds 
studied, while esculin, qiiinic acid, and borneol afforded marked stimulation to 
the growth of the organisms. In concentrations which are considered fatal to 
certain higher plants many of the compounds only slightly depressed fixation. 

Such nitrogenous compounds as nicotin, picolin, giianidin, and skatol showed 
toxic properties commensurate with those usually ascribed to these substances, 
while caffein appeared to stimulate the growth of the organism. “ Many of 
the nitrogenous compounds used which have been reported as beneficial to 
higher plants exercised a marked depression on fixation. It appears that the 
simpler compounds were more pronounced in this respect than were the more 
complex oiit^s. It is suggested that this condition is not one of toxicity, but 
that the nitrogen of the compounds wm utilized by Azotobacter in preference 
to that of the atmosphere. Urea, glycocoll, formamid, and allantoin were espe¬ 
cially active in depressing fixation.” 

A list of the organic compounds studied, showing their occurrence and pos¬ 
sible source in the soil, together with reports on their action toward higher 
plants and a list of references to literature-bearing on the subject, are appended. 

Mtrogen fixation and nitrification in various soil types, H. S. Beeb and 
B, Williams {Virginia Bta. Tech. Bui. $ {1915), pp. 50~S0 ).—This bulletin 
reports in four papers experiments on the effect of mineral fertilizers on nitro¬ 
gen fixation and nitrification in soil, nitrogen fixation and nitrification in 
various soil types, and the effect of sand and lime on nitrification. 

It was found that the various inorganic fertilizers did not cause marked 
stimulation of nitrogen fixation in truck soils. The maximum fixation was 
attained under the influence of stable manure with lime. 

Crimson clover increased the nitrifying jiower of the soil 83 per cent, crimson 
clover and lime 526 per cent, stable manure 120 per cent, and stable manure 
and lime 407 per cent. 

An examination of 93 soils, 88 of which were collected in pairs of virgin and 
cultivated samples, showed the superiority of cultivated soils for nitrogen fix¬ 
ation. Fixation by virgin clay soils was greater than by light virgin soils. 
The results of these studies are taken to indicate that, with the possible excep¬ 
tion of lime, the humus content of a soil and its cultivation are the only factors 
which materially affect nitrogen fixation. 

In nitinfieation studies of the 93 soils, using ammonium sulphate solution, it 
was found that cultivated soils show^ed decidedly higher nitrifying qualities 
than the virgin soils. The nitrifying power of light open sandy soils wms 
strikingly low, that of loams and clay loams was the highest, and that of heavy 
clays was also low, but not so low as that of the light soils. It is thought, 
howwer, that the low nitrifying power of the heavy clays can be improved by 
proper tillage. 

Studies of the soils with reference to their accumulation of nitrates over a 
period of six months did not show the distin^itive superiority of cultivated' soils 
over virgin, soils, as was evinced, in the ammonium-sulphate tests. The clay 
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loam failed to sliow nitrifying powers commensurate witli those shown with 
ammonium sulphate, although the relationship as regarded other soil types was 
quite consistent in both series. 

In tests of the effect of sand and lime on nitrification in heavy clay soils, a 
sandy loam, and a light porous soil it was found that lime caused a marked 
increase in nitrates, while sand failed to stimulate nitrate formation, particu¬ 
larly in the clay soils. 

The organic nitrogen of Hawaiian soils, W. P. Kelley and Alice R. 
Thompson {Jour. Amer. Chem, Soc., 36 (1914)^ 2, pp. Brief 

technical accounts are given of investigations more fully reported elsewhere 
(E. S. R., SO, p. 419; SI, p. 11). 

Hotes on some methods for the examination of soil protosoa, 0. H. Martin 
and K. E. Lewin {Jour. Agr. &ci. [EnglamU, 7 {1915), A^o. 1, pp. 106-119, 
pis. 2). —The purpose of this paper is to outline the present knowledge of the 
life of the protozoa in the soil and to describe ceilain methods which have been 
found useful in work on the subject. 

The authors think it probable that there are always some free living pro¬ 
tozoa present in an active state in even relatively dry, poor soils. “ In manur¬ 
ing on ordinary soil with farmyard manure a large number of protozoa are 
introduced into that soil, and if the conditions of culture are such as to 
necessitate a high water and a high inanurial content the protozoa may w-ell 
get the upper hand to such an extent as to produce a well-marked deleterious 
effect on the crop, resulting in the condition knowm as soil sickness. . . . The 
nature of the protozoan fauna seems to vary to a certain extent with the soil 
under examination. ... It is probably that the richer the soil and the higher 
the water content at the time of examination, the greater the probability of 
the dominant culture form being the dominant trophic form in the fresh 
soil. ... Up to the present the dominant active fauna of the soil, as showm by 
the fresh films, consists mostly of amoebse, the camoebae, and small lingel- 
kites. ... In this connection one point which requires further investigation is 
the frequent prevalence of relatively large flagellates in soil culture (e. g., 
Prowazekia and Copromonas), whereas in fresh films the only flagellates found 
are very small monads. . . . 

“Another factor which must be reckoned with ... is the possibility that the 
present methods for the examination of fresh soil films do not give a fair 
account in regard to these large flagellates, which may be caught up by their 
flagella amongst the soil particles,” 

It is stated in conclusion that there appear to be three categories under wdiich 
the protozoan population of tiny soil at a given moment should be studied, i. e., 
(1) the active fauna, (2) the cysts, and (S) the cultural fauna. In the 
immediate future better*methods must be devised for the detection of the active 
fauna, a complete study is needed of the possible seasonal variations which 
might result In a transfer of certain forms from the resting fauna to the {udive 
fauna, and a more careful study must be made of cultural conditions, so that 
it may be possible to cultivate at once any desired member of the active fauna 
of a soil.” 

Studies on soil protozoa, A. Cunningham {Jou7\ Agr. Bel lEngland], 7 
(1915), No, 1, pp. 49-7 —The work discussed In this paper is a continuation 
of that previously reported (E. S. R., 31, p. 20) and deals wdth (1) the dilution 
method and its application to the enumeration of protozoa in soils, (2) the 
effect of protozoa on the numbers of bacteria in ammonifying solutions and on 
ammonification in solution tests, and (3) the effect of inoculations of protozoa 
on the bacterial content of partially sterilized soils. 
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It was found tluit tlie clilutiun method gives only relative, not absolute, re» 
suits, and that the whole of the protozoa in soils do not develop in soil extract. 
In connection with the dilution method, heating to 58“ C. appeared to kill a 
niiml)er of the eiK^ystcd protozoa in addition to active forms. Treatment with 
caustic potash killed all active protozoa, but left the encysted iminjuroci ‘‘It 
is evident that it is iinpossihle to tix upon a temperature which will destroy all 
active protozoa in soils and leave the cysts perfectly uninjured. , . , As it is 
better to select a temperature which will kill all active forms even if it does 
injure some of the cysts, ratlier than one which will leave the cysts unharmed, 
and also probably some of the active forms alive, the continued’ use of 5S° C, 
seems to he justlilcd.” 

Experiments on the effects of temperature and moisture on the soil protozoa 
brought out “ that some, at least, of tlie protozoa in soils lead an active life and 
are capable of multiplying to quite a considerable extent when the conditions 
become favorable.” It was also found that the soil protozoa, in solutions, ex¬ 
ercise a very decided limiting effect on the numbei's of bacteria. 

The results obtained as regards the inlluence of protozoa on ammonification 
in solution tests were inconclusive. 

The reduction in bacterial numbers in the soils inoculated with protozoa was 
found to be very marked and to lie well outside the limits of experimental 
error. “ The conclusion may safely be drawn, therefore, that the limiting 
factor, or at least one limiting factor (of Russell and Hutchinson) has been 
inoculated into the sterilized soils and has produced its effects on the numbers 
of bacteria. ... As it has been shovm that the protozoa are capable of reduc¬ 
ing the numbers of bacteria in solutions, it appears justifiable to consider them 
as the limiting factor in soils.” 

Studies on the lime requirements of certain soils, H. B. Hutchinson and K. 
MacLennan {Jour, Agt \ BcL lEngland], 7 (1915), No, i, pp. 75-105, pt i, 
figs. If ).—In continuation of work along the same general lines as that previously 
noted (E. S. R., 32, p. 32), investigations are reported dealing with the deter¬ 
mination of the amount of lime (CaO) necessary to induce partial sterilization 
changes in soils and the amount of lime (CaO) or chalk (OaOOs) required for 
soil neutralization. 

It was found that calcium oxid is capable of producing partial sterilization 
effects but that calcium carbonate is not The amounts of lime necessary to 
produce specific effects in different soils varied greatly, and the critical amount 
required was found to depend on the amount necessary for the production of an 
alkaline reaction of the soil water. The results obtained on this basis, cor¬ 
related with those of pot experiments, showed that the amount indicated coin¬ 
cides with that required for the maximum production of dry matter in the fiivst 
crop following treatment and the maximum production of dry matter in the 
first four crops. Applications of lime double or treble the amount indicated 
by the method, although causing an increase in the ammonia and nitrates iiro- 
ducecl, did not give corresponding increases in crop. Certain physical changes 
also occurred about the partial sterilization point 
The determination of the lime requirements of the soil was found to depend 
on the absorptive capacity of the soil for calcium carbonate (present in solu¬ 
tion as bicarbonate). Comparative tests of various soils to w^hicli quantities of 
lime had been added previously showed a proportionate diminution of the lime 
requirements, and no absorption wms indicated in the case of neutral soils. Soils 
showing a positive lime requirement according to this method were found to 
respond distinctly to the application of carbonate by increased ammonia and 
nitrate production in laboratory experiments and by greater plant growth In 
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pot culture and field work. The application of lime to field soils was reflected 
in decreased lime requirements and increased crop production even after a pro¬ 
longed period (upwards of IT years). The values of calcium oxicl and car- 
honuto were found to be identical, provided the lime requirements (for neu¬ 
tralization purposes) were not fully satisfied. After the neutral point was 
reached calcimn oxid esercise<l its specific effect. An application of carbonate 
to a soil accelerated the process of ammonification and nitrification to a lesser 
degree. “ The results of an acidity, or lime requirement, test and not those of 
determinations of free carbonate should be taken into consideration when the 
needs of any i^articular soil are concerned. In the case of soils on the same geo¬ 
logical formation a definite relation between soil reaction and natural flora 
has been traced. The occurrence of certain plants on acid soils appears to be 
determined by their capacity of resistance to acidity.” 

A list of references to literature bearing on the subject is appended. 

Probable combination of the chlorin ions in alkali salts, II. P. Hare (New 
Meaneo Sta, Bill. 95 (1915), pp. S~6). —Experiments shov/iiig the effect of heat 
on chlorids in the residue from some New Mexico irrigation waters and show¬ 
ing the loss of chlorids on heating 0.5 per cent solutions of magnesium chlorid, 
calcium chlorid, and sodium chlorid singly and in different mixtures are 
reported. The results are taken to indicate “ that heating the residue of 
chlorids from a water or soil scdution at a low red heat for ten minutes might 
furnish a method for determining the chlorin in mixed, alkali salts that exist 
in combination with magnesium.” 

The effect of arsenite of soda on the soil, W. T. IMcGeobge (llmmM Sta. 
Press Bui. 50 {1915), pp. 16, figs, S ),—Investigations on the effect of sodium 
arsenite on the growth of millet, cowpeas, and Imckwlicat and on the physical, 
chemical, and biological activities in heavy red clay, bi’own clay, and highly 
organic silt soils are reported. 

It was found that the effect of sodium arsenite on plant growth depends upon 
the resisting power of the plant and upon the chemical and physical nature of 
the soil. In small quantities plant gx'owth was stimulated in most instances, 
but when added at the rate of 0.1 to 0.25 per cent plant growth was made prac¬ 
tically impossible. Sodium arsenite materially altered the mechanical condi¬ 
tion of the soil, its action being primarily that of a deflocenlating agent, thus 
diecldng the movement of the water. 

The influence of sodinin arsenite on ammonification and nitrification varied 
considerably in the difrerent soil types, and no general rule applicable within 
reasonalile limits was established. 

Sodium arst‘nite was str(aigly fixed by the soil, even resisting the wnsbing of 
heavy rains, and aceinnulated in the top layer. An analysis of a sample of sol! 
from a tract of land spraj^ed three times a. year for five years at tlie rate of 5 
lbs. of sodium arsenite per acre per application showed all the arsenic to be 
present in tlie top 4 in. of soil. 

The influence of zinc vessels in culture experiments, K. Ghedroiz (Selslc. 
Klhoz. i Libsot)., $45 (1914), July, pp. 625-627; aOs. in Inlcrnat. Inst. Agr. 
IRome], Mo. Bui. Agr. Intel, and Plant Diseases, 6 (1915), No. 1, pp. 57, 58),— 
Pot experiments during three years showed that the sulphate and chlorid of 
zinc had almost the same effect on the growth of mustard. The effect on barley 
differed from that observed in the case of mustard, as with 0.02 per cent of zinc 
the growth of mustard ceased, while barley gave a relatively good yield. Zinc 
in very small quantities, however, stimulated the growth of mustard, but had a 
depressing effect on barley. 

9635“—No. 7—15- B 
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Long--continiied experiments with zinc pots showed that reel clover grown 
in acid soils lost its germinating power and made feeble growth in the third 
year. The iiijiirioiivS effect of the zinc pots was apparent in the case of clover 
in the second year. It was most pronounced in the case of acid soils. 

The effect of fertilizers and stimulants upon the growth and production 
of Corchorus capsiilaris, S. F. Alrano (Philippine Apr, and Forester, S (19JS), 
Fo, 9-10, pp> 218-226), —Experiments on jnte with cow maimre, kaliiit, and 
tankage, with or without the addition of potassium sulphate, are reported, A 
beneficial effect from the use of fertilizer was observed in the growth of the 
plant and in the yield of fiber. The best results were obtained with mixtures 
containing nitrogen. 

In comparative tests of the effect of dilute solutions of borax and salts of 
manganese, mercury, iron, calcium, nickel, zinc, fliiorin, and iodln it was found 
that jute “ is decidedly less subject to stimulation with various chemicals than 
are some of the other crops with which experiments have been carried on, most 
notably, for instance, potatoes and radishes. The only chemicals wliose use 
can be recommended as very likely to be profitable as a result of these tests are 
iron and very dilute nickel.” 

Various forms of dung, D. A. Gilchrist (Armstronp Got Neivcastle-upon- 
Tpne, Apr. Dept, Bui. 10 (1914), pp. 10, 11; abs, in Nature [London], 94 (1915), 
No, 2S6S, p, d5i).—Fresh dung, dung kept just long enough to be in good con¬ 
dition for application, and old dung stored in the heap for some months were 
applied at the rate of 12 tons per acre in five 4-course rotations of swedes, 
barley, hay, and oats. The manure w^hich had been kept just long enough to 
be in good condition gave the best results. 

Green manuring table, F. Arndt (Deut. Landio, Presse, 4^ (1915), No, 29, 
p, 255). —A table is given showing for German conditions the a^antities needed 
for different purposes and the cost of different green manures. 

German nitrogen monopoly (Ohem. ZtseJm, 14 (1915), No. 5-6, pp, 11, IS ).— 
The terms of the German Imperial monopoly on nitrogenous materials used 
for fertilizing purposes, w-hich is to be effective until March SI, 1922, are ex¬ 
plained. 

liime nitrogen, R. Kindleb (IUus, Landzo. Ztp., S5 (1915), No. S, pp. 11, 12 ).— 
This is a concise summary of present knowledge regarding the nature and value 
of lime nitrogen as a fertilizer. 

Cyanamid in complete fertilizer mixtures, E. ff. Pkanke (Goni. Fori,, 10 
(1915), No. 2, pp. 15, Jd).—-It is pointed out In this article that the quantities 
of cyanamid used by ICiiig in experiments previously noted (E. S. R., 33, xk 25) 
were out of proportion to the amounts of fertilizer mixture and of acid phos¬ 
phate used. It is eonsidex’ed advisable to limit the use of csmuamicl to 60 lbs. 
per ton of fertilizer mixture containing approximately 1,000 lbs. of acid phos¬ 
phate. 

Phosphates in Massachusetts agriculture: Importance, selection, and use, 
W. P. Brooks {MasBaclmsetU BU. Bui. 162 (1915), pp. ISO-161, pis. ^).-~-This 
bulletin review^s the Hopkins theory of permanent soil fertility and reports an 
extended study of the applicability of this theory, with particular reference to 
the use of phosphorus, to Massachusetts soils and agriculture. 

It is shown that phosphoric acid is not relatively deficient in Massachusetts 
soils and that under the sj^stems of agriculture common in the State, which 
usually include the use of some phosphate, there is no reason to believe that 
it is generally becoming more so. It is shown in fact that, contrary to the 
Hopkins theory, for most of the leading crops of the State potash is far more 
frequently the dominant food requirement than phosphoric acid, 
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The general results of two series of experiments comparing different phos- 
pliates, one extending over twelve and the other over eighteen years, are pre¬ 
sented to show that the application of at least a moderate amount of phosphate 
is usually profitable and that the more soluble and available materials give re¬ 
sults much superior to those obtained with the fine gi'ound rock phosphates. The 
more soluble phosphates were found to favor more rapid early growth, earlier 
and more perfect maturity, and larger yields than the rock phosphates and 
to l)e used with greater profit. 

On this basis Massachusetts farmers, gardeners, and orchardists are ad¬ 
vised against the general use of raw rock phosphates. “ The phosphates em¬ 
ployed should be the more soluble and available kinds, such as acid phosphate 
(dissolved rock), dissolved bone, basic slag meal, and bone meals.” 

Phosphoric acid and potash fertilization in the spring, Schneiuewind 
{Landw. WcJmscJir, Sachsen, 17 {1915), No. 8, pp. 61, 62). —Seven years^ 
fertilizer experiments with potatoes and sugar beets, and with wheat and barley 
as second crops, with and without stable manure fertilization, are summarized 
to show that these crops, when growing on soil fertilized with stable manure, 
either need no additional phosphoric acid or much less than is needed when no 
stable manure is used. Also the after effects of stable manure fertilization 
are considerable, as is indicated by the superior yields and smaller additional 
phosphoric acid requirements of wheat and barley as second crops on soil 
fertilized with stable manure. 

A general statement is included as to the foms of phosphoric acid and 
potash best adapted to different soils. 

Potash, salts, 1914, W. C. Phalen (U. 8. Geol. Survey, Mineral Eesou7'ces of 
the United States, Calendar Year 1911}, pt. 2, pp, 9-33, pi. 1; Press But. 215 
(1915), p. 4)- —This report gives statistics of potash salts and of materials 
entering into the fertilizer industry imported for consumption in the United 
States during 1914 and several preceding years, discusses briefly the work done 
in 1914 with a. view to finding a domestic supply of potash, and gives data 
regarding foreign potash deposits, particularly those of Spain (B. S, E., 33, 

p. 26). 

It is stated that the potash salts imported for consumption in the United 
States in 1014 was 485,818,459 lbs., valued at $8,743,973, a decrease in quantity 
and value as compared with 1913 of 126,696,457 lbs. and $2,061,747, respectively, 
No especially notable developments in the discovery of new sources of potash 
with the object of establishing a domestic potash industry are reported. 

In addition to potash salts, bone dust, calcium cyanamid, guano, basic slag, 
and other materials used as fertilizer, including kainit and manure salts, were 
imported in 1914 to the extent of 761,896 long tons, valued at $9,921,439, and 
sodium nitrate valued at $15,204,539. 

A. bibliography of papers on potash salts appearing during 1914 is given. 

Badiuna fertilizer in field tests, 0. G. Hopkins and W. H. Sachs (Saienee, 
n. ser., 41 (1915), Wo. 1063, pp. 732-735). —^This is a brief article based mainly 
upon experiments reported in moi*e detail elsewhere (E. S. E., 32, p. 821), 
calling attention to the fact that the amount of radium which can be applied 
even at a cost of $100 per acre is so small that it does not and can hardly be 
expected to produce any effect upon crop yields. 

A municipal fertilizer plant at Hos Angeles, California, B. A. Heinly 
{Engin. Weivs, 73 (1915), No. 22, pp. 1063, 1064). —^Three plants built and 
operated by the park department of Los Angeles for the production of manure 
compost are described. 
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Ill tliese plants stable manure is allowed to ferment in a concretedined 
pit at a temperature of about 100® F. for from 20 to SO clays. It is then 
forked over, spread out in layers 1 ft. thick, to which 5 per cent by volume 
of wood ashes and 2 per cent of slaked lime are added, and the mixture co^'ered 
with a layer of loam soil larupitir from 50 to 150 per cent of the total volume, 
depending upon wlieilier the manure was pure or mixed with miieli straw. 
The heap Is built ni) of alternate laycws of this kind to a height of about 
8 ft. and allowed to stand about 00 days to disintegrate. 

■It Is stalled tlmt at the end of this time about SO i)er cent of the material will 
pass through a l-in. mesh. Material coarser than this is returned to the 
manure heap for further disintegration. 

It is stated that from 8,000 to 10,000 cu. yds, of such fertilizer is now being 
manufactured per annum, at a factory cost of $1.38 per cubic yard, any surplus 
over the needs of the department finding a ready sale at $2 per cubic yard 
at the factory. 

The ixiternational movement of fertilizers {Intermt. Inst. Agr. Mo. 

Bill. Agr. Intel, and Plant Diseases, 6 (1015), Ho. S, pp. SB3-S70).—This review 
issued in Marcii, 1915, “ contains, as far as possible, final figures for the ferti¬ 
lizer xnocliietion and trade in 1912 and 1918, together with provisional figures 
for 1914:, according to the scheme outlined in the first number of the review 
which was published in Sex)teml)ei% 1914” (E. S. R., 82, p. 425). Two new 
tables have been added to those appearing regularly, one referring to the world’s 
production of natural guano and the other to the production of superphosphate 
In the different countries. An estimate of the natural reserves of phosphates 
in the United States is also included. The report contains no figures relating 
to the production of potash salts in Germany. 

A bibliography of 178 references to recent literature on the subject of ferti¬ 
lizers is appended to the detailed tables of production, imports and exports, 
consimiption, and prices. 

Importation of fertilizer materials, B. T, Okdonez (Bcv. Asoe. Ftural 
Uruguay, 44 ( 1915 ), Ho. S, pp. 173 - 186 ). —This article reviews the laws of 
Uruguay relating to trade in fertilizers and describes the oilicial methods 
employed in inspection. 


AGRICIJLTUEAL BOTAIY. 

The measurement of electrical conductivity as a method of investigation 
in plant physiology, W. Stilks and I. Joiioensek {Hew PhytoL, IS {iOVf), 
No. 6-7, pp. figs. 5). —Giving a partial review of the work already dene 

by others toward making use of electrical conductivity measurements in 
questions of plant physiologjg the authors report on the methods and results 
of their own studies in this direction. They hold it probable that (while use 
of these methods is still in its i>relimmary experimental stage) wdth further 
development of methods, electrical conductivity may afford a convenient and 
comparatively simple means of investigating certain classes of x>roblems in p\‘int 
physiology. 

A bibliography is appended. 

A new theory regarding the feeding power of plants, E. TircjOG ( Sole nee, n. 
ser., 47 (lOlo), No. 1060, pp. 616-618). —As a result of investigations on the 
feeding power of plants the author proposes the following hypothesis: 

'‘Plants containing a relative high calcium oxid content have a relatively 
high feeding power for the phosphorus in raw rock x)hosphate. For X">hints 
containing a relatively low calcium oxid content the converse of the al}()ve is 
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true/’ A calcium oxid content of less than 1 per cent is considered relatively 
low, and corn, oats, rye, wheat, and millet belong to this class. A content of 
more than 1 per cent is considered high, and to this class belong peas, clover, 
alfalfa, buckwheat, and most of the species of Grnciferje. The author considers 
that the feeding power of a plant for an insoluble substance depends primarily 
upon two conditions, (1) the solubility of that substance in carbonated water, 
and (2) whether or not the plant removes from solution all tlm products of the 
solubility reaction in the proper proportion, so as to allow the solubility reaction 
to continue indefinitely. 

The presence of inorganic iron compounds in the chloroplasts of the green 
cells of plants, considered in relationship to natural photosynthesis and the 
origin of life, B. Moore (Proc. Roy. Boc. [Lotidon], SGi\ B, 87 No. 

B 598, 2>P- 556-570). —^The author discusses experiment;!tion designed to throw 
light upon the processes taking place and the substances occurring in the Avide 
hiatus between the simple colloidal molecules of inorganic iron salts or oxids 
in the solution or suspension, which, as shown by Moore and Webster (E. S. R., 
30, p. 129), possess the power of synthesizing formaldehyde in the presence 
of carbon tlioxid with sunlight as energy supply, on the one hand, and such a 
highly complex organic substance as chlorophyll, on the other. It is stated that 
inorganic iron salts and iron or aluminum hydrates in colloidal solution possess 
the poAver of transforming the energy of the sunlight into the chemical energy 
of organic compounds. Inorganic ii*on in crystalloldal or colloidal form is 
thought to be present in the colorless x>art of the chloroplast of the green plant 
cell in many plants. In the absence of iron the green coloring matter can not de¬ 
velop in the leaf, although the green coloring matter itself contains no Iron. 
In the presence of sunshine the iron-containing substance of the chloroplast de¬ 
velops the coloring matter, so that this itself is a product of photosynthesis 
induced by the iron-containing compound. 

It is held that these facts afford an explanation of chlorosis and of its cure 
by inorganic iron salts, and demonstrate that iron is a primary essential in 
photosynthesis and the production of chlorophyll. The iron-containing sub¬ 
stances of the colorless portion of the chloroplast and the chlorophyll produced 
by them thus become associated in the functions of photosynthesis as a com¬ 
plete meehaniKsm for energy transformation. 

STitrites in plants, K. x4so and T. Sekine (Bot. GeritM., Beihefte, 32 (1914)^ 
1. No. i, pp. 146, 147). —The authors, noting the statement of Klein 

(E, S. R., 30, p. 30) regarding the absence of nitrites in underground portions 
of Bay lit aria sagitti folia, report a study of cases in AAdiich nitrites Avere doubt¬ 
less present, though in slight concentrations, in the shoot-like buds of this plant. 
The nitrites were supposedly produced either by physiological oxidation of 
amido acids or by reduction from nitrates. 

Tree nitrogen and higher plants, M. Molliaro {Com.pt. Rend. Acad. Bci. 
IParis], 160 {1915), No. 9, pp. 310-313). —Reporting and discussing his own 
experimentation testing for an alleged capability of higher plants to utilize 
atmospheric nitrogen, as upheld by Mameli and Pollacci (E, S. R., 25, p. G33; 31, 
p. 223), the author concludes that Raphanus sativus does not utilize the free 
nitrogen of the air. 

Studies on anthocyanin bodies, O. Gertz (BvensJe. Bot. Tidskn, 8 (1914), 
No. 4, PP‘ 405-435, figs. 20). —The author giA^es an account of his observations 
on the various forms, structures, locations, arrangements, etc., of anthocyanin 
bodies as studied in more than 40 plant species belonging to almost as many 
genera, Avith a discussion thereof and of some related literature, which is listed 
in this connection. 
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A new metliod of so-called water culture^ II, L. Hiltner (PraM, Bt 
Pflami^Gnhau il Bclvut^, %. ser., 12 No. 5, pp. Jf9-55y figs. g).— These ex¬ 

periments, continuing those previously reported with serradelln (It). S. R., 28, p. 
S17), sliow the value of rock phosphate in nutritive solutions for use in growing 
oats as preventive of dry spot and tipburn and also as supplementary to or as 
replacing other nutritive components. 

Antagonism and balanced solutions, R. H. True (Science, n. sen, (1915), 
No. 1061, pp. G5S~65S). —The antbor discusses the terms antagonism and balanced 
solutions as used by a number of investigators and claims that there appears to 
be no reason to limit the use of the term balanced solutions as is commonly done. 

On the osmotic pressure of the juices of desert plants, J. A. Haruis, J. V, 
Lawrence, and R. A. Gortner (Science, n. ser., 41 (1915), No. 1061, %}p. 656-658, 
fig. 1). —A series of cryoscopic determinations on the spring flora of the 
vicinity of Tucson, Ariz., with comparisons on species of spring and early sum¬ 
mer plants in the vicinity of the Station for Experimental Evolution on Long 
Island have been made to test the results given by E. and Plilda Drabble 
(E. S. R., IS, p. 824) and Fitting (E. S. R., 25, p. 430). 

The authors were unable to find pressures as high as those described by 
Fitting, but they do not claim that they do not occur. Pressures of 10.5 at¬ 
mospheres or lower were obtained for about 50 per cent of the Gold Spring 
Harbor series, whereas in the desert plants 50 per cent of the pressures were 
15.7 atmospheres or higher. 

Relations between osmotic pressure and regulation of stomata, W. S. 
ILJIN (Bot. Genthh, Beihefte, S2 (1914), L AM., No. 1, pp. 15-35, figs. 8).— 
Reporting details of exi>erimentation on the behavior of leaf stomata under 
varyi^ig conditions the author claims that stomatal regulation, wdiich is related 
to transpiration conditions, shows also a close relation to change iu starch 
content, and this in itself shows a close relation with variations in osinotie 
pressure. 

Regulation of the stomata is dependent directly upon physiological processes. 
Variation in total wuiter content in a plant acts as a stimnlatlng factor, condi¬ 
tioning the ajctivation of certain enzyms which determine the state of the starch 
material. Alternations of osmotic properties and of turgor also result, the 
latter influencing the degree of stomatal opening. 

The changes observed are not purely mechanical, l>iit dependent iipjm the 
activity of living protoplasts under the influence of external stimuli, l\u' ex¬ 
ample, alterations or differences in tntcmsity of iUumiuation, which seem to 
affect the osmotically iiilluontial contents of the guard cells. 

The problems in a comparative study of transpiration in plants, W. 8. Iejin 
(Bot. CentU., Beihefte, 32 (1914), 1- AlU., No. 1, pp. 36-65, figs. 27).--Results 
of studies on various types of plants are given, hut they are considered t,o show 
that it is not yet possible by a study of the transpiration curves alone to ascer¬ 
tain the degree of protection enjoyed by types biologically difPci’eut. The pres¬ 
ent work aims not so much to give exact results for individual spc'cles or plants 
as to mark out lines along which study may proceed iu order to ascertain wliich 
plants may be expected to survive under given conditions or to win out in 
competition. 

Increased carbon dioxid concentration in relation to transpiration and 
development in plants, N. Kisselew (Bot. OentU., Beihefte, 32 (1914), 1. AM., 
No. 1, pp. 86-96. pis. 2, figs. 3). —The author describes experimentation relative 
to the effects of increased carbon dioxid supply on plants somewhat similar to 
That: reported by Brown and Escombe (E. S. R., 14, p. 546) and by Fischer 
28, p. ^8S7),.' The results a^eed with Fischer’s conclusions, inasmuch 
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as a heighteneci content of carbon dioxid considerably accelerated and increased 
development in the plants employed. 

Tlie effects of Mg^li temperatures on leguminous seeds, F. Neubergeb 
{Kiserlet. Kozlem., 11 {19H), No. 1, pp. 121-110). —The author exposed seeds 
of several leguminous plants in dry air at temperatures of 50 to 130“ 0. for I 
to 6 hours and in water at 45 to 100° 0. for ^ to 2 hours, and then tested them 
for germinability under favorable conditions. 

It was found that in general the injurious effects of high temperature were 
increased by its elevation and its duration. Decrease of water content in seeds 
by artificial drying increased progressively the power of resistance to heat in 
dry air. This, however, ceased at 130° 0., even for short exposures. 

Water at a temperature above the maximum point for germination remained 
harmless to seeds therein only until the germination changes were started. 
Resistance varied even within species and is considered as largely an indi¬ 
vidual character. High temperature is thought to break down the enzyms con¬ 
nected with activity of germination. 

A bibliography is given. 

Death of young plants from heat, L. Schuster (Naturw. Ztschr. Forst u. 
handle., 12 (1914), No. 8, pp. 311-319, figs. 2). —Noting accounts of heat injury 
by voii Tubeuf (E. S. R., 31, p. 343) and by Munch (E. S. K., 31, p. 34S), the 
author di'scribes the effects of heat combined with dryness of the soil on plant- 
lets of Cedrala odorata, Baphia IcirlcU, and Afzeia euanzensis in the neighbor¬ 
hood of Alorogoro, German East Africa. 

External and internal phases of the action of attenuated acid gases and 
smoke on plants, H. Wislicenus (MUt. K. Sachs. Forstl. Vcrsiiclisanst. 
Tharandt, 1 (1914), No. 3, pp. 85-115, pis. 4^ fiP^- 19). —This is a somewhat 
extended account of the repetition of former work under improved conditions 
and of later work (E. S. R., 10, pp. 531, 644; 32, p. 524), bearing upon the 
effects of atmospheric pollution with smoke and gases from industrial plants, 
particularly in high attenuation, upon development and functioning in plants. 

It is stated that highly attenuated sulphuric acid is markedly injurious to 
plants only when the leaves or needles are assimilating and in proportion to the 
intensity of that activity, this acid being then poisonous and a delicate indicator 
of photosyiithetic activity. Light intensity and assimilative activity are the 
principal conditions, but others are discussed as modifying factors. 

Forest injury from coal smoke, C. Baltz {Ztschr. Forst u. Jagdw., 40 (1914), 
No. 3, Pi). 158-114)- —Summing up a discussion of work reported by Wieler 
(E, S. R., 31, pp. 322, 521) and others, the author states that smoke injury to 
forest growth near furnaces is due largely to the direct action of the acids 
resulting from the oxidation of sulphur dioxid. 

The degree of injury depends largely upon the situation and configuration 
of the area affected. It is favored by tbe melting of snow, also by fog or slow 
falling rains, which absorb the acid and give it up to the foliage. The effect Is 
greater in case of the younger parts. Conifers are more sensitive than de¬ 
ciduous trees. 

Good cultural conditions are considered the best means of protection against 
a tendency to injury through the soil. 

Physiological characters of plants, their variability and their relation to 
the theory of evolution, 8. Ivanow (Bot. GentU., Beihefte, SB (1914), 1. AM., 
No. 1, pp. 6B-80 ).—From a study of the characters, particularly oil production, 
of several series of species, the author concludes that plant characters fall intr 
two categories, namely, morphological (which depend more upon external 
conditions and by modification form new species) and physiological (consisting 
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in tlie capacity to form certain substanc^es and showing less dependence upon 
external conditions). 

At tlie limits of genera piiysiological characters are modified in a (iiiaiititative 
way, but slowly, proliably not at all iiualitatively. Species, jis complex moriilio- 
logical and xiliysiological characters, are established tliroiigli a slow process of 
evolution. Variation and evolution of physiological characters are easier to 
understand from the I>a,rwiniau standpoint than from that of De Vries, accord¬ 
ing to the author. 

It is held that a initural rather than a fortuitous systematic arrangement of 
vegetable oils slioiiUI be recognized. 

On the nature of mutations, II. R. Gates {Jour, Heredity, 6 (1.915), Vo. 3, 
pp, 99-108, figs, 7).—Noting views which have been advocated regarding the 
origin and fundamental nature of mutations, the author discusses some char¬ 
acters of (Hnothera la la, (B, gUjas, and (B, riihrtcalyx in connection with their 
behavior in regard to inheritance of chromosome numbers and other characters. 

It is claimed that any theory which will explain the origin of the (B. 
rnbricalyx character, which is claimed to be inherited in simple Menclelian 
fashion (unlike those of (E. lata or Q)L gigas), will explain also the origin of 
all Meiidelian differences It is held that, as a rule, simple, Mendelian char¬ 
acters arise through alteration on the part of a chromosome analogous to the 
mutations known to occur in certain bacteria. This type of change is considered 
as sufficient to account for the origin of all mutations inherited in Mendelian 
fashion. The change is considered to be fundamentally chemical rather than 
morphological in its nature. 

The author concludes in general that mutations, which are of many kinds 
and tend in many directions, furnish the material for real evolution. The 
manner of inheritance of a character is determined, or at any rate limited, by 
the manner of its origin, that is, by the nature of the germinal change by which 
it occurred. Just as there are different tj^pes of discontinuity in variation, so 
there are various methods of inheritance of the differences which thus arise, 
these methods depending on the basic nature of the original change. 

Induced variations in chromogenesis, M. B. Smirnow {Ahs. in Betence, n, 
sen, 41 (1915), No. 1060, pp. 621, 622 ).—The author states that chromogenesis 
may be increased not only by growing the bacteria on more favorable media 
and environment, but also by the process of selection, transplanting eacli time 
from the portion of the culture or from a colony that shows the most pro¬ 
nounced pigmentation. 

Chromogenesis is considered to be more or less closely associated with the 
metabolic activities of bacteria. It varies with the strain and is more or less 
dependent upon oxygen, temperature, and the medium used. An organism may 
produce more than one color at one and the same time, or it may profluce 
different colors, depending upon the environment and the medium used, partieii- 
iarly the latter, 

"’Influence of the concentration of the nutrient substrate upon micro¬ 
organisms, Zae Nobthrtjp (Ahs. in Bcicnce, n. scr., 41 (1915), No. 1060, pp. 620, 
621). —The effect of liquefying and nonliqiiefying organisms on gelatin media 
containing different concentrations of gelatin was investigated. The size of the 
colonies was found to be inversely proportional to the concentration of the 
gelatin. This was especially marked in the case of the organisms which are 
most active in liquefying gelatin. 

^Halophytic and lime-precipitating* bacteria, K. F. Kelleeman and N. R. 
Bkith in Bcience, n, scr., 41 (1915), No. 1060, p. die//).-—The authors report 
that of^'approximately TO cultures isolated from water from the Great Salt 
Lake and sea water from Florida and the Bahamas three types of organisms 
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were secured. Pseudomonas calciSj a new spirillum, and a new bacterium 
were isolated from tlie sea water, and closely similar varieties of s,pecies of 
Spirillum and Pseudomonas were found in water from the Great Salt Lake. 
Botli In sea water and in the water of the Great Salt Lake these bacteria 
W(^re found associated with the precipitation of calcium carbonate. 

Bacteria of the colon type occurring^ on grains, L. A. Rogeus, W. M. Claric, 
and Alice G. Evans (Jour. Infect. Diseases, 17 (1015), No. 1, pp. 137-159, figs. 
3; ahs. in Science, n. ser., 4 I (1915), No. 1060, p. 624 ).—►study was made of 
gas production by 166 colon-like cultures from grains which showed that under 
controlled conditions these organisms could be divided into three phjcsiological 
groups, cultures giving a low volume composed of carbon dioxid only, those 
giving a low volume and a carbon dioxid-hydrogen ratio of 1.06, and those 
having a high volume and a ratio varying from 1.9 to 2.9. 

Tv'O other groups differing in their gas ratio and fermentation reaction were 
made, but they included a relatively small number of cultures. 

Choiidriosonies and their significance, F. Cavers (Neio Phytoh, IS (1914), 
Nos. S, pp. 96-106; .^-5, pp. 170-1S0). —^The author gives a bibliographical 
review, from which it is evident that there is still dilficulty in reaching safe 
conclusions regarding the nature of the so-called chonclriosomes. The evi¬ 
dence as to the existence of true chromidia in plants is considered still some¬ 
what scanty and uncohvincing. It is admitted that thus far the study of 
chroiidriosomes has deiinitely solved few if any of the numerous questions 
it has raised, and that it still remains to be shown v'hetlier cliondriosomes 
are really cell organs which, like the nucleus, persist from generation to gener¬ 
ation with certain definite functions, or are inerely artifacts. 

FIELD CEOPS. 

[Beport of the] department of agronomy, C. S. Knight [Nevada Bta. Rpt, 
19X4^ pp- S0-S3). —The results of experiments in testing different dates for 
planting sugar beets showed the period from April 20 to May 20 to be the most 
propitious. When planted on dates later than June 1 the yields decreased from 
12.54 to 4.74 tons per acre. In variety tests with potatoes the yields ranged 
from 2.67 to 9.81 tons of marketable tubers per acre. The results favored home¬ 
grown seed. 

In variety tests with mangels the yields ranged from 18.5 to 27.8 tons per 
acre, swedes from 20.6 to 26.5 tons, corn for silage 16.170 to 25,795 lbs,, wheat 
1,980 to 2,520 lbs., oats from 1,780 to 2,430 lbs., barley 2,200 to 2,250 lbs., irri¬ 
gated Siberian oats from 4G.4 to 61.45 bu. per acre, and irrigated White Aus¬ 
tralian wheat 30.38 to 43.22 bu. 

The results of the irrigation experiment with oats “ indicate that the greatest 
pro<!iiction was received with two irrigations before and three after heading, 
while the heaviest yield per acre-foot of water was obtained with one irriga¬ 
tion before and one after heading. The yields per acre of oats of over 56 bu. 
with one irrigation before and two or three after heading also Indicate that the 
oat crop can better withstand a slight shortage of water before tlian after head¬ 
ing.” 

The results of the irrigation experiment with wheat show that “ the greatest 
production was received with two irrigations before and two after heading. 
The heaviest yield per acre-foot of water was obtained with one irrigation before 
and one after heading.” 

Report of [field crops] work at Fairbanks Station, J. W. Neal (Alaslm 
Btm* Rpt 1914, PP- 4i-4S, 4^-51, 52-54, ptt S). — The performance of several 
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varieties of barley, oats, spring rye, spring wheat, and of buckwheat, winter rye, 
winter wheat, alfalfa, and red clover that seem to be suitable as grain and 
forage crops for that region is given. The cultivation of potatoes and general 
methods of cultivation employed at this station are described and the success¬ 
ful production of potatoes and turnips noted. 

Bepoii: of [field crops] work at Kampart Station, G. W. Gasser (Almlm 
Bias, Rpt, 1914^ pp. 50-64, P^s. 13).—^The successful season’s growth of Grimm 
alfalfa, sand liicern, and Mongolian and Cherno alfalfas; Medieago falcata and 
Vida cracca; Semipalatinsk and Disco alfalfas; TrifoVmm lupinaMcr; and Gobi 
Desert and Obb alfalfas is noted. Descriptions of varieties of sr)nng wheat, 
spring rye, winter wheat, winter rye, barley, oats, and potatoes arc givem. 

[Report of field, crops work at Kodiak Station], M. D. Snodgrass (Alaska 
Bias, Ept, 1914, pp, dS--74, pt 1), —It is noted that on the ash-covered soils wheat 
and barley when seeded wdth oats made better growth than when seeded alone. 

Nitrate of lime and nitrate of soda showed marked gains with oats, fair gains 
\'^'ith wheat, and little effect on l)arloy. Fish guano, muriate of potash, fish and 
bone, bone meal, double-manure salts, and sulphate of potash had little effect 
on any of these grains. 

In testing cow kale as a crop for cattle feed it was shown that plants must 
be started in hotbeds and transplanted to heavily manured soil to be successful. 
Turnips and rutabagas are noted as making a fair growdh. The slow, unsat¬ 
isfactory growth and yield of several varieties of potatoes is noted. The season 
is stated as being favorable for general garden vegetables. The making of hay 
and silage from native bluetop grass and from oats is mentioned. 

The restoration of vegetation on the volcanic ash-covered lands (E. S. R., S2, 
p. 31) was slowly secured by seeding grasses. The wild rye grass (Mymus 
mollis) and bluetop came up through the ash and provided excellent growth. 

Crop-growing suggestions to dry land farmers, A. Atkinson (Montana Bta, 
Giro, 45 (1915)r pp. 121-140, figs. 10). —The author discusses breaking the sod, 
tillage following breaking, tillage after the first year, and crops for the dry 
land farm, and suggests methods of production for spring and fall cereals, flax, 
corn, alfalfa, sw’eet clover, brome grass, timothy, and clover. 

An article on potatoes by O, B. Whipple and notes regarding crop rotation 
for drydand farming are included. 

Crop production in the Great Plains area: Relation of cultural methods to 
yields, E. C. Chilgott, J. S. Cole, and W. W. Bxjrr (V. B. Dept. Agr, Dul. 268 
(1915), pp. 28, figs. 2) .—This bulletin presents a siimmary of the data given in 
detail In six biileltins already noted (E, S. 33, pp. 137, 230, 231, 232, and 
332), and discusses the value of the methods of tillage employed with the dif¬ 
ferent crops, upon which the following conclusions were based: 

“Glider the normal conditions prevailing in any part of the Great Plains 
for a term of 10 years on any type of soil represented at any of the stations, 
some crops can be i>roduced at a profit when proper cultural methods are prac¬ 
ticed, provided that the prices of labor and of farm produce bear the same rela¬ 
tion to each other as those which have prevailed there during the last 10 years. 
No single crop tested in these investigations can be raised profitably in a.ll parts 
of the Great Plains area on any type of soil by any cultural method so far 
tested. As forage crops of some kind can profitably be grown at all stations, 
they must occupy an important place in any system of farming adapted to the 
Great Plains. Siifiicient live stock must be kept to convert these crops into 
finished products on the farm, and sufficient forage must be produced and 
stored during favorable seasons to carry the live stock through specially 
unfavorable seasons.” 
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Cereal experiments at the Williston substation, F. B. Babcock (B. S, Dept, 
Apr, Bui, 210 {1915), pp, $6, figs, 11), —Descriptions of the soil, weather con¬ 
ditions with meteorological data, and the experimental methods employed are 
given, followed by detailed results of experiments conducted in cooperation 
with the North Dakota Experiment Station with spring and winter wheat and 
with oats, barley, flax, and minor cereals, and including tabulated data on 
yields of the varieties used, in some cases additional data being given on growth 
and weight per bushel. 

“ Spring wheats have given better results than winter wheats. Except in the 
dry years, 1910 and^lOll, the durum wheats have produced higher yields than the 
common spring wheats. Kubanka durum wheat (0.1. No. 1440) gave the highest 
average yield of all of the spring wheats tested from 1908 to 1914, inclusive, 
29.9 bu. per acre. Power fife wheat (O, I. No. 3697) stood second for the same 
period, producing 2S.6 bn. per acre. The bluestem group has not yielded as 
well as the durums and fifes, and the average weight per bushel has also been 
lower. Bate-of-seeding tests with bluestem spring w'heat have indicated that the 
highest yields are obtained from sowing 4 pk. to the acre. The average yields 
from winter wheat are lower than those from the spring wheats, for winter 
wheat frequently winterkills. Sowing winter wheat in grain stubble or stand¬ 
ing corn gives protection to the plants and reduces the loss from winterkilling. 

“ The best three varieties of oats for the seven years 1008 to 1914 are Abun¬ 
dance, with an average yield of 66.4 bu. per acre; Lincoln, 65.9 bu.; and Si¬ 
berian, 64.5 bu. These are all midseason varieties. The late-maturing varieties, 
such as White Russian, and the very early varieties, Sixty-Day and Kherson, 
have yielded much less than the midseason varieties. Bate-of-seeding tests with. 
Swedish Select oats indicate that tlie best yields are obtained by sowing from 
4 to 6 pk. per acre. 

*‘The 6-rowed group of barley has yielded better than the 2-rowed group. 
The highest average yield for the seven years (1908 to 1914), 39.9 bu,, has been 
produced by the Williston No. 170 (0. 1. No. 882), a strain of Manchuria 
barley. 

“ Flax is grown with some difficulty on ground that is infested with weeds. 
In the seven years that tests were made only four crops were harvested. The 
average yield of the highest producing variety for these four years was 16.2 
bu. per acre from the North Dakota No. 1221 (0. I. No. 16). Emmer and 
spring rye have not given as high average yields as oats, barley, or wheat. 
Proso, grown in field plats from 1912 to 1914, inclusive, gave an average yield 
of seed per acre of 25 bu, Kursk millet, grown in a plat test in 1914, yielded 
38 bn. of seed per acre.” 

The effect of different methods of inoculation on the yield and protein 
content of alfalfa and sweet clover, A. 0. Ajbny and R. W. Thatciiee {Jour, 
Amer, Soc, Agron,, 7 {1915), No, PP- 172-185), —This article gives results of 
the effect of different methods of inoculation on the crop as shown in the 
harvest two years after seeding. The methods include no inoculation, commer¬ 
cial culture applied to the seed, commercial culture applied to the soil, soil from 
an old alfalfa field, soil from an old alfalfa field plus two tons of limestone per 
acre, and no inoculation but two tons of limestone. The yields of dry matter 
per acre in three cuttings by the different methods were, respectively, 7,343, 
7,750, 7,533, 7,969, 7,969, and 7,934 lbs., and the average protein content as 
16.84, 16.4, 16.97, 17, 18.02, and 16.67 per cent 

The effect of inoculation of alfalfa with soil from a sweet-clover field is 
shown in yields per acre as follows: No inoculation (3 plats), 1,277, 1,683, and 
1,293 lbs.; with sweet-clover soil, 3,028 lbs.; and with alfalfa soil, 3,022 lbs. 
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The protein contents were 12.6, 12.6, 12.73, 15.79, and 15.55 per cent, respec¬ 
tively. 

The effect of iiiociilatioii of sweet clover with soil from alfrilfa and sweet- 
clover lields was to produce enormous increases in the yidd of dry mutter and 
to reduce sliahlly tlio perceutUKc of ])rf>t('ln. There was a hir.dc hrereast^ in the 
yield of I)otl]i tops and roots of alfalfa ami swand: (lover as a, r(\snlt of inocula¬ 
tion, and the jtain in weijdit was an adaial increase in dry mat lor pvv ])laiit 
am] not an increase in the luimher of idants imovving upon a, fdveii ajani of soil. 

In each iiidividiud case, with both alfalfa and s\v(‘et clo\'er, the ra/tio of tops 
to roots was .maniter in the inoculated plat than in the untreated eliock plat. 

Determinations were made of the percenta.d’o of total ash and of nitro.a-eii, 
phosphorus, and potassium in the dry matter. , The fiKures for to(:ad ash show 
a very remarkable effect of the inoculation in increasiip.:; the ash content of the 
roots and decreasing* it in the tops of (he plants. Other results are given 
below. 

Effect of inoculaiion %i}on quantity of plmvtffood constituents in crops of sweet 

do cor and alfalfa. 


Crop. 

Treatment;. 

Part of plants. 

Plant-food constituents present in crop. 

Nitro¬ 
gen per 
square 
yard. 

PaOs 

per 

square 

yard. 

KaO 

per 

square 

1 yard. 

Nitro¬ 
gen per 
acre. 

P 2 O& 

per 

acre. 

K 2 O 

per 

aero. 

Sweet dover .... 

Inof'.iilated. 

Tops. 

Gm. 
10.05 
1.40 
11. 51 
.SO 
.13 
.09 
S. 25 
2.73 
10. OS 
, 00 
.31 
1.30 

Gm. i 
5.15 
1.17 
6.32 
.40 
.14 
.54 
3.34 
2.03 
5.37 
.67 
.36 
1.03 

Gm. 
2.98 
,45 
3.43 
.39 
.11 
.50 
3.27 
1.10 
4.37 
.56 i 

.20 i 

.78 

Lhs. 

Lbs. 

Lbs. 

Po. 

Not moeulated.. 

Jrjnpnln.tAd . . 

Roots. 




Whole plant.... 
Tops. 

128 

70 

as 

AlfiUfa 

n nnts 

Whole plant.... 
Tops. 

11 

6 

5 

Po. 

Xot inoculated.. 

Hoot?; . . 




Whole plant.... 
Tons . 

122 

6(.) 

49 


7^00 fs . 




Whole plant... - 

14 

11 

9 


Results of lucern tests, season 1914—15, A. B, Y. RionAKDSoN (Jour. .Bept. 
Ayr. Vieioria, JS (1915}, Eo. 7, pp. W-JpUl, pi. i, figs, id).—The results of 
tests in both i)ot and hdd exi)erimeuts a.s carried on at Werribee are given as 
follows: 

‘‘A Incern crop transpired approximately 081 tons of water to produce 1 ton 
of dry matter at Werribee for the season 1914-15. By giving a lucern crop as 
much water as it would use up during the season 1914-15 an eepnvalent, of 8 
tons of IGi cwt. of dry Incern was produced per acre. To produce this ciuaiitiiy, 
however, no less than 72 acre-inches of water were required, of which 61 aens 
inches had to pass through the crop, and 11 acre-inches were dissipated from 
the soil by evaporation. In field tests the water reciiiirements of incern were 
even greater, oil account of the impossibility of obtaining a perfect mulch iunl 
thus keeping down the loss by evaporation from the soil. On a block of 15 
acres, sowm in October, 1912, 12.3 tons of commercial hay, containing 10.45 tons 
of dry matter, were produced in years. During this period 9.1 acre-feet of 
water were supplied as rain and irrigation water. Consequently, under field 
conditions, for every ton of dry hay produced 104 in. of water were required, 
3i in. of which was lost from the soil by evaporation and 7 in. by transpira¬ 
tion. An acre of lucern in full growth will use up considerably more water 
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than would be lost by evaporation from a free water surface of eqtial area. 
The presence of a sufficiency of soluble pbospliates helps to reduce the trans¬ 
piration ratio, and this makes tlie crop more economical of water. 

“A ir>-acre block of Inccru yielded 0.5 tons of commercial bay during the 
seeoiul sc?asoii of growth, and 4,3 tons during the third season, though receiving 
only tliree irrigations during the past season. Tamworth Incerii has given the 
best average yield during the past two years, averaging 22| cwt. per acre for 
i'eii cuts. The heaviest seedlngs of lucern gave the best returns, but there 
appears to be no material benefit in sowing more than 18 lbs. of seed per acre. 
Sixteen lbs. is the seeding adopted at Werribee. 

“ The application of artificial fertilizers gave decided and profitable increases 
over the unmanured plats. Nitrogenous manures, though not generally used to 
fertilize legnniuions crops, gave the most marked crop iiicreuvses. Siiperiihos- 
phate proved to be the most efficient of the artificial phosphates. An application 
of 2 cwt. at seeding, costing 9s., gave an increase of a ton of lucern hay to 
the acre in tlie second season of growth, and this in spite of the dryness of the 
season. Lime has given an increase in crop yields, but the increase was barely 
siifiicient to cover the cost of the application. Heavier dressings than 20 cwt. 
appear to depress the yield. The effect of these manures will probably be felt 
next season. Lime has given greater crop increases than an equivalent value 
of ground limestone, though the effect of the latter manure may be expected to 
persist longer. In view of the heavy demands made on the mineral constituents 
of the soil by good lucern crops, top-dressings, applied every winter, of phos¬ 
phates at the rale of to 2 cwt. per acre are recommended. On soils similar 
to Werribee dressings of lime or ground limestone applied every two years at 
the rate of 10 to 12 cwt. lime and 20 to 25 cwt. ground limestone are likely 
to prove profitable.” 

Alfalfa, G. W. Caevee (Alabama TiisJccgee Sta. Bui. ^9 (1915), pp. i-7).— 
This bulletin notes the great value of alfalfa as a hay and forage crop as indi¬ 
cated by tests from 1012 to 1915, and gives directions for its pi’oduction. 

Suggestions to alfalfa growers, A. Atkinson and M. L. Wilson (Montana 
Bta. Giro. # (1915), pp. 9-Ji2, figs. 81 ).—In this circular are discussed the types 
of alfalfa, methods of production of hay and seed under irrigated and dry¬ 
land conditions, and the value of alfalfa as a pasture ci*op. 

Studies on bean breeding,—Standard types of yellow eye beans, U. Feabl 
and F. M. Suepacb (Maine Bta. Bui. 239 (1915), pp. 161-176, pis. 0).-—It is 
here stated that olmervations have shown that the bean, usually a self-fertilized 
plant, may be cross-poUinated by the action of the large, bumblebee, so that 
for breeding purposes it has been found necessary to erect bean cages inclosed 
with screen ware. The commercial importance of the Maine lieaii crop and of 
the two ty])es of yellow eye beans are ilisciissed. Standards of types, inchicling 
the characters of sizes and »hape, ground color, and eye pattern and color, are 
suggested for the Improved Yellow Eye and the Old Bhishioned Y'oUow Eye, 
followed by comments of leading Boston dealers. 

Seed values of maize kernels, butts, middles, and tips, Maey G, Lacy (Jour. 
Amer, Bog. Agron., 7 (1915), No. pp. 159—171 ).—This article reviews the 
work of experimenters along this line with a view to determining how far tlie 
apparently contradictory results of different experiments could be reconciled 
by taking into account the fact that the silks of the kernels from the tip end of 
the ear are the last to appear, and hence are more likely to escape self-fertiliza¬ 
tion than other kernels. 

The experiments from which these data are compiled cover a period of 45 years, 
and show that the average yield of seed from the butt is 103 per cent of that 
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from the miciclle seed and the yield of seed from the tips Is 105 per cent of 
tliat from seed from the middle of the ear. In the case of the tips this is 6 
times the probable error for the series, and in the case of the butts, 3.| times. 
These percentages, though small, must he considered significant in a table of 81 
instances. ... In 4 out of the 81 cases reported we may be sure t;hat the 
yield lias been increased by the use of tip seed, and in the other eases there is 
no evidence that the use of top seed has decreased the yield. In four eases the 
Increased yield from butt seed is more than four times the probable error. 

“ The corudiision of the matter seems to be that the tips and butts are cer¬ 
tainly not inferior for seed purposes, and there seems little justhication for 
the practice, prevalent in some sections, of discarding them for seed.” 

A bibliography of 25 titles is appended. 

Flax for seed and oil.—Harvesting and storing the crop for seed and oil 
purposes, H. L. Bolley {North Dakota 8 ta. Oirc, 7 (1915), pp. //).—-Practical 
suggestions for the harvesting and storing of flax for seed and oil purposes are 
given. 

Flax crop conditions for 1915 {Montana 8 ta. Ciro. 48 {1915)^ pp, ^5-S).— 
This circular discusses the methods of production and prices obtained for flax 
with reference to Montana conditions. 

The potato crop in Montana, O. B. Whipple {Montana Bta, Otre. 46 {1915), 
pp. 141-165, figs. 11). —In this circular the author discusses methods of produc¬ 
tion with special reference to the improvement of the potato crop and the 
growing of potatoes for seed purposes, and includes irrigation and marketing. 
Descriptions are given of the most important types of potatoes. 

Potato spraying and dusting in New Jersey, IT. S. A., A. B. Cameroh 
{Bnl. But. Research, 6 {1915), No. 1, pp. 1-21, pis. S, figs. 2).— k report of work 
already noted from another source (B. S. B.., 33, p. 336). 

Experiments in covering cane by plow and by spade, A. H. Rosenfeld 
{Internat. Biigar Jour., 17 {1915), No. 200, p. 864). —In tests conducted at the 
Tuciimdn Experiment Station cane covered in planting with a small share plow 
produced at the rate of 39,105 kg. per hectare (17.4 tons per acre) as compared 
with 35,254 kg. for that covered with a spade. 

Fossibilities of the sweet potato in Macon County, Alabama, G. W. Carver 
{Alabama Tuskegee Bta. Bui. 30 {1915), pp. 22, figs. 8). —revised and slightly 
enlarged reprint of Bulletin 17 already noted (B. S. R., 22, p. 729). 

Notes on the germination of tobacco seed, II, T. H. Goodspeed {Univ. OaL 
Fub., Bot, 5 (1915), No. 7, pp. 283-248). —This reports the continuation of work 
previously noted (E, B. K., 29, p. 730), and presents further evidence regarding 
the relation between the age of the seed of certain pure-line cultures and of the 
seed of hybrids made between them, and the viability of this seed. 

The data concerning the germination of hybrid v. parental seed leave no 
doubt that different plants of Fi, Ez, and Fs produce seed the germination of 
which is significantly differentiated as to the total amount of the seed that will 
germinate, or as to the length of time during which germination takes place, op 
as to the period, during the extent of the test, within wdneh the maximum 
amount of germination occurs. Further, there is evidence that among the 
seeds of a single Fz or Fs plant a portion have a characteristic period during 
which they germinate, which is distinct from the period characteristic of an¬ 
other group of the same seed. . . . Finally, the Fi seed from reciprocal crosses 
has been shown to differ with reference to its germination. In this connection, 
either the amount of total germination, or the extent of the germinating period, 
or the days of maximum germination peculiar to one parent have been shown 
also to be characteristic of the cross-pollinated seed which it bore,’® 
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Tlie chemical composition of the tobacco plant, E. Paistnaih (8tai^. Bper, 
Agr. Ital., 48 {1915), No. i, pp. I 8 - 4 S, figs. 4)- —Previously noted from another 
source (E. S. R., S3, p. 436). 

A study of Colorado wheat, W. P. Headden {Colorado Sta. Bui. 208 {1915), 
pp. 3-4S). —TMs bulletin gives results of a study made during 1913 of some 
factors that may determine the quality of Colorado wheat, which is generally 
assumed to be inferior to the best bread-making wheat grown in other States. 

Wheat was grown on plats that received varying quantities of nitrogen, phos¬ 
phoric acid, and potash. Prom the chemical analyses of the soils at various 
depths before and after fertilization, the analyses of different parts of the 
wheat plants at several stages of growth, and a study of the bacterial content 
of the soil, the author is led to believe that there exists a definite relation 
between the available supply of nitrogen, phosphorus, potash, and moisture in 
the soil and the quality, or nitrogen content, of the wheat produced thereon. 
The application of sodium nitrate increased the total amount of ash. It 
depressed the amount of silica and increased the amounts of potash and cal¬ 
cium, while it did not seem to affect that of phosphorus. The application of 
phosphoi'iis and potash to the soil seemed uniformly to lower the amount of 
phosphorus in the plant. The amount of potash in the plant did not seem 
to have been influenced by the application of either phosphorus or potash. 
The application of nitrogen to the soil increased the nitrogen in the plant quite 
materially over that present in the plants grown on the check plats. This was 
true for each of the different applications made. 

Tabulated data show the chemical analyses of soil and subsoil used in these 
experiments; the variation of total nitrogen, nitric nitrogen, phosphoric acid, 
and potash in consecutive areas; the percentage of moisture, total nitrogen, 
and bacterial count of soils diffei*ently treated; the effect of varying amounts 
of nitrogen, phosphoric acid, and potash on (1) the ratio of stems, leaves, and 
heads for Red Fife varieties of wheat, (2) the anioimt of dry matter in several 
varieties of wheat, (3) the total nitrogen, proteid nitrogen, ammonic nitrogen, 
and amid nitrogen in wheat plants at different stages of development, (4) the 
moisture and soluble and insoluble ash in air-dried wheat plants and in various 
parts of the plants, and (5) the amount of silicon in the different parts of the 
wheat straw; and the mineral constituents of air-dried wheat straw. 

HOETICULTUEE. 

[Horticultural investigations in Alaska], C. C. Georgeson {Alaska 
Rpt. 1914j PP- 11-26, pis. 2). —^The investigations of the year were confined 
principally to the Sitka Station and consisted principally of breeding and 
cultural experiments with orchard fruits and variety tests with vegetables. 

The work of hybridizing strawberries (E. S. B., 32, p. 45) has been continued 
with success. Many crosses have been made between these hybrids, the best 
of which are being selected for further study. Notes are given on breeding 
work now under way with currants, gooseberries, raspberries, blueberries, and 
cranberries. 

Of 40 varieties of apples planted in the station’s test orchard some years ago, 
those which are now left that give any promises of usefulness are the Yellow 
Transparent, Raspberry, Hyslop, Sylvan Sweet, Whitney, and an English 
variety, Keswick Codlin. The Yellow Transparent and Raspberry produced 
fruit last season. The apples were undersized for these varieties hut were of 
very good flavor. The cherry trees at the station continue to make moderate 
growth and bloom profusely every spring. For some reason, however, possibly 
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lack of insects to aid in fertilization, 90 per cent of the blossoms drop off with¬ 
out setting fruit T^Iany supposedly hardy varieties of plums have been grown 
during the past fcAv years but none of them has produced a bloom. 

The usual variety tests with vegetables are rtn)tH*te(l. A list: Is given of the 
shrubs and vines that have proved to be adai')te<l to soutbeaslern Alaska con¬ 
ditions. A list supplementary to that in the 1911 report (hi S. It, 28, p, 4 ?>C>) 
is also giv(Mi of hardy perennials, togt'ther with a,miuals or perennials that 
blossom the first year from seed wdiich were foumi to do roa„so!ia.l>ly well last 
yem*. 

Biennial report State Horticultural Couimissiou of the State of Utah 
from December 1, 1912, to November 30, 1914 {lUcn Rpf, Bkite Hart, Com. 
Utah, 1912-191Ji, pP- 6*8).—This report contains a statistical accamiit of the 
nursery and fruit industry in Utah for 3013 and 1914, together witli an 
account of nursery Inspection and quarantine work, including a brief statement 
of quarantine imaisures in adjacent States. In addition to statistics on :fruit 
trees planted in 1913 u.nd 3914, data are given of an orchard survey including 
some 72T blocks of fruit on 357 farms. The various fruits are classified, l)oth 
with reference to age and acr(^age and conditions with reference to spraying, 
cultivation, and pruning. A report is also included relative to the possibilities 
for fruit product factories in Utah, together with a paper on diversified fruit 
growing by W. AV, Knudson, in which the author gives an account of the man¬ 
agement of a farm on wdiicli are grown small fruits, cherries, peaches, plums, 
and vegetables. The data given include the varieties of fruit grown, time of 
harvest, receipts, and expenses for the three years, 1912-1914. The report 
concludes with a list of nursery licenses and a financial statement for the 
biennial period. 

The determination of humidity in the greenhouse, M. A. Blake (New 
Jersey Stm. Oirc, 47^ pp. 3-7, fig, 1), —This circular contairivS directions and 
tables for the determination of humidity by means of a siing psychrometer. 

The origin and history of some of our more common garden vegetables, 
O. E. AA^hite (Broolxlyri Bot. Gard. Leaflets, 3. ser., No, 6 (1915), pp. 7, pis, 8 ),— 
This comi>rises brief notes, together with a list showing the supposed origin of 
most of our common vegetables and the certain or probable date of earliest 
cultivation. 

Morphological and biological researches on the cultivated radishes, 
Yvonne Tkouard Riolle (Ann, Set, Agron,, 4 , ser., 3 (1914), No, 7-12, pp. 346 - 
550, figs. 135 ).—The first part of the w^'ork liere reported includes a study of 
differences in color, as measured by the action of acids and bases on the an- 
thocyanin solutions of radishes and by the spectroscopic absorptions of the 
anthocyanin solutions treated with acids and bases; a study of difference in 
form of cultivated radishes; a quantitative and qualitative study of carbo¬ 
hydrates in selected types among all the knowm European, Ohinese, and Japa¬ 
nese radishes; a morphological and botanical study of cultivated rad Idles, in¬ 
cluding the roots, foliage,^ fiowei's, and fruit; and a comparative study of the 
wild species of Ilaphanus, with special reference to determining the origin <jf 
cultivated radislie.s. In part two of this work are grouped a number of bio¬ 
logical investigations, including experiments in the amelioration of forms of tlic' 
wild radish Raphanm rap7iam.striim into forms of the cultivated radish K, 
saMvtis; a study of the natural hybrids between the two si>eeies; hybridization 
experiments between different genera of crucifers, different species of Raphanns, 
and crossing experiments between different varieties of R. satnms; and a study 
of the degeneration among cultivated radishes. 

Attempts to transform the wild radish R, raphanistrum into the cultivsited 
form through cultivation and selection were unsuccessful, although hybrid forms 
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were secured between the species and were also found to occur naturally. At¬ 
tempts to cross the wild radish with Isatis, Brassica, and Sinapis were also 'un¬ 
successful. From the results of her experiments as a whole the author con¬ 
cludes that the cultivated radish has a dual origin. The Japanese radish 
(Daikon) is descended from R. sativus raphanisProidcs, a native of China and 
Japan, The European and Chinese radish appears to be derived from another 
wild type, native to central Asia, and rare or extinct at the present time. The 
greater number of cultivated radishes are descended from the latter type. 

The origin of the radish (Gard, GJiron,, 5. ser., 57 (1915), Ao. 148S, p, B96 ),— 
An abstract of the above-noted work. 

Tomato culture in Montana, L. G. Schermeehoen {Montana Bta. Oirc. 44 
{1915), pp. 111-119, figs, 5). —poxDular treatise on tomato culture discussing 
location and soils, varieties, planting and transplanting, setting in the field, 
irrigation and cultivation, pruning and staking, and ripening tomatoes after 
frost. 

fungicides, insecticides, and spraying calendar (Fla. Quart. Bid. Agr. Dept., 
25 (1915), No. 2, pp. 179-194) comprises directions for the preparation 
of fungicides and insecticides, including a spray calendar for both fruits and 
vegetables. 

Bordeaux mixture, M. T. Cook (Neio Jersey Stas. Circ. 4S, pp. 5-7).—^TMs 
circular discusses the preparation of Bordeaux mixture, its use for controlling 
diseases of various fruits and vegetables, and spraying machinery. 

An American fruit farm, its selection and management for profit aitd for 
pleasure, F. N. Thorpe (Neio York-: G. P. Putnam's Sons, 1915, pp. X//+5//S, 
pis. 21). —^A popular account of fruit farming based primarily on the record 
of a fruit farm on the southern shore of Lake Erie. The subject matter is 
treated under the following general headings: Time and the tree, selecting the 
fruit farm, the planting of the fruit farm, getting along with help,-’the culti¬ 
vation of the fruit farm; feeding the land, the fruit farm and the young folks, 
ten thousand a year, birds and the fruit farm, and the fruit farm and old age. 

Systematic cooperation in hfova Scotia, A. E. Adams (Proc, Conf. Fruit 
Growers Canada, 4 (1914), pp. 45-^4).—In this article the author gives a brief 
history of the development of fruit cooperative companies in the Annapolis 
valley, with special attention to errors and necessary improvements. 

The blooming season of hardy fruits, IT. P. Hedrick (New York State Sta. 
Bui. 407 (1915), pp. 867-391). —Continuing previous 'work (E. S. E., 20, p. 41) 
the present bulletin, which has been prepared from data secured at 'the station 
by various members of the horticultural department, assigns a blooming season 
for all of the varieties of fruits commonly cultivated in New York. The obser¬ 
vations for most of the orchard fruits covered a period of five years, and for 
grapes and small fruits a period of three years, the blooming seasons given 
being based upon the opening of the flowmrs. The varieties are classed as very 
early, early, midseason, late, and very late. 

Bipening dates and length of season for hardy fruits, IJ. P. Hedrick (New 
York State Sta. But 408 (1915), pp. $93-4iS ).—^This bulletin contains the 
ripening dates and length of season for the same varieties of fruits for which 
the blooming time is given in the above-noted bulletin. 

Dwarf apples, U. P. Hedbick (New York State Sta. Bui. 4 O 6 (l'915),,,pp. $41- 
368, pis. 7).—This bulletin compidses a final report of a comparative test of 
dwarf and standard apples which has been conducted at the station for a period 
of ten years. French Crab stocks were used for the standard trees and Doucin 
and French Paradise stock for the dwarf trees. The sites for the tests were 
selected, with reference" to climate and soil, in three widely separated parts of 
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the States, Tlie general plan of the test was to grow a permanent orchard of 
standard trees with fillers on Doncin stock and between these trees on Paradise 
stock. The orchards were set with 27 varieties represented by 1,193 trees. 

The results of the investigations show that the union between stock and scion 
is poorer with Doiicin and French Paradise stocks than with the Bh'encli Grab. 
Unions were better on Doncin stock than on French Paradise. French Crab 
was the hardiest stock and French Paradise the least liardy stock. The great¬ 
est weakness of the dwarfing stock for New York is the surface rooting habit, 
in which character the two stocks can not be distinguished. The evil results 
following surface rooting are winterkilling, uprooting the trees by wind, 
suckering, and injury in cultivation. Dwarf trees suckered much more than 
the standard trees. The trees on the three stocks attained the size commonly 
ascribed to them, those on French Grab being full-sized, those on Doncin 
medium-sized, and those on French Paradise true dwarfs. Trees on French 
Paradise came into bearing soonest, Doucin nest, and French Crab last. There 
were no marked dillereiiees in size, color, and quality of the apples on the three 
stocks. 

The test has not been such that safe conclusions can be drawn as to which 
stock makes the most productive orchard. The varieties have not done equally 
well in the three orchards, and none of the trees are yet near their maximum 
usefulness. All things considered, however, the most satisfactory varieties on 
dwarfs have been McIntosh, Wealthy, and Lady. Jonathan, Esopus, Grimes, 
"Alexander, Wagener, Boikeii, and Bismarck have been very satisfactory, while 
Baldwin, libode Island Greening, Borne, Ben Davis, Northern Spy, and Sutton 
have not been very satisfactory on dwarfing stocks. Twenty Ounce has been 
the mosc satisfactory. 

In this 10-year test no satisfactory time nor method could be found to prune 
dwarf tr^.cs which did not promote a weak, sickly gi-owth. This invariably 
died back the next winter. 

The author concludes that the dwarf trees appeal to amateur rather than to 
professional apple growers, as they take less space, and therefore permit a 
greater variety in orciiard or garden and are handsomer ornamentals. 

The apple in Brittany, E. Duplessix (Trav, Sci. Vnii\ Rennes^ 10 {1911)^ 
Ao. A pp, 1-41, 191-m; 11 {1912), No. 2, pp. lS-23, 41-01, 126-167; 12 {191S), 
No. 2, pp. 1-29), —^A treatise on apple growing in Brittany, including a discussion 
of varieties, methods of propagation, orchard management, diseases, and insect 
pests. 

Chemical and biological notes on cherry orchard soils, A. Harvey and 
C. H. HooPEii {Gam. Cliron., $. ser., 57 {1915}, No. 1484, pp. 308, S09).—I)iitn 
secured by the authors relative to the chemical and physical composition of a 
number of cherry orchard soils indicate that neither the chemical nor mechani¬ 
cal anaylsis is a good index of the value of the soil for growing cherries. A 
favorable soil influences the actual growth of the tree but not necessarily its 
fruiting capacity. The failure of cherry trees to fruit year after year is 
apparently due to the lack of suitable cross pollination rather than to some 
fault in the soil. This may be true even when there are several varieties in 
the orchard, since they may not be good pollenizers for each other. 

Blight resistance in pears and pear stocks, F. C. Eeimer {Better Fruity 9 
(1915), No. 12, pp. 5, 6 ).—In this paper the author advances the opinion that 
the ultimate solution of the pear blight will be the growing of, resistant 
varieties. Attention iS' called to a number of varieties of Fprus communis ^ 
which, although of poor quality, are blight resistant and superior to the 
Bieffer as stocks for top-working with our commercial varieties. It is recom- 
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mended that such blight resistant varieties be grown in the orchard on re- _ 
sistant sinensis stocks for a period of two years and then top-worked with 
commercial varieties. 

Peach growing in Virginia, G. 0. Staecheb (Va. Polytecli* Inst, Ewt, Bui, 

1 (1915), pp. 32, figs. IS). —popular discussion of some of the more important 
problems in peach growing with special reference to Virginia conditions. Con¬ 
sideration is given to selecting the location for the commercial peach orchard, 
soil and site, varieties, planting operations, selection of trees and time to plant, 
arranging varieties, tillage, pruning, thinning, picking, packing eauipment, and 
insect and disease control. 

Inheritance of certain characters of grapes, U. P. Hedricb: and P. D. 
Anthony (U. S. Dept. Agr., Jour. Agr. Research, h (1915), No. 4, pp. S15-~S30). — 
This work discusses certain results of breeding experiments with grapes which 
were begun at the New York State Experiment Station by E. S. Goff in 18S5 and 
have been continued and increased from year to year by subsequent investi¬ 
gators. The ’work is now proceeding mainly along two lines: The determina¬ 
tion of the breeding potentialities of a considerable number of varieties of 
grapes, especially with the view of finding unit characters; and a review of all 
the station’s breeding data on this fruit, the necessary crosses being made to 
throw further light upon doubtful points. Nearly 200 varieties of grapes have 
been used in the breeding work but much of the value of the early work was 
lost by giTjwing too few seedlings of each cross. Recently Vitis vmifera has 
been used to a considerable extent in hybridization. 

The results as a whole have compelled the belief that improved varieties 
of grapes wdll not be produced to any extent until the fundamental laws of 
heredity are understood. One of the surprises in the study of grape varieties 
was the failure of many commercial sorts to transmit desirable qualities. 
Nearly 3,000 selfed, or pure, seedlings have been grown. They are uniformly 
lacking in vigor. 

The work shows that reflexed stamens are correlated wdth complete or nearly 
complete self-sterility and upright stamens with self-fertility. Partial or com¬ 
plete self-sterility is probably caused by impotent pollen and depends to some 
extent upon the condition of the vine and environmental factors. Breeding 
from varieties with upright stamens decreases but does not eliminate the 
seedlings with refiexed stamens. vSex inheritance seems to be transmitted as 
follows: Hermaplirodite femaleXhermaphrodite male=all hermaphrodites, 
liermaplirodite female X pure male=-i hermaphrodites-f-l males. 

With I'eference to skin color, white is a pure color and is recessive to both 
black and red. No black or red varieties have proved pure for blackness or red¬ 
ness. The colors of pure seedlings of certain varieties show^ wide variation, 
even when derived from varieties of similar color. 

The most noticeable observation as to quality was the low percentage of seed¬ 
lings whose quality is good or above good. Tliis is attributed to the leveling in¬ 
fluence of the wild ancestors, from w'hieh the seedlings are but a step removed. 
Most grapes of high quality possess some V. vinifera blood. This predominance 
of high quality is probably due to the Intense selection to which the species has 
been subjected for centuries. Pure seedlings in this work have been low^er in 
quality than crossed seedlings. 

Relative to the inheritance of size of berry, there was no indication of domi¬ 
nance of any size, though there is a tendency for a variety to produce seed¬ 
lings approaching its own size. It is suggested that the oval form of many 
y. vinifera hybrids is an intermediate between round and a more pronounced 
oval. Oblate may be a pure form recessive to round. The season of ripening 
of the parent influences to a considei*able extent the season of the offspring. 
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A vineyard of 1,500 seedlings bred from 189S to 1903 has by a process of vigorous 
selection decreased to less than 75 vines; but among this number are several 
that seem very promising. 'Five of these have been tested, named, and placed 
in tlie hands of nurserymen. 

A short bibliography of cited literature is, appended. 

Combination spraying experiment for the control of mildew and leaf^ 
hoppers on g’rapeviiies, S. W. Foster (Mo, Bui. Com. Ilort. Gul.^ 4 (.1915), No, 
5-^, pp, 2o0-~253), —Experiments conducted in 1914 by the author in cooperation 
with E. M. Eoberts and F. P. Roullard indicate that in vineyards where uillilew 
does not cause any injury until after the grapes are through blooming both 
vine hoppers and milde%Y can be effectively controlled by one application of the 
following formula: Atomic sulphur, 24 lbs., blackleaf 40 or sulphate of nicotin 
1 pint, and water to make 200 gal. On varieties where the undersurfaces of 
the leaves are covered with excessive hairy pubescence or when many of the 
hoppers are more than half grown it is of advantage to add from 0.5 to 1 gal. 
of lipiiid whale-oil soap to each 200 gal. of spray. In those vineyards where 
mildew begins development early in the season the vines should be sprayed once 
before blooming for mildew control, although no good can be accomplished in 
vine-hopper control by spraying at this time. 

Factors governing the successful shipment of red raspberries from the 
Puyallup Valley, H. 1. Ramset et al. (U, B. Dept. Agr, Bui 274 (1015), pp. 

figs. 26). —This bulletin is based upon handling, storage, shipping, and 
precoolliig experiments with red raspberries conducted by the Othce of Horti¬ 
cultural and Pomological Investigations during the seasons of 1911, 1912, and 
1913. The subject matter is presented under the general headings of the berry 
industry of the Puyallup Valley, methods of growing red raspberries, handling 
and shipping red raspberries, causes of decay of fruit in transit, frequency of 
picking, relation of rainfall to handling, relation of methods of growing to keep¬ 
ing quality, the labor problem, handling—an economic problem; careful handling 
experiments, effect of delay in cooling or keeping quality, preeooling experi¬ 
ments, decay in top and bottom crates, temperature conditions in an iced re¬ 
frigerator car, and the application of precooUng. 

The results of these investigations demonstrate that care exercised in handlmg 
and the promptness with which the fruit is cooled are among the most important 
factors in determining the distance red raspberries can be successfully shipped. 
A number of recommendations are made with special reference to facilitating 
and improving methods of handling, shipping, and precooling. 

Ettersbixrg strawberries,' R. B. Clausioiv (Jour. Eereditg, 6 (1915), No, 7, 
pp. S24-S51, fi>ga. $). —^A popular account is given of the strawberry breeding 
work of A. F. Btter, of Briceland, Gal. 

The author concludes that the most important result of this work is the 
demonstration of the fact that further hyhridmatlon of the common garden 
varieties of the strawberry, supposedly largely Fragaria cUloensis derivatives, 
with wdid forms of that species results in a notable increase in vigor and In 
the production of new varieties superior in every respect to the ones commonly 
cultivated. 

The citrus grove, its location and cultivation, P, H. Rolfs (FU. Qmrt. 
Bui, Agr. Dept., 25 (1915), No. 2, pp. 1S5'-154)- —^An account of citrus culture in 
Florida with special reference to the selection of location and site, preparation 
of land, cultural treatment, and building up a neglected grove. 

The fertilizer requirements of citrus trees, H. J. Webbeb (Ifo. Bui Com. 
Eort. Cal, 4 (1915), No. 5-6, pp. 225-2S0; ProG. Fruit Growers^ Conv. Cal, 
45 (1914)f PP- The results of the dirst hve fruiting years' are given 
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of fertilizer experiments witli oranges and lemons wliicli were started by the 
California Citrus Station in 1907. 

The results thus far indicate very strongly the importance of nitrogen ferti¬ 
lization and tiie desirability of using nitrogen from organic sources. Potasb 
appears to be unnecessary for the fertilization of young groves, and it is 
doubtful whether phosphoric acid is required in such large quantities as 
ordinarily are used. In lieu of further experimental results the author con¬ 
cludes that in general one of the factors of fundamental importance in citrus 
groves Is to increase the amount of organic matter in the soil. This can prob¬ 
ably best be clone by the regular use of a winter cover crop such as Melilotus 
or purple vetch and the application of manure, alfalfa hay, bean straw, and 
similar materials as fertilizers. 

Suggestions , on coffee planting for Porto Bico, T. B. McClelland (Porto 
Rico Sta, Circ. 15 {1915), Spanish 6d., pp, 2$ pis. 4, fiff- f)*—A Spanish edition 
of the circular previously noted (E. S. B., 28, p. 237). 

Coffee: Its cultivation and manuring in South India, II. D. Anstead (Dept. 
Agr. Mysore, Gen, Se7\ Bui. 6 (1915), pp. IiS, fig. 1). —A practical treatise on 
coffee culture, the introductory chapter of which discusses the botany of the 
coffee plant. The succeeding chapters deal with planting the estate, selection 
of seed, nurseries, planting out, supplies, cultivation and preparation of the 
soil, renovation of old coffee, draining, shade, regulation of shade, pruning, 
iveeding, mulching, humus, manurial value of mulch, manuring of coffee, 
valuation of manures, mixing of fertilizers, the use of lime, green manuring, and 
handling the crop. 

hTotes on the spraying of tea, E. A. Andrews and A. G. Tun stall (Indian 
Tea Assoc. IPamphletl 1 (1915), pp. 7y-j-75, pis. 9). —This work discusses the 
more important insect pests and fungus diseases of the tea plant and gives 
directions for the preparation and use of sprays for their control. 

Bearing dates for grafted shaghark.—A new method for grafting nut 
trees, R. T. Moeeis (Amer, Nut Jour., 2 (1915), No. 6, p. 87). —After briefly 
noting that Taylor grafts upon a top-worked shaghark stock came into flower 
the fourth year, the author describes a new method of grafting herbaceous 
grafts of shaghark hickory and English w^alniits which has been used the 
present spring. 

The method consists in mixing one part of commercial grape .1iUee with three 
parts of wniter and dipping the grafting knife into this solution just in advance 
of cutting the scions or stock. The solution bathes the cut surface and not only 
prevents instantaneous drying of the surface, but also inhibits the enzymic action 
which otherwise takes place very rapidly with the effect of discoloring the cut 
surfaces. The grafts were all made according to the side-cleft method. Al¬ 
though no conclusive results have been secured as yet, scions not more than 2 
in. in length gave so much promise of living two w^eeks after the grafting 
period that the method is described with a view to encouraging further experi¬ 
ments along this line. 

The industrial cultivation of aromatic plants for essences and medicines, 
0. Ceavebi (Goltivasiione Industriale delle Piante Aromatiche da Essen.z'e e 
MeMeimU. Milan: Vlrico UoepU, 1914, pp* XIX-^807, pis, 24, figs. 71).—A 
practical manual on the culture of essential and medicinal plants. 

Part 1 contains general instructions relative to the selection and preparation 
of soils, nursery and seed-bed practices, methods of propagation, cultural opera¬ 
tions, harvesting, marketing, drying, etc. Part 2 takes up specifically the 
botanical characteristics, cultivation, method of harvesting, and preparation 
and uses of various plants. Part 3 treats of diseases and insect pests and 
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tlieir control, and gives selections of plants suitable for growing in various 
situations and types of soil. Part 4 comprises a botanical glossary. Tiie text 
is accompanied by a series of colored plates illustrating the more important 
Xilants discussed. 

Crossing experiments witla canna varieties, J. A. Honing {Bee, Tnw. Bot. 
Becriand.y 12 {1915), No. 1-2, pp. 1-26, ftps. 2). —Data secured from a study of 
character lulieritaiice in the joint progeny of two varieties of caunas are here 
presented in tabular form and discussed. The results secured from a study of 
the first two generations indicate that for Canna indica chameter transmission 
occurs not only according to Mendel’s law, but there are three completely 
Independent lines of inheritance. 

Heredity of color in Phlox drummondii, A. W. Gilbert (27. B. Dept. Ayr., 
Jour. Agr. Research, 4 (1915), No. 4 PP- 293-801, pis. 3). —A Mendelian study 
of color transmission in P. drummondii, conducted at the New York Cora ell 
Station, including a review of our knowledge relative to the nature of color 
in plants. Commercial seed was purchased and the different varieties grown 
and self-fertilized for three j^ears so as to he sure of pure types. The varieties 
used in these experiments were found to breed true for three years and are 
assumed to be pure. The parents were self-fertilized each year and grown 
alongside of the lA and Pa hybrids. The flowers of a number of the seed parents 
and hybrids are illustrated in color. 

The unit characters found in the four varieties of P, drimmondii that were 
used in these experiments include (1) a dark eye factor producing a dense 
coloration at the center of the flower. This was dominant over its absence, the 
white eye, which was exhibited in more or less of a definite pattern. (2) A 
blue factor. (3) A red factor. (4) An intensifying factor which determines 
the degree of pigmentation of the reds. (5) A yellow factor which acts only 
in the presence of the eye factor. The reds and blues are cell-sap colors, and 
the yellow is due to the presence of yellow chromoplasts. 

The National Bose Society’s rose annual for 1915, edited by H. It. 
Darlington {London: National Rose Society, 1915, pp. 164, —Tliis 

consists of several articles on various phases of rose culture, including also 
descriptions of new varieties of 1914. 

Italian gardens of the Renaissance, Julia Cartwright {London: Smith, 
Wider <0 Co., 1914, XII-\-29S, pis. 16). —This work comprises sketches of a 
number of Italian gardens and their makers, 

FOEESTEY. 

[Porestry report for 1914] {Bap. Dept. Suisse Int., 1914, PP- 1-9). — A report 
on forest legislation, management, felling, and planting operations for the 
year 1914. 

Annual progress report on forest administration in the Presidency of 
Bengal for the year 1913-14, C. E. Muriel (Ann. Bpt. Forest Admin. Bengal, 
1913-14, pp. 1IA-49A-5}.—A progress report on the constitution, management, 
and exploitation of the state forests of Bengal, including a financial statement 
for the year 1913-14. All important data relative to alterations in forest areas, 
forest surveys, working plans, forest protection, revenues, expenditures, etc,, 
are appended in tabular form. 

Annual progress report of the forest administration in Coorg for the year 
1913-14, H. Tireman (Rpt. Forest Admin. Coorg, 1913-14, pp. —^A. 

progress report on the administration and management of the state forests in 
Coox*g, including a financial statement for the year 1913-14, with a revienv of 
the work by the chief commissioner. All important data relative to alteratiouv 
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in forest areas, forest surveys, working plans, forest protection, miscellaneous 
work, yields in major and minor forest products, revenues, expenditure>s, etc., 
are appended in tabular form. 

The State and forestry in Ireland, A. C. Fokbes {Quart, Jour, Forestry, 
9 (1915), No. 3, pp. 214-225). — ^A short review of the history of forestry in 
Ireland with special reference to the development of state forestry in recent 
years. 

The Tintem crown forests, W, Schlich {Quart. Jour. Forestry, 9 (1915), 
No. 3, pp. 194-204, !)•—N descriptive account of these forests and the 

system of management applied to them during the last fourteen years. 

Some developments in reforestation on the national Forests, C. It. Tjxlot- 
SON {Forest Glul) Ami. lUniv. Ye6r.], 6 (1915), pp. 103-109). — Aji account of 
the more important developments in reforestation work, with special reference 
to nursery practice, sowing, and planting. 

The quadrat method as applied to investigations in forestry, A. W. 
Sampson {Forest Glut) Ann. [Univ. Nebr.J, 6 {1915), pp. 11-31, pi. 1, figs. B ).— 
In this article the author explains the use of the ciuadrat method of study in 
forestry and gives some results obtained through the application of this method 
in growth and management studies undertaken at the Utah Forest Experiment 
Station on the Manti National Forest. 

On the harmful eSects of the growth of certain grasses and weeds around 
the roots of young forest trees, S. F. Aemstrong and E. It. Pratt {Quart. 
Jour. F'orestry, 9 (1915), No. 3 , pp. 225-220, pi. 1). —In the authors’ experi¬ 
ments, which are being conducted at Ryston, a large number of grasses were 
grown at the base of young forest trees. The results for the 3-year period, 
1912-1914, are in accord with those reported by the Duke of Bedford and S. U, 
Pickering for fruit trees (E. S. R., 26, p. 639). They also indicate that the 
harmful effects of grass are the result of some soluble toxic substance produced 
by growing plants. The plats have been retained for further observation. 

Some methods in the germination tests of coniferous tree seeds, J. S. 
Boyoe {Forest Glul) Ann. IXJniv. NeZ^r.], B (1915), pp. 71-88). —^A rSsum^ of the 
literature on the subject, including also a. description of methods of making 
germination tests and results secured by the Jiuthor. 

Variation in the size of ray pits of conifers, F. B. H. Brown (Ohio Nat., 
15 (1915), No, 8, pp. 542-550, figs. 6). —A comparative study of variations in 
ray characters in Larix and Pieea, including charts and tabular data showing 
variations in size and number of ray pits through one annual ring in Lariw 
laricAna, L. occidentalis, Picea sitolicnsis, and 0. canadensis. 

A new industry in Middle Park: The collection of lodgepole pine cones, 
'a. T, Upson {Forest Cluh Ann. lUniv. Nebr.], 6 (1915), pp. 32-40).—A de¬ 
scriptive account of the methods of collecting lodgepole pine cones in Colorado 
and the extraction of seed by the Forest Service of the U. S. Department of 
Agriculture. See also a previous note by Farquhar (E. S. R., 29, p, 444). 

The older forest plantations in Massachusetts.—Conifers, J. R. Simmons 
{Boston: State, 1915, pp. 38, pis. 11). —The author here presents data secured 
in 1914 on a number of forest plantings of coniferous trees which have reached 
an age when value can be measured in terms of lumber. The plantations are 
considered with reference to their history, objects, and treatment, and data are 
also given showing growth measurements, the number of trees, and estimated 
amount of lumber in sample plats. 

Structure of* the wood of Himalayan jumpers, W. Rushton and W. Pad-' 
MNGTON {Jour. Linn. 8oc. ILondon}, Bot., 4B (1915), No. 288, pp. 1-13, pi. 1 ).— 
A macroscopic and microscopic study of the wood structure of four species of 
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Himalayan Junipers is reported. The chief points of interest brought out are 
the shortness of the traelieids of all species, the rosliious nature of the medullary 
rays, the distribution of the resin cells in the annual ring, and the nature of the 
rims above and below the pit areas, these being shown to agree with those of 
the East Indian pines in being of the nature of pectin and not cellulose. 

Relationships of the white oaks of eastern hTorth America, with an intro¬ 
ductory sketch of their phylogenetic history, MAROAiiET V, Coun (Froe. Am.en 
Phil Soc., 54 {10J5), No. $17, i>p. 165 - 175 , pis. 3, fig. 1). —This article contains 
a reconstruction of the history of the Bhigaceae ami of Querciis, together with a 
key showing the relationships of the white oaks of eastern North America. A 
bibliography of related literature is included. 

Discussion on the eucalypts and their products, H. G, Smith Amtral 

Assog. AHv. Bci., 14 (1913), pp. 116 - 125 ). —^A discussion of the essential oil 
products of the eucalypts with reference to their tanning capabilities and other 
avenues of possible utilization. 

Culture of Maniliot glaziovii at the State Agricultural Station at Bokala, 
Middle Kongo, Janssens (Bnl. Agr. Congo Beige, 5 (1914), No. S, pp. 416-456, 
figs. 17). —An account of cultural, tapping, and coagulation work with At 
glaziovii rubber at the station, including estimates relative to the cost of estab¬ 
lishing a rubber iilantation and the probable returns, and a discussion of the 
diseases and other enemies of Manihot. 

The treatment to which the Para rubber trees of the Botanic Gardens, 
Singapore, have been subjected (Card. Bui. Straits Settleiiients, 1 (1915), 
No. 8, pp. $4'^-^95, pis. 4 )’—account of the early distribution of Para rubber 
plants in the Tropics and their introduction and culture in Singapore, with 
special reference to tapping experiments. Data are given on various tapping 
experiments conducted in the Botanic Gardens, together with tabular data on 
seed-bearing trees in the garden and the seed crop over a long series of years. 

Rattan supply of the Philippines, J. R. Arnold (U. S. Dept. Com., Bwr, 
Foreign and Dom. Com., Spec. Agents Ser., No. 95 (1915), pp. 49) >—statistical 
report on the supply of Philippine rattan and its suitability as to quality, cost 
of exploitation, etc., for placing in quantities on the export market. The data 
were collected principally by the Philippine Bureau of Forestry. 

Wood-using industries of the Prairie Provinces, 11. G. Lewis nud W. G. H. 
Boyce (Dept. hit. Canada, Forestry Branch Bui. 50 (1915), pp. 75, fiis. 17).— 
This report contains an account of the quantity, value, and source of supply 
of the different kinds of wood used by the industries of the Provinces of 
Manitoba, Saskatchewan, and Alberta. It includes detailed descriptions of the 
different classes of industries and of the properties of the different -woods used 
in these industries. A discussion of the possible uses of the native woods of- 
these Provinces and a classified list of the commodities manufactured from 
difterent woods are appended. 

DISEASES OF PLAMTS. 

The vegetable parasites of cultivated or useful plants, T. Pebraris ,(f 
Parassiti Vegetali delle Plante Coltivate od Utili, Milan: Ulrico IloepU, 1915, 
pp. XIIA-IOSS, app. pp. XIX, pi. 1 , figs. 185 ). —This edition differs from the 
first (E. S. B., 29, p. 644) chiefly in having an appendix dealing briefly with 
some recent articles on parasitic bacteria and fungi. 

Fungus diseases, J. P. Anderson (AlasJca Stas. Rpt. 1914, pp. 26, 27).— 
Notes are given on a number of diseases of economic crops observed during the 
year. The author states that the most injury is caused by Botrytis cinerea 
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wliicli is observed to attack at least 25 species of plants, including ornamental 
plants and small fruits. 

In addition, the presence of Nectria cinnabarina is reported on currant canes 
as well as on a number of other woody plants. The gooseberry mildew (S-plKBro- 
theca mors-uvw) w’as observed on English gooseberries, and the gooseberry 
rust {JEcidvmTh grossularice) was found on gooseberries and currants. The 
apple scab (Ventura pomi) was common on a number of the more susceptible 
varieties of apples grown in the nursery, and was also found to attack the 
wild crab apple. 

Club root of cabbage and other cruciferous plants is reported as common. In 
addition, a leaf spot of salmonherry due to Septoria ruhi, a rust of thimble- 
berry due to Phragmidium rul)% and a pea disease probably caused by Ascoehyta 
pisi are also reported as being observed. 

Overwintering of parasitic fungi by means of mycelium, O. Treboux 
(Myeol. Cenfbtj 5 (1914)) S, pp. 120-126). —The author reports in detail Ms 
observations on Puccinia dispersal P. ghimaruni, P. obscura, P. arenarm, P. 
poanim, P. agropyrtna, P, coronatay P. carduorum, Uredo airw, U. festucce^ 
Theeopsora pirolWj Eryslplie graminis, and Melampsora Uni on various hosts 
named in regard to their ability to survive the wdnter in the dry climate of the 
steppes, w^hich is thought to be favorable to such overwintering. 

A new Horth American Endophyllum, J. C. Arthur and F. D. Fromme 
(Bui. Torrcy Bot. Club, 42 (1915), No. 2, pp. 55-61, pi. 1, 'figs. 2). —This is a 
detailed account of investigations noted elsewhere (B. S. K., 32, p. 749.) 

BMzostilbella rubra, a by-fruit form of Ascobolus parasiticus, and its 
connection with the Sclerotium disease of certain tropical cultivated plants, 
P. 0, VAN DEXi WoLK (Mycol. CeYitbl., 4 (1914)) 5, pp. 2o6-24Jy pi. 1). —The 

author has studied a fungus found growing on rotting fruits and stalks of 
Voandzeia mbterranea and has found that it exists in three forms or stages, 
which are designated as A. parasiticus n. sp., B. omniuonm n. sp., and R. rubra 
n. g. and sp. 

Abnormal distribution of fruiting bodies in Ustilago tritici, E. Riehm 
(Ber. Deut Bot Qesell., 32 (1914), S, pp. 570-573, pi. i).-—The author has 
been able to confirm the statement made by Hennings (E. S, R., G, p. 147) to 
the effect that 27. tritici may be found developing its spore masses on the axis 
of the ear, also inside and outside the blades and sheaths of the upper leaves 
of wheat as well as in the flowers of this plant 

Cross sections showed the presence of the mycelium in the mesophyll, but not 
in the vascular bundles. Spore formation occurred between the latter, which 
accounts for the longitudinal streaking observed. The mycelium was inter¬ 
cellular in a majority of cases. 

Mildew of the peach and rose, N. Woronichin (Trudy BtTiro Prild. Bot 
(Bui. Angew. Bot), 7 (1914), 7, pp. 441-450). —It is stated that inoculation 

of the peach with conicla of Bphcerotheca pannosa from the rose gave negative 
results and that a careful study of the perithecia, asci, and spores showed dif¬ 
ferences in their dimensions as found on these different hosts. It is thought 
that the biological and morphological differences noted are sufficient to separate 
the species into the varieties B. pannosa rosm and B. pannosa persiccB. 

Deformation of oat leaves, Zade (Fiihling's Landiv. Ztg., 63 (1914), 18, 

pp. 593-595, fig. 1). —deformation of the youngest leaf of oats with some 
dwarfing is discussed as related to growth while enrolled in the bud. 

Stagonospora cassavse n. sp., F. C. van nEE Wolk (Mycol. Centbl., 5 (1914), 
No. 5, pp. 225-230, figs. 10). —^A severe disease of cassava (Manihot uUUssima) 
appeared very suddenly at Buitenzorg early in 1913 and threatened to become 
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a source of miicli loss. TIae causal fungus, B. eassavw, is a typical wound 
parasite, attacking only, so far as yet observed, tlie cut surface of tlae slip 
wiikii is above ground. It is said to be controlled by an early application of 
tar to siicii portions. 

Tlie description of tiie fungus sliows an instance of spore formation witliiii 
certain ceils or sections of the inyeeliai threads. Such swollen and spore¬ 
hearing portions are regarded as asci, and several forms are noted. Fyciiidia 
and pyenosi Hires are also described. 

Two physiological afiiections of Sea Island cotton in, the West Indies, 
W. Now, ELL (We.s*jf Indian BuL, H (19U), No. 4, pp. S0Jf~-S17f pis. S). — Descrip¬ 
tions are given of curly leaf and loggerhead of cotton in the West Indies. 
These are supposedly distinct physiological diseases, having been known in 
this region since about 1010. 

Curly leaf appears to be related in some way with rapid growth, resulting 
from abundant water supply in still, cloudy weather, shade, and crowding, in 
connection with certain soil conditions, including depth and easy permeability. 
Loggerhead disease is very erratic in its occurrence, and its relation to weather 
conditions is not quite clear. 

The incidence of either disease in any year is strictly local, cases of severe 
damage being rare and of limited extent. Neither disease appears to be 
increasing or to be connected with any particular kind of seed, and no remedial 
measures are known or suggested. 

A bibliography is given. 

Cruciferous club root and gall weevil injury, O. Schlumbebgee (Deut. 
Laruhv. Fresse, 4d (1914), No. 83^ pp. 910,911, pi. 1, fips. 3 ).—This is a discussion 
of the appearance and effects of slime mold (Plasmodiophora 'bnissicw) on 
crucifers as contrasted w^ith injury due to gall vreevils, which somewhat resem¬ 
bles it exteriuilly. 

Bheosporangium aphanidermatus, a new genus and species of fungus 
parasitic on sugar beets and radishes, H. A. Edsox {U. 8. Dept, sigr., Jour. 
Af/r. Research, 4 {1915), No. pp. 279-301, pis. 5 ). —In a previous publication 
(B. S. R., 20, p. G4G) the author called attention to this disease and later has 
given a description of its pathogenic properties (E. S. 11., 33, p. 240). 

The present paper deals with studies on the morphology, cytology, and tax¬ 
onomy of the organism which has been described as R. aphanidcrniatus n. g., 
and n. sp. 

Apple spraying experiments in 1914, W. J. Morse and M. Shapovalov 
(Maine Sta, But 240 (1915), pp. 177-196). —In continuation of experiments In 
apple spraying (B. S. R., 31, p. 151), the authors give an account of the results 
of their investigations in 1914. 

A series 'of plats embracing 282 Ben Davis apple trees was sprayed with 
different fungicides to determine their relative efficiency for the control of 
apple scab, and also for their effect upon the foliage and fruit of the trees. 
Different plats' of trees were sprayed with Bordeaux mixture, lime sulphur, 

soluble sulphur,” “ atomic sulphui*,” copper lime sulphur, extra fine siilXJhiir, 
and arsenate of lead, arsenate of lead being added as an insecticide to the 
different fungicides. Notes were taken of the effect of the various sprays on 
the foliage and fruit during the summer, and when the fruit was gathered the 
different lots were examined for the percentage of scabbed and russeted fruit. 

Bordeaux mixture showed the greatest efficiency in scab control, but it also 
resulted in the largest amount of russeted fruit Different dilutions of lime 
sulphur pro'ved satisfactory, and as a result of three seasons’ work it is con- 
'cluded that the strength of this solution can be increased about 20 per cent 
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with comparative safety. “ Soluble sulphur,” even when reduced to f lb. in 
60 gal. of water, caused serious defoliation of the trees, and as a result of this 
and previous experiments it is not considered safe to use. Where “ atomic 
sulpliiir ” was used, scab control was very efficient and the amount of russeting 
was less than that observed on the unsprayed check plat. The copper lime 
sulphur did not give any better scab control than ordinary lime sulphur, and 
the amount of leaf injury and fruit russeting was largely increased by the use 
of this fungicide. The extra fine sulphur did not give as good results as some 
of the other mixtures employed, although it had considerable efficiency in scab 
control. With arsenate of lead as a summer spray for apple trees the scab 
control on the fruit was very efficient. The experiments show that arsenate 
of lead has an Important effect as a fungicide, although the results were not 
so favorable as those previously obtained. 

In connection with this experiment the effect of omitting the earlier spraying 
was tested. It was found that if circumstances arise which cause the delay 
of the earlier application, or cause it to be entirely omitted, this does not neces¬ 
sarily imply failure in scab control if the later applications are made in due 
time. 

Plectodiscella piri, representing a new Ascomycete group, N. N. Woeonichin 
{Tnidy Bmro PriJcl. Bot. (Bui. Angew Bot.), 7 {1914), Ao. 7, pp. 431-440, pi. 1; 
Mycol. CentM., 4 (1914)) ^o* PP- 225-233, pi. 1, figs. 8 ).—^An account is given 
of the study of a disease of pear and apple leaves in the Caucasus, said to be 
due to a fungus hitherto unknown. This is described as F. piri n. g. and sp., 
the representative of a new family which is named Plectodiseelim, 

Silver leaf, T. A. C. Schoevees (Tijdschr. Plantenxiehten, 20 {1914), 
pp. $6-4^) pl- I*)—Noting studies on the attack of Stereum purpiireum on 
stone fruits and other plants, as carried out in 1913 at Wageningen, tJie author 
states that the exact nature of the connection between the silvered appearance 
of the leaves and the presence of the fungus in the wood vessels is still undeter¬ 
mined. 

Complete destruction of diseased parts is advised, also treatment of wounds 
with tar or carbolineum. Earth from near trees suffering from the disease 
should not be placed near sound ones. Material for grafting should be care¬ 
fully inspected. Sufficient water supply should be provided, especially for dry 
weather. Growths liable to harbor the fungus should be removed from the 
neighborhood of susceptible plants. 

Bed raspberry injury caused by Sphserella rubina, Wh G. Sackett (Colorado 
8ta. Bui. 206 (1.915), pp. 26, pi 1, figs. 15 ).—The author describes the injury 
done to raspberries by the fungus B. rubina, and gives an account of spraying 
experiments for its control. These experiments were carried on for two sea¬ 
sons, a 3:2:50 Bordeaux mixture being used, to which 2 lbs. of rosin fish oil 
soap was added. Three applications were given the canes, only the young 
canes being sprayed and the old ones .being removed and burned as soon as the 
berries had been gathered. 

As a result of spraying, a net gain of $107.26 per acre was estimated, at a 
cost of $10.24 per acre for materials and application. 

Notes are also given on the effect of late frost, methods of covering, time of 
taking up canes, poor cultivation, age of plantations, etc., on raspberry produc¬ 
tion. 

Bordeaux mixture as a citrus spray, G. E, Fawcett (Porto Pico Prog., 8 
(1915), No. 13, pp. 6, 7 ).—The comparative fungicidal values of fresh Bordeaux 
mixture, a commercial preparation of the same, and a' dry powder of copper 
sulphate and lime were tested for leaf rot fungus on coffee trees. The freshly' 
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made Bordeaux roixtnre was fully effective, but the otlier two were impaired 
by rain wliicli fell a few hours after their application, adherence thus appearing 
to be a deciding factor. 

The scale-destroying fungi on the interior brandies of citrus trees ordinarily 
remain uninjured in siifiicient numbers to control scale insects after spraying, 
except occasionally in dry weather. An insecticide should follow or precede 
the Bordeaux mixture on trees which show many scale insects,, indicating a 
deficiency of scale-destroying fungi. It is considered that no ready-made fiingi» 
cide on tlie market is superior to freshly made Bordeaux mixture. 

Ftiiigi parasitic on the tea plant in northeast India, III, IV, A. G. Tun- 
stall (Indian Tea Assog.^ 8ci. Dept. Quart, Jom\, 1914, Nos. 2, pp. 52-54; 
S, pp. 96-98). —Continuing previous reports (B. S. B., 32, p. 340) the author 
states that Nectria €ancr% associated with canker of tea bushes, probably 
attacks its host originally through cavities resulting from improper pruning 
or injuries by hail, cattle, etc. Spores growm in the laboratory have not given 
successful inoculations up to the present time. As the fungus travels readily 
downward it is necessary to cut away all dead twdgs and some depth of living 
wood for a distance below the dead portion, applying Bordeaux mixture freely, 

Cox^per blight (Lwstadia them) Is contrasted symiRomatically with gray blight 
(Festalo^zia palmarum) and with brown blight (GollotoiricUum camelliw)^ 
Copper blight is more noticeable during drought succeeding heavy rains, and so 
is often attributed to hot sunshine, which may hasten development of the 
fungus and browning of the leaves. Bemoval of all affected leaves and appli¬ 
cation of Bordeaux mixture should immediately follow the appearance of this 
disease, and a second spraying should follow two weeks later. For eases of 
general infection a treatment to he used during cold weather is outlined which 
is claimed to remove cox>per blight, also minor blights, and to stimulate pro¬ 
duction by the tea bushes. 

Ascochyta clematidina, the cause of stem rot and leaf spot of clematis, 
W. O. GLorEE (V. S. Dept. Agr., Jour. Agr. Research, 4 (1915), No. 4, PP- 
SS1-S42, pis. 5). —A stem rot of clematis due to A. elcmaiidina is described from 
the New York State Experiment Station, the disease attacking various species 
and hybrids and occurring in the field as a stem rot, wdillc in the greenhouse 
wiuri'c cuttings are propagated it is present both as a leaf S|)ot and as a stem 
rot. Ou Clematis panicnlaia the disease takes both forms. The itlants are 
killed by the growth of the fungus down the petioles into the stems, thus 
girdling the plant at the node. Overwintering out of doors does not kill the 
fungus in cultures or on dead vines. 

The disease has been successfully produced by inoculating plants with 
myeeliura from imre cultures. Matting of tim vines produces a condition whicli 
is favorable for the spread of the disease, and ventilation should bo secured by 
supporting the vines or planting them far apart. On hybrid i)lantB the disease 
can be controlled in the forcing frames or in the greenhouse by the use of 
sprays, but in the field spraying proved of little benefit. On 0. punieulata 
spraying checked the disease, and the removal of diseased leaves and vines 
before spraying was also found of practical value in controlling the trouble. 
A mixture of 1 lb, of laundry soap and 6 lbs. of sulphur to 15 gal. of water 
sprayed on cuttings in the gi^eenhouse or in beds controlled the disease. 

A list of cited literature is appended. 

Dying out of oaks in Westphalia, Baxjmoaeten (Ztsehr. Forst m. Jagdw., 
46 (1914), No. S, pp. 174-177). —This is a brief discussion of recent losses from 
death of forest oaks as related to leaf rollers, mildew, and honey fungus, and 
of some views regarding the fundamental'causes related thereto* 



DISEASES OE PLANTS, 


651 


Species of Lorantlaiis on rubber trees, F. T. Bkooks (Affr. Bui. Fed. Mukiy 
States, S (1914), Fo. i, pp. 7-9). —Tlie presence is reported of Lorantlius on 
rubber trees or estates in Negri Sembilan. 

Infection, of wood by Coniopkora, Trametes, and Pol 3 rporus, C. Wehmiox 
(Ber. Deut. Bot. Gesell., 32 (1914), No. 8, pp. 566-570). —Discussliig briefly tbe 
results of inTestigatioiis previously reported (E. S. U., 32, p. 845) and of otliers 
more recently carried oat, tbe author states that infection is assured only 
when tbe fungus extends itself from mycelium already growing attached. 

Experiments of a preliminary character with T. radiciperda (P. annosus), 
G. ccrehella, P. ^^aporarius, and P. sulfureiis on moistened fir wood kexit in 
flasks for eight w^eeks showed comparatively little development in case of 
wood sterilized before infection and almost none in case of unsterilized wood, 
while early and vigorous growth was observed on beer wort. The possible 
bearings of these facts are discussed. 

The chemical action of the dry rot fungus on the substance of wood, 0. 
Wehmer (Ber. Deiit. Bot. Gcsell., 32 (1914), No. 9, pp. 601-608). —The author 
has extended his studies on the acidity apparent in connection with dry rot 
fungi (E. S. R., 32, p. 150). Coniophora and Meruliiis were both tested as to 
their effects on fir wood. 

It is stated that wmod attacked by these fungi is no more acid than is sound 
wood. It is held that the reddening of the litmus in this connection is prob¬ 
ably not due to the presence of acid substances, but that it is a result of 
colloidal action resulting from the acidity of the fungi. 

The toxicity to fungi of various oils and salts, particularly those used in 
wood preservation, C. J. Humpheey and Kuth M. Feeminq ( U. S. Dept. Agr. 
Bui. 227 (1915), pp. 88, pis. 4). —^The results are given of tests of IS wood 
preservatives against two wood-destroying fungi, Fomes anjiosus and F. 
pimcola. 

The method employed was to determine the toxicity of the preservative, on 
the fungus grown in Petri dishes. While some inaccuracies were found in 
this method, in general it was considered a satisfactory means of determining 
the toxicity of the different compounds. 

In addition to a report on other investigations, the authors give a summary 
of the results of the various investigators of this subject. It is claimed that 
the chemical and physical composition of the media supporting the growth of 
the fungus determines to a large extent its development. Temperature is also 
an important factor in the growth of fungi, and the growth activities of fungi 
are believed to bear a close relation to the resistance offered toward toxic 
agents. 

The i^esults of the experiments show wide variation in the amount of the 
preservatives required per cubic foot of culture medium and also marked 
differences in their effects on the two species of fungi experimented upon. 

A bibliography is appended. 

Toxicity of various wood preservatives, 0, J. Hitmpheey and Ruth M. 
Fleming (Jour. Indus, and Mngin. Ghem., 6 (1914), No. 2, pp. 128-lSl; 7 
(1915), No. 8, pp. 652-658, figs. 4). —detailed report of the investigation 
described in,these papers is given above. 

WallrotMella arceuthobii, J. B. Weie (U. B. Dept. Agr., Jour. Agr. Research, 
4 (1915), No. 4, pp. 369-378, pis. 2). —This fungus, which is parasitic on the 
false mistletoes, was first reported in New York and later in Michigan (B. S. K., 
13, p. 259), The author of the present article reports its frequent occurrence 
on the false mistletoe In Idaho and Montana. In addition to the species 
Razoumofshga pusilla, the host plant on which it was first discovered, the 
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jiutlior reports having observed the fungus on B. amcricana on Pinm conforta^ 
and E. douglasU and its varieties on Pseialotsuga taxifolia^ AMes grandis, A. 
lasiocxirpa, aJid Ficea engelmanni, 

ECOITOMIG ZOOLO&Y—EITOMOLOGX 

Elementary text-book of economic zoology and entomology, V. L. Kellogg 
and E. W. Doane {Ecid York: Henry Holt & Go., 1915, pp. X-Fo32, figs. 246) 
Tld>s book is intended as a guide to students who wish to learn about animals 
from the special point of view of their interrelations wdtli man. It is an intro¬ 
duction to general and economic zoology. 

Studies in the longevity of insects, J. P. Baumberger (Am. Ent. iS'oa 
Amer., 7 (1914), Ho. 4? S23~S53, fig. 1). —This article discusses the subjects 

of (1) longevity as affected by different constant temperatures (pp. 323-330) ; 
(2) longevity as affected by exposui*e to two different temx:)eratures (pp. 330- 
3SS) ; and (3) hibernation as affected by exposure to two different tempera¬ 
tures (pp. 338-351). 

A bibliography of 56 titles is included. 

Key to the families of North American insects, C. T. Brues and A. 
Melander (Boston: Authors, 1915, pp. VIIA-HO, figs. 427). —In this manual 
the authors have attempted to bring together a brief yet complete key to all 
the families of ximerican insects for the use of the general student. 

A glossary of terms, drawings of anatomical details, and an index are in¬ 
cluded. 

Injurious and beneficial insects of California, E. O. Essiq (Mo. But. Com, 
Eort. Gal,, 4 (iBlS), Ho. 4, Bup., pp. LXXXI^S41, figs. 503).—A revised and 
enlarged edition of the work previously noted (B. S. It., 28, p. 853). The gen¬ 
eral scope of the work is practically the same, but many insects of minor im¬ 
portance have also been included, although housoliold insects and those attack¬ 
ing domestic animals are largely omitted. 

Materials for study of the injurious insects of the Government of Moscow, 
D. IM. Korolkov (Mat. po I^sucli. Yredn. NasieJc. Moskov. Guh., 5 (1914), PP- 
l->-93; iihs. in Rev. Appl. Ent., 2 (1914), Ho, 6, pp, 366-370), —This is a 

report on insects investigated by the aut.luu* in an experimental orchard leased 
for that imrpose. x\mong the pests considered are Aporia cratxvgi, Anthonornm 
potnorum, Fsylla rnali, By Purus tomentosiis, the codling moth, Incurvaria 
TUbielU, Zoplmliii convoluiella, etc . 

Eungus diseases and insect pests noticed in 1913 on the south coast of the 
Crimea and in the region of Balaklava, V. I, Tupizin (V^estnik VinodQl., Ho. 4 
(1914), PP* 226-231; ahs. in Rev. Appl, Ent,, 2 (1914), Ber. A, Ho. 6, pp. 
354 $55) —The insects mentioned as having caused the most severe injury in 
1913 are Otioidiynchus tauricus, cutworms (Agrotis), Fsevdococcus vUis, and 
F. adouklum (Jongispiimis), 

Beformed apples and the causes, L. Caesar (Ganad. Ent., 4“^ (1915), Ho. 2, 
pp. 49-54, figs. 4)‘ — H brief account is given of the xilum ciireiilio, apple ciimillo, 
leaf bugs or capsids, aphidids, apxAe maggot or railroad worm, and leaf rollers 
and green fruit worms, and the way they cause the malformations of apples. 

The control of insect enemies of the'vine, L. Bernard (Technique des 
Traitements contre les Insecies de la Yigne. Paris: J. B. Baillidre d. Bo7is, 1914, 
pp. VIIJ+364, figs. 95; ahs. in Rev, Appl, Ent., 2 (1914), Ber. A, No, 10, pp. 
607-609), —The first part (pp. 1-46) of this work deals with the cochylis and 
eudemis moths, their history, geographical distribution, characteristics as dis¬ 
tinguished from the pyralid moth, and biology Part 2 (pp. 47-280) deals with 
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tLe control of tliese two pests, including both natural enemies and mechanical 
and chemical means. The third part (pp. 287-360) treats of other vine insects, 
of which 20 are dealt with, including 4 lepldopterans, 10 coleopterans, 1 
ortliopteran, 4 liemipterans, and 1 dipteran. 

Hyponomenta malinellus and Carpocapsa pomoiiella, N. Beuitneb {Prog, 
Sddovod, i Ogorodnicli,, 1914, Nos. 27, pp. 810-S12; £S, pp. 887, 888; 31, pp, 
951-955, fig, 1; al)s, in Rev. Appl. Ent., 2 {1914), Ber, A, No. 11, p. d47 ).—A 
general account of these pests, their occurrence, and control measures employed 
in orchards of various districts of the Government of Ekaterinoslav. 

The tree crickets of New York: Life history and bionomics, B. B. Fulton 
(Now Yorli State Sta. Tech, But, 42 {1915), pp. 3-47, pU, 6, figs. 21). —During the 
course of studies dealing with the economic aspects of tree crickets, accounts 
relating to which have been previously noted (B. S. R., 31, p. 649), observations 
were extended to several other species which do not attack cultivated crops, the 
results of which have been brought together in this bulletin. 

An account is first given of the general characteristics of tree crickets, in¬ 
cluding general descriptions of life stages of OEcanthus, hatching, molting, feed¬ 
ing habits, digestive organs, musical organs and song production, mating habits, 
metanotal gland, description of the spermatophore, male reproductive organs, 
formation of the spermatophore, female reproductive organs, and oviposition. 
A key is next given to eggs and oviposition habits of eight species of tree 
crickets, namely, O. nlveus, 0. angustipennis, 0. exclamatlonis, O. quad- 
ripunctatus, 0. nigriconvis, 0. pini, 0. latipennis, and NcoxaPea hipunctata. 
The account of each of these species includes descriptions of life stages and 
habits so far as known. 

A list of 50 titles of literature relating to the subject is included. 

The destruction of Stauronotus maroccaiius in Algeria by means of Cocco- 
bacillus acridiorum, M. BiSguet (Bui. Soc, Path. Bxot., 7 {1914)7 No. 8-9, pp, 
551-S5S; als. in Rev, Appl. Ent., S (1915), Ser. A, No. 3, p. 118). —A report of 
further work with G. acridiorum in Algeria (E. S. R, 31, p. 753). 

Morphological studies on the head and mouth parts of the Thysauoptera, 
A. Petekson (Ann. Ent. Boc, Amer,, S (1915), No. 1, pp. 20-66, fi,gs. 61). —^A 
detailed report of anatomical studies. 

Experiments in the control of Lecanium cerasi, N. Ossipov (Sadovod, No. 7 
(1914), pp. 514-521; ahs. in Rev. Appl. Ent, 2 (1914), Ber. A, No. 11, pp. 650, 
651). —This is a report of control work with EulcGamiim ccrasi conducted 
during 1912 and 1013 in the districts of Chotin and Kishenef of the Government 
of Bessarabia. 

New species of Coccidoe collected in Italy, G. Leonabdi (Bol. Lab. Zool. 
Gen. e Agr. R. Bciiola Bup. Agr. Portici, 7 (1913), pp. 59-65, figs. 5). — Pseudo- 
coccus grassii collected on bananas purchased in Rome, AsplcUotus viticola on 
the grape, and AonkUella inopinata on the almond in the Province of Syra¬ 
cuse, Sicily, are described as new. 

On possible poisoning of insectivorous birds in the war against the gipsy 
moth, Ij. O. Howaed (Proc. Ent. Boc. Wash,, 17 (1915), No. 1, p. 2).—It is stated 
that as a result of a search for dead birds by agents of the Bureau of Ento¬ 
mology of the D, S. Department of Agriculture in New England but one had 
been found up to September and that Its stomach showed no trace of arsenic. 

Dispersion of gipsy moth larvse by the wind, C, W. Collins (U. B. Dept 
Agr. But 273 (1915), pp. 23, pis, 7), —^ThisTs a detailed report of investigations 
of the dispersion of the gipsy moth by wind, in continuation of those by 
Burgess previously noted (B. S. B., 28, p. 655), in which large scale screen 
es^periments were conducted at Salisbury Beach, Merrimac, Plum Island, Mass., 
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on the Isles of Shoals, N. H., and on the hills of New Hampshire, Brief notes 
are first presented in regard to the structure and function of acuminate and 
vesicular hairs. 

“ III 1913 as a result of the several experiments conducted by using tangle- 
footed screens and cloth for traps, there were caught on 977 sq. ft. 2S9 first- 
stage larvm which had been borne by the wind one-eighth to 1 mile or more. 
In 1014 there were removed from 1,014 sq. ft. of sticky surface 34G larvm 
which had been blown from one-eighth to 13.5 miles or more, as verified by the 
wind records taken at or near those points. Three larvm were also taken 
from two large screens on the hills in New Hampshire during 1914. 

Considering the great numbers of larvae taken in these experiments, there 
can be no doubt that the wind is almost wholly responsible for the general 
spread of this insect in New England, notwithstanding the fact that many of 
the former publications teem with explanations of possible accidental or arti¬ 
ficial .spread by man and animals. ... To prevent continual spread by the 
wind into new territory the badly infested areas near tlie border must be 
brought under control either by natural enemies, or hand methods, or both. 
Natural enemies, however, are now playing an important rOle in the control of 
this insect in the greater area of the inside infested territory. 

“The larv88 are sufficiently active and allow themselves to be transported 
by the wind at temperatures of 55® F. and above, and have been caught at 
wind velocities varying from 2 to 23 miles per hour, although more active 
spread takes place when the temperature ranges from 65 to 85® and when the 
velocity I'eaches 8 miles or more per hour. Larvfe are removed from their 
support and carried by sudden gusts of wind, whether they spin or not, when 
the temperature reaches 50 to 55®, at which temperatures they often ^sta^t 
crawling, 

“ The records also show that larvfe have been caught at times when winds 
were blowing from all directions except the North—only a very few coming 
from the East, but the location of the screens along and near the coast ma¬ 
terially affected this condition. By far the larger number were borne by 
combinations of the west winds, as indicated on the screen at Merrimac, IHass., 
which was siirroiintled by a general infestation. 

“ The general progress of the species since its establishment at Medford, 
Mass., at the rate of 5 miles per year to the northeast and at the rate of 3 
miles per year westward from Providence, II, I., since its first appearance there 
in 1901 tends to verify the data that have been collected in connection with 
the screen experiments.’* 

A list of 8 references to the subject and a large size map showing the dis¬ 
persion of the gipsy moth in New England and area quarantined in 1914 are 
Included. 

The millet caterpillar, A. Hempel {Fazendeiro, Sao Paulo, 7 UBl/f), No, 5, 
p, 110; ahs. in Bev. Appl. Ent,, 2 {101^), iSfer. A, No. 11, p. 627),—The larva of 
Bemigm repanda, known In Bx’azil for at least 12 years, has recently appeared 
In many parts of the country and a general invasion of this important pest is 
feared. 

Control of the army cutworm, B. A. Cooley (Montana Sta, Oirc. ^7 (1915), 
pp, l-S), —Since Circular 4 on the army cutworm was issued (B, S. E., 23, p. 
363) particular success has been met with in controlling outbreaks of this pest 
through the use of poisoned bran mash. 

Notes by A. Atkinson on crops to plant where winter wheat has been de¬ 
stroyed by cutworms are appended. 
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Problems relating* to the new pest of Egyptian cotton, tlie pink bollworm 
(GelecMa gossypiella), L. H. Gough {BuL Union Am\ Egyi^e, 12 {1911^), No. 
101, pp. 196, 191; ahs. in Rev. AppL Ent., 2 {19U), Ber. A, No. 10, p. 596).—The 
author reports tluit the number of generations per annum of the pinh bollworm 
in Egypt varies from one to six. After the growth of the larvie has been com¬ 
pleted a hibernation or estivation of from one week to an indefinite time may 
take place before they transform to pupse. 

Four natural enemies, namely, Pimpla roOerator^ Gfielonella sulcata, Lini- 
nerium mterruptam, and Pedicidoides ventricosiis, together with Microsporid- 
iwn polyhedriciim, are capable of reducing the number of hibernating iarvse to 
40 per cent or less. 

All enemy of cultivated carnations, Molinas {Bnl. Soc. Nat. Agr. France, 
74 {1911^), No. 4, pp. 476-4Sff AppL Ent., 2 (1914), Ber. A, No. 10, 

p. 620). —The tortncid moth Tortrix pronuhana, of which there are four 
generations annually, is said to attack frequently carnations cultivated on the 
coasts of Provence and of Italy. The species, though quite polyphagous and 
found in the greater part of France on indigenous plants belonging to widely 
separate families, has not been reported a source of injury to cultivated plants. 
As high as 400 eggs may he deposited in batches of from 30 to 80 eggs. The 
larvse live in the leaves and flowers. Several parasites which are important 
aids in its control have been reared by the author. Fiiinigatioii has not been 
found to be effective and hand destruction has to be resorted to. See also a 
previous note (E. S. R., 30, p, 35G). 

Life history of Eucosma haracana, A. Busck (Proc. Ent. Boa. Wash., 16 
{1914), No. 4 , p. 1^0, pi. 1). — The notes here presented relate to a lepidopterous 
leaf roller on chestnut in the vicinity of Washington, D. C. 

Leaf miner of citrus (Phyllocnistis citrella), A. Ruthereoed {Trop. Agr. 
IGcglon}, 4^ (1914)i No. 1, pp. 49, 50; ahs. in Rev. Appl. Ent., 2 (1914), ^'cr. A, 
No. 11, pp. 651, 652 ).—^This tineid mines in the young twigs and jmung leaves 
of citrus trees in Ceylon. 

Life histories of North American Tineina, Annette F. Braun (Ganad. Eni.^ 
47 (1915), No. 4, PP' 104-108). —^The biological notes here presented relate to 
Choreutis infiatella, the larva of which feeds on the leaves of Bcuiellaria lateri¬ 
flora; Aristofella saticifangiella, which feeds on the leaves of Balix longifoUa; 
Rccnrvaria dorsiviitcUa, which feeds on the sweet gum (Liquidamhar styraoi- 
film); Elachista prwlineata n. sp., which mines in the leaves of Eystriw patulaf 
Thelsoa comtrlciclla, which feeds under a web on the lower surface of the 
leaves of the white elm (Ulnins americana) and cork elm (U. raeeinosa); and 
Psacaphora engclella, which mines the leaves of Gircwa hitetiana. 

Bescrii^tions of new Microlepidoptera of forest trees, A. Busck (Proc. Ent. 
Boc. Wash., 16 (1914), No. 4, PP' 14^-160, pis. 2). — ^The species of economic 
importance here described as new are Sesia hrunneri on Finns ponderosa at 
Camas, Mont.; RecAirvaria milleri on P. murrayana in the Yosemite Kational 
Park, California; Evetria hushneUi on P. ponderosa and other pines at Port 
Bayard, N. Mex.; B. virginiana on P. virginiana at Falls Church, Va.; E. taxi- 
foUella on Pscudotstiga taxifalia at Missoula, Mont.; E. metalliaa on P. ponder¬ 
osa at Missoula, Mont; E. montana on P. contorta at Elliston, Mont.; E. alhir 
eapitana on P. divaricata at MacDowell, Saskatchewan, and at Boulder Junc¬ 
tion; Wis.; Bimminey'damia castanem on Gastanea dentata at East River, 
Conn,, and Charter Oak, Fa.; and Ectcedemia heinriehi on Querons palustris at 
Palls Church, Ya, 

On Mnemonica auricyanea, A. Busck and A. Boving (Proc. Ent. Boo. Wash., 
M (1914), No. 4, pp. 151-163, pis. 8). —^Notes are given on the biology and results 
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of an anatomical study of M, auricyanea, the larva of which is a leaf miner on 
the chestnut, oak, and chiiiqiiapiii. The eggs are deposited in May. The larva 
completes its feeding within a week or ten days and then drops to the ground, 
Into wliieh It burrows to as great.a deiith as 1 ft. It remains spun up in a 
cocoon during the summer and fall, and transforms to a pupa during the 
winter. Thus more than eleven months of each year of its life are spent imder- 

gl'OUIKl. 

On Acrocercops strigifiiiitella, 0. Heineich and J. J. Degryse (Proc, Mnt 
8oc. Wash., 17 {1915), No, 1, pp, 6-23, figs. 31).—The larva of this lepidopteran 
has keen found to mine the midribs of chestnut, chinquapin, and oak leaves at 
Falls Ghnrch, Va. Descriptions are given of its structure, stages, and habits. 
Chestnut appears to be the favorite food plant and during mitlsiiminer the work 
of the species is very common; few of the young leaves escape infestation and 
some bear as many as four separate mines. There are a number of generations 
with considerable overlapping so that larvse are to be found at any time from 
May until well into October. 

The small winter moth (Cheimatobia bramata) {Inst. Phytopath. Wage- 
fiingen, Vlugschr. 14 {1914), PP- 3; ahs. in Rev. Appl. Ent., 2 {1914), Ee?'. A, No. 
11, p. 642). —This lepidopteran is a widespread pest in Holland in orchards, 
nurseries, and forests. 

Malaria: Lessons on its cause and prevention, H. B. Carter {Puh. Health 
Rpis. Ill, S.}, Blip. 18 {1914), PP* 20, pis. 4)- —This paper, prepared for use in 
schools, deals in large part with mosquitoes and their idle in the transmission 
of malaria and the means of prevention of the disease through the control of 
anopheline mosquitoes. 

Control of malaria: Oiling as an antimosquito measure, J. A. A. Le Prince 
(Pul}. Health Rpts. [U. B.}, 30 {1915), No. 9, pp. 599-608, figs. 5).—The author 
states that oiling of water surfaces as an antimalaria measure should be sup¬ 
plementary to proper drainage, but that where funds are not available for 
drainage mosquito propagation can be largely controlled by oiling. He states 
that there are many grades of oil suitable for mosquito destruction ranging 
from the very light oils such as kerosene to the heavier (u- crude oils. The 
advantage of the lighter oils is that they form a thin film which spreads rapidly. 
Apparatus and methods for oiling water surfaces of pools, ditches, streams, 
etc., are described and illustrated. 

Some new observations on the life histoi'y of warble flies, O. H. Carpenter 
and T. R. Hewitt {Irish Nat, 23 {1914), No. 10, pp. 214-221; ahs. in Rev. 
Appl. Ent, 3 {1915), Ber. B, No. 2, p. 19). —These data, relating to the entrance 
of the larva into the hosPs body have been previously noted from another 
source (F. R. S., 32, p. 680). 

Hotes on the pupation of the house fly (Musca domestica) and its mode of 
overwintering, G. 0. Hxcwitt {Ganad. Ent., 47 (1915), No. 3, pp. 73-76', fig. I).— 
The results of careful investigations of soil subjacent to heaps of maim re, made 
with a view to determining the distances and depth to which house fly larvae 
migrate prior to pupation, are i*eported upon and diagrammatically Illustrated. 
‘‘A few piiparia w^ere found directly beneath the manure pile to a depth of 12 in. 
The greatest numbers occurred in the region about IS in. from the pile and at 
a depth of 12 in. to 2 ft. from the surface . . . the puparia were also numerous 
immediately beloiv the surface of the soil. The numbers then gradually de¬ 
creased proportional to the distance from the pile and dwindled away at a 
distance of about 4 ft. from its base.” 

As regards the overwintering of the house fly, the author states that in no 
case has he been able to find living pupae of M. domestica under outdoor condi- 
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tions dnring the winter in either England or Canada, [Neither has it been 
possible in breeding experiments in Canada or England to carry it through the 
winter in the pupal stage. He recognizes the possibility, however, that it may 
do so in a more southern latitude. 

Tile larva and puparimii of the frit fly, T. R. Hewitt (8c%. Proa, Roy. 
Duhlin Soc., n. ser.j 14 {1914), No, 23, pp. 31S-316, pL 1). —A detailed descrip¬ 
tion of the early stages of Oscinis frit, one of the worst cereal pests in Europe 
and common in the British Isles, particularly in several counties of Ireland. 

Fleas, F. C. Bisiior? (H. S. Dept, Agr, Bui, 24S {1915), pp. SI, figs. 9).—A 
poiiiilar summarized account of fleas, including their biology, host and disease 
relations, and control and remedial measures. 

The Hay beetle in Bukowlna and the conditions favoring its dissemination 
in central Europe, F. Zweigelt {Naturw. ZtscJir, Forst u. Landw., 12 {1914), 
Nos. 6, pp. 265-291; 7, pp. 329-344, 4; in Rev. Appl. Ent., 2 {1914), 

8er. A, No. 11, p. 640). —This is a discussion of the occurrence of May beetles 
{j\lelolonllia vulgaris and M. liippocastani) in eastern Austria-Hungary, and 
particularly the outbreak of 1912, their injury, climatic and other conditions 
influencing their increase and spread, control measures, etc. A bibliography 
of 9 titles is appended. 

Occurrence and distribution of the May beetle in lower Austria in 1913, 
F. ZwEiGELT {Mitt, Bot. y ersuclislah. u. Lah. Pfiaiu enter ante. K, K. dnoI.-Pomol. 
Inst. Klostcniciiljurg, n. ser., No. 5 {1914), pp. IS, figs, 3 ).—This is supple¬ 
mentary to the account above noted. 

Laboiilbeniales parasitic on Chrysomelidse, R. Thaxtee (Proc, Amer. Acad. 
Arts and Sci., 50 {1914), No. 2, pp. 17-50). —^Thirty-one new species, parasitic 
on leaf-feeding beetles and collected from various regions in the Tropics, are 
described as new. lYhile a great majority of the chrysomelid parasites belong 
to the genus Laboiilbenia, two other genera are represented by well-marked 
forms, namely, Dimoeromyces, contributing four species from Mexico, the West 
Indies, and the Straits Settlements; and Ceraiomyces, including seven species, 
six of which are parasitic on flea-beetles from the West Indies and Brazil and 
the seventh a very peculiar form from Kamerun and Madagascar. 

Borer pests of Ficus elastica, K. W. Dammerman (Dept, Landh., Nijv. efi 
ffmidel IDutch East Indies], Medcd, Afdecl. Plantenziekten, No. 7 (1913), pp, 
48, pis, 4, figs. 2; ahs. in Rev. Appl. Ent., 2 {1914), Ser. A, No, 9, pp, 5S3-5S6 ),— 
report of studies of the coleopterous borers of the rubber plant (F. elastica) 
In Java, including 11 species of Cerambycidse and 2 of Curcnlionidm. 

Some experiments on the control of wirewornis (Elateridj^ and Opatridse) 
{Trudy BessaraFsk. OhshcJi. Estest. i IMiMt, Estesi., 3 (1911-12), pp, 135- 
146). —A brief report of experiments in the protection of corn seed from, and 
the destruction of, wirewonns of the genera Corymbites and Opatrum. 

The soaking of seed corn in petroleum for as long as 20 minutes did not 
Xirotect it from wireworm attack. In a series of tests, in which corn coated 
with powdered arsenicals, etc., wms used as a bait, it wms found that white 
arsenic killed 87 per cent of the wireworms in 21 days, Paris green 76 per cent 
in 16 days, barium chlorid 72 per cent in 19 days, and corrosive sublimate 65 
per cent in 18 days. 

The principal insects injurious to lucern.—II, Otiorhynchus (CrypMphorus) 
ligustici, its description, life habits, and methods of combating it, I. V. 
Vassiliev in Rev. Appl. Ent., 2 (1914)^ Ser. A, No. 11, pp. 668, 669 ).— 

This is the second part of a work on insect enemies of alfalfa, the first having 
dealt with AdelpJiocoris Uneolatus. 

0. ligusticii is found everywhere in Europe, except in the more southern 
parts, and as far east as Tobolsk, Russia. The larvse at first make imimpor- 
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tant wounds in tlie collars of the plant, but soon burrow deeper in the soil and 
attack the roots. The depth to which they burrow varies from the surface 
to 20 in., according? to the amount of moisture in the soil, etc. 

On some Curciilionid» living in bamboo stems, A. da Costa Lima {Mem, 
Inst, Oswaido Cniz, G (1914)^ No, 5, pp, 224-230, pis. 2), —In this second paper 
(B. S. It., 32, p. 352) the author deals at some length with AstyaOG Uneigera, 
a curciilionid beetle attacking bamboo in Brasiii. The larvie and nymphs of 
this species are said to he attacked by ilaeUerie, which is responsible for a 
large mortality. Other species reared from bamboo steins at Joinville are 
Pendenetis graneUtis, Dionyclius parallelogranms, and Wrethistes lateralis 
eatharinensis. 

Inqiiiline bumblebees in British Columbia, F, W. L. Sladen (Canad, Ent,^ 
47 {1915), No. S, p. 84) ‘—The author records the collection of Psithyrus insularis 
and P. consuJtus in a nest of Bomhus flavifrons at Agassiz, British Columbia, 
upon which they are apparently parasitic. 

Bescription of a new seed chalcid from spruce, S. A. RoHWEn ( Ganad. Ent., 
47 {1915), No. 3, pp. 97, 98, fig, 1), —A chalcidid reared from the seeds of 
Engelmaun spruce {Picca engelnianni), the Sitka spruce (P. sitchensis), and 
the Colorado blue spruce (P. parry ana) in Colorado, and also received from 
California, is described as McgasUgmm picece. 

Asparagus beetle egg parasite, F. A. Johnston {XJ, Dept Agr., Jour Agr. 
Research, 4 (1915), No. 4> PP- 303-313, pi, 1), —This report of studies of 
Tetrastiehus asparagi includes a summary of those of Kusseli and Johnston, 
previously noted (B. S. K., 28, p. 858). 

Following a brief introduction, descriptions are given of the several stages 
of the parasite, its distribution, and feeding habits. Under the heading of 
laboratory experiments, a brief account is given of methods used in rearing 
the parasite and a tabulation of records of the length of life of the adult in 
confinement. There appear to be three generations a year on Long Island, 
where it apparently hibernates as a full-grown larva in the cell of its host in 
the ground. In rearing experiments from 1 to 10 larvm of the parasite were 
found in a single beetle cell. Attempted parasitism of the eggs and young 
larvae of the potato beetle and eggs of the elm-leaf beetle failed. From 7 to 
11 duysi were found to be passed in the pupal stage. 

A list of 7 titles is given of literature cited. 

Ifotes on the life history of a species of wasplike parasites of the genus 
Leptomastix, parasitic on the mealy bug, H. L. Vieeeck {Mo, But Com, 
Eort Gul., 4 {1915), No. 4, pp. 208-211, flgs. 3),—A chalcidid belonging to the 
genus Leptomastlx wdiich appears to be new to science was collected by the 
author on Pscudococcus citri at Palermo, Sicily, in June, 1914. It lias since 
been introduced into California, where it has been successfully reared and bids 
fair to become an important aid In the conti'ol of the citrus mealy bug. 

Studies of its life history show that from 21 to 49 clays are reciuired to pass 
from the lajdng of the egg to the emergence of the adult. Fi'om 3 to 6 days are 
passed in the egg stage, from 8 to 25 days in the larval stage, and from 10 to 
IS days in the pupal stage. 

Journey in Eritrea in search of olive fly parasites, F. Silvestbi {Bol. LaK 
Zool, Gen. e Agr. R. ScuoJa Sup. Agr. Portici, 9 {1914), pp. 186-22G, figs. 24; 
aOs. in Rev, Appl. Bnt., 3 {1915), Ser. A, No. 4y P- 173). —^As a result of a trip to 
Eritrea during August and September, 1914, 14 parasites of the olive fly {Dacus 
olece) were secured. Descriptions and biological notes are given. 

Parasitic Ilymenoptera new to the fauna of Turkestan, N. Kokuev (Rms^ 
Ent Ohozr.f 13 {1918), No. 3-4i pp- 513, author describes Ha'broibracon. 
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simo-novi, reared from the boll worm (CJiloridea ohsoleta IHeliotJm armigeraj) ; 
and Chelonus cara-drince and MiGropUies rufiventris, reared from larvas of Vara- 
drina ewigua^ all from Tashkend, as new to science. 

Injury caused by Janns lutezpes in osiers, W. Baer CNaturw. ZtseJir. Forst 
u, Ldndw,, 1% (1914), dSfo. 6, pp. 292-2941 in Rev. Appl. Ent., 2 (1914), 
Ser. A, Eo. 11, pp. 642, 64 ^).—This sawfiy is a source of considerable injury to 
osiers in the Tharandt district through boring in the stems. 

The yellow gooseberry sawfiy, L. Fulmek (Reprint from Oljstmchter, Wo, 
6 (1914), PP- 4, figs. 2; al)s. in Rev. Appl. Ent., 2 (1914), Ser. A, No, 10, p, 590}.— 
An account of Fteronm rihesii and means for its control. 

An imported red spider attacking fruit trees, D. Caesar (Vanad. Ent., 
47 (1915), No. 2, pp. 57, 58, figs. 2). — Tetranyclms pilosus, a European species 
that attacks fruit trees and is closely related to and perhaps identical with 
T. mytUaspidis which feeds chiefly on oranges, has been found to occur com¬ 
monly on fruit trees in Ontario. The foliage of badly infested trees becomes 
covered with numerous fine whitish blotches very noticeable on the upper sur¬ 
face and after a time turns brown. 

Four new tetranychids, E. A. McGregor (Ann. Ent. Soc. Amer., 7 (1914), 
Wo. 4, PP- S54-S64, figs- 27). —Four phytophagous mites from the southeastern 
United States, said to be of considerable economic importance, are described as 
Tenmpalpus 'biocnlatus from privet, strawberry, and other plants at Batesbiirg, 
S. C., and Baton Rouge, La.; Tetranyclms yothersi from camphor and eiicalypts 
at Orlando, Fla., and elm, oak, and pecans at Batesburg, S. 0., etc.; T. hanksi 
from castor beans and velvet beaus at Orlando, Fla.; and T. qiiinquenychm 
from castor beans at Orlando, Pla. 

The beaver fiuke (Amphistomum subtriquetrum), Dorothy Dtjfe (Froo. 
and Trans. Roy. Boo. Canada, S. ser., 8 (1914), Beet. IV, pp. 87-98, pis. 4)-—A 
report of an anatomical and histological study of this fluke, A list of refer¬ 
ences to the literature cited is appended. 

Leeches: Exotic leeches, A. E. Shipley (Brit. Med. Jour., Wo. 2814 (1914), 
pp. 962-964i figs. 6). —brief account of leeches of importance. 

FOOBS—HUMAH HUTEITIOK. 

Milling and baking qualities of Victorian wheats, A. E. V, Richardson, 
F. R. Scott, and F. G. B, Winslow (Jour. Dept. Agr. Victoria, 12 (1914), Eo. 
11, pp. 668-675). —In continuation of previous work (E. S. R., S2, p. 659), the 
authors report a study of the milling and baking qualities of wheat grown under 
different soli and climatic conditions. 

Regardless of the conditions under which they were cultivated, the same 
varieties showed the same relative differences in the quality of the grain. In 
chemical composition it is thought that seasonal conditions and soil are impor¬ 
tant in determining quality. The varieties of highest milling quality were the 
least prolific growers, and vice versa. 

The gluten content of flours, M. H. Hitiee (Bui. Boc. Encour. Indus. Wat. 
[Pans], 121 (1914), Wo. 1, pp. 76-87). —^A summary and digest of data wiilch 
considers the variation, during different years and in different countries, of the 
gluten content of flours. The variety of seed, kind of soil, and cultivation, and, 
most Important of all, the influence of climatic conditions, are the factors at¬ 
tributed by the author to the steadily decreasing gluten content in French 
wheats especially noticeable during recent years. 

Bread, K. Scheringa (Chem. WeelcU., 11 (1914), 51, p. Chemical 

examinations of bread are reported which indicate that the fiber content depends 



660 


EXPEEIMEKT STATION KEOOED, 


upon the origin of the grain anci also upon the method of milling. The pentosan 
content of bread ar)pGared to vary considerably. 

Studies of poultry from the farm to the consumer, Mary E. Pennington 
(U. 8. Dept, Apr., Bur. Chem. Circ. 64 , reprint (1915), pp. 42, fujs. 9). —In this 
reprint (E. S. II., 24, p. 3G1) a few changes as to storage temperatures have 
been made. 

Cured fish, P. P>uttenbkro and L. von Noee (Ztschr, Untcrsuch, 'Nalir. u, 
ilennsfimtl., SO (1915), No. 1, pp. 1-15 ).—Methods are described for curing fish, 
and the results are reported of analyses of several products cured in different 
ways. 

Some new constituents of milk.— I, The phosphatids of milk, T. B. Osborne 
and A. J. Wakeman (Joii7\ Biol. Ghem., 21 (1915), No. S, pp. 539-550). —This 
paper describes in detail the chemical and physical properties of two pliosplu-i- 
tids separated from inilk by tlio authors. The experimental procedure followed 
Is described in detail. 

Eiiiiian milk, A. W. Bos worth (Ncid Yorh State 8ta. Tech. Bui. 4S (1915), 
pp. 5; Jour. Biol. Ghem., 20 (1915), No. pp. 707-709). —In extension of earlier 
work and employing methods previously described (E. S. 11., 32, p. 607), an in¬ 
vestigation was made of the chemical composition of human milk. 

The author states that “ the high acid figures previously- obtained for cow’s 
milk were due to the interferemje of the neutral calcium phosphate, CaHP 04 , 
which is present in coiv’s milk but not in human milk.” The results of this 
study indicate that, contrary to the prevailing idea, the acidity of human milk 
and cow’s milk is practically the same, and “ the practice of adding lime water 
to modified cow’s milk used for infant feeding as a means of correcting the 
acidity is thus shown to have no foundation. . . . 

“ It was found impossible to separate the calcium from the protein by any 
mechanical means; so we conclude that it is in clieinlcal combination with the 
protein. It is important to note that evidence seems to indicate that the al¬ 
bumin as well as the casein is combined with calcium. This will be investi¬ 
gated more carefully before any definite report is made.” 

Unlike cow's milk, human milk contains no insoluble inorganic phosphates. 
The following figures are given as representing the probable average composi¬ 
tion of Iniman milk: Fat, 3.3 per cent; calcium chlorid, 0.059 per cent; milk 
sugar, 6.5 per cent; proteins combined with calcium, 1.5 iier cent; mono- 
potassium pliospbate (KH-F04, 0.060 per cent; sodium citrate (NaaCsHsOr), 
0.055 per cent; potassium citrate (KBGoH50r), 0.103 per cent; and mono-mag¬ 
nesium phosphate (MgHiPaOs), 0.027 per cent. 

Soy bean milk (Epicure, 21 (1914), ^^ 0 . $50, pp. 157, 158).—This article 
describes briefly the manufacture of an artificial milk from soy beans, wliich 
it is claimed can be successfully used as a substitute for cow’s milk. It is 
stated that, owing to its low degree of acidity, it will keep longer than cow’s 
milk. The chemical composition of this product is given as follows: Pat, 3.5 
per cent; casein and albumin, 3.5 per cent; carbohydrates, 4.25 per cent; salts 
(mineral matter), 0.75 per cent; and water, 88 per cent 

Vegetable butters (Pure Products, 10 (1914)^ No. 11, pp. 550, 551). —In this 
.article are described several vegetable butters wdiich it is claimed could pos¬ 
sibly be substituted for butter and lard in cooking. The varieties described are 
Karite butter, a substance prepared from the seeds of a tree belonging to the 
family of Sapotacece, found principally in Africa and the East Indies; Illipe 
blitter, prepared from two diffei’ent species of the Sapotacem family, found 
principally in Hindustan; Dika buttex% prepared from the seeds of the Ir- 
Dingia galmnlmsis of the family of the Simaparoubia, found principally in the 
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Kongo region; and Muscade butter, extracted from the seeds of the Myristiea 
moscJiatci, grown on the Sonda Islands. 

Changes in potatoes during drying, H. 1. Wateeman (Chem. WeelcU., 12 
{1915), No. S, pp. If8, I}0 ).—^Analytical data are given from which the author 
concludes that, when dried at a moderate temperature, a part of the starch of 
potatoes is converted into sucrose. The amount of sucrose present w^en the 
drying was carried on at 8o° G. was 3.3 per cent; at- 45° it was 2.1 per cent; 
and at 55®, 1.6 per cent. The increased temperature did not alter the content 
of total or soluble nitrogen. 

Tomato conserve, P. Gtjaenieei (Sta£!. Sper, Agr. ItaL, Ij.1 {lOlJf), No. 7, pp. 
474-4^0 ).—The results are given of analyses of extracts of preserved tomatoes 
with and without added preservative. 

A tea from Asia Minor, T. F. Hanausek {Ztsclir. Unfersucli. Nahr, u. 
GenussmtJ., 28 {1914), No. 5, pp. 259-263, figs. ^).—This product, which is 
described in detail, is said to resemble genuine Chinese souchong. It is pre¬ 
pared from the leaves of Origanum vulgare alhifiorum and is. in general use in 
Asia Minor. 

Tin in canned foods, Rosshn and von Morgensteen (Ztschr. Offentl. Client.^ 
20 {1914), No. 9, pp. Ill, 172). —^The analytical data here reported may be 
summarized briefly as follows: 

Canned vegetables contain traces of tin dissolved from the container. Larger 
amounts were found wdien the receptacle had been open for some time. 
Aceorcluig to the authors, since the dissolved tin forms insoluble substances 
with the vegetables and is not redissolved by the digestive juices, the in¬ 
gestion of small amounts of tin from this source is not injurious to the body. 

Methods of destroying vinegar eels, J. P. Sacher (Chem. Ztg., 38 (1914), 
No. 99, pp. 1021,1022; ads. in Jour. Soc. Chem. Indus., 34 {1915), No. 4, pp. 193 ).— 
Out of 25 samples of vinegar collected in retail stores, 23 were found to be 
infested with vinegar eels. 

It was found that they could be killed by heating the vinegar to 45° 0. for 
a few’' minutes and removed by filtration. Exposure to bright sunlight for 
several hours or complete exclusion of air for several weeks was also fatal, 
but this method is only applicable to finished vinegar as Mycodcsma aceti is 
also injured by light. If 2| to 3 gm. of calcium carbonate w-as added to 
sealed bottles containing 400 cc. of vinegar the animaXcuhe diecl—it wm 
thought from want of air. One per cent of common salt killed the organisms 
wdtliin 24 hours and 2^ per cent of sodium sulphate in 20 hours, but similar 
quantities of potassium salts had little eHect. A summary of these and other 
tests seems to indicate that the toxic action of the sodium salts is due to the 
presence of the sodium ion. The poisonous effect of acids is also probably 
due to the concentration of the hydrogen ion. A concentration of 14 per cent 
of alcohol was also fatal to the eels. 

Beport of the department of food and drugs control, and weights and 
measures for the period ending December 31, 1914 {Nevada Bta. Rpt, Dept. 
Food and Drugs Control, and 'Weights and Measures, 1914, PP- 34)- —^A review 
.of the work of the department in the sanitary inspection of dairies and 
restaurants and the chemical examination of miscellaneous samples of foods 
and drugs, together with the reports of local food Inspectors and the depart¬ 
ment of wveights and measures. 

Twenty-*mnth annual report of the dairy and food division (Ami. Rpt. 
Dairy afid Food Div. Ohio, 29 {1914), PP> 175, figs. 7).—This report reviews the 
work of the dairy and food division for the year ended November 15, 1914. 
This included the sanitary inspection of dairies and other establishments 
where food is prepared, and the examination of foods and drugs. The texts 
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of the sanitary codes for the regulation of ice-cream factories, cheese fac¬ 
tories, confectionery establishments, and bottling establishments are also 
given. The reports of the sealers of weights and measures and general data 
regarding the work constitute the bulk of the report. 

[Pood, drug*, and paint laws], E. F. Ladd {North Dalcota &ta. Bpee, But 0, 
reprint (1915), pp. 4S).—This publication contains the texts of the state food, 
drug, and paint laws, with rulings and discussions, as amended since the first 
issue. (E, S. R., 19, p. 113.) 

State laws and regulations pertaining to public health adopted during the 
[years 1913 and 1914] (Pub. Health Rpts. [U. 8.], 1915, Reprlnls 26V/, pp, 539; 
279, pp. 190). —In these publications is given the text of legislative enactments 
regulating the sanitary condition of places where food is manufactured, stored, 
sold, or handled. 

The nutrition of a household, E. T. and Lilian Bkewstee (Boston: Houghton. 
Mifflin Go., 1915, pp. X-j-208). —In this book the authors bring together a great 
deal of useful information in a form which should make it available to non¬ 
technical readers. Fundamental principles of human nutrition are considered 
in the light of the work of various investigators, and different dietetic stand¬ 
ards are discussed. An appendix contains tables showing the energy furnished 
by standard amounts of the more common food materials. 

How to cook and why, Elizabeth Condit and Jessie A. LoNO (New York 
md London: Harper d Bros., 19Vh PP- 16). —This book is intended 

for the use of housekeepers and students in domestic science and treats of both 
food values and food costs. The different groups of food materials (cereals, 
breads, pastries, fruit, dairy products, meat, etc.) are considered from the 
^standpoint of chemical composition, food value, and relative cost as sources of 
nutriment. 

Information regarding the selection, preparation, cooking, and serving of 
different foods; a few recipes; and hints regarding the combining of foods and 
the keeping of foods in the home are also given. 

Household accounting, Lauea Comstock (Agr. of Ma.ss., 62 (191Jf), pp. 
78-90). —In this address consideration is given to the proportion of the income 
which should he spent for food as well as for otlum household expenses. 
Methods of keeping accounts are also considered to some extent. 

Nutrition of workingmen in cities with reference to protein requirement, 
F. Hibscheeld (Deut. Med Wchnschr., 4 I (1915)^ No. 9, pp. 244-248). —Two 
dietary studies are reported in which special attention was given to the protein 
requirements of two subjects engaged in moderately hard muscular work. A 
critiail discussion of the article by M. Rubner is appended. 

The diet of the herdsmen in two counties near Innsbruck in the higher 
Alps, L. E. VON Ceipek (Wiener Klin. Wchnschr., 27 (1914), No. 21, pp. 703- 
709). —A dietary study of two herdsmen showed that on an average they ate, 
respectively, 176 and 213 gm. of protein, 307 and 31S gm. of fat, and 537 and 
541 gm. of carbohydrates daily, vrhich supplied 5,636 and 6,107 calories. Over 
half of the protein eaten was of animal origin. 

Studies of the etiology of pellagra, Carbone and Caxzamalli (Gior. U. Boo. 
mi. Ig., S6 (1914). Nos. 1, pp. 4-14; 2, pp. 51-63; 3, pp. 99-109; 4. PP> 151-156; 
uhs. in Zenthl. Bioehem. u. BiopJiys., 17 (1915), No. 16, pp. 635, 636). —Experi¬ 
ments are reported in which were studied the effects of feeding luiee sterilized 
maize, maize infected with pathogenic bacteria, and maize containing toxic 
products of nonpathogens. The results wmuld seem to support the theory that 
toxic substances In the maize produce pellagra. 

The exclusive maize feeding of animals, J. J. Nttzesco (Conipt Mend. 80 c. 
Biol. [Paris], 78 (1915), No. 8, pp. 222 - 224 ). —Experimental feeding of dogs 
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diiriBg a 3-montli period is the basis for the author’s conclusion that the insuf¬ 
ficiency of the maize diet and intoxication with zein (zeinolytic ferments were 
found in the blood) are to be considered among the principal causes of pellagi'a. 

Infill eiice of fat on the gastric digestion of milk, D. S. Eiva Rocci 
(Ped-latria {Naples}^ 22 (1914), 7, pp. 4^7-494)- —From the results of a 

number of digestion experiments here reported the conclusion is drawn that the 
presence of fat aids rather than hinders the digestion of the protein of milk. 

The effect of fats and carbohydrates upon nitrogen excretion during 
protein starvation, H. Zeliles (Arch, Anat. u. Physiol,^ Physiol. Aht., No. 3-4 
(1914), pp. 21S-2S6; abs. in ZentU. Biocheni. u. Biophys., 17 (1914), No. M, 
pp, 432 , 433 ).—Experimental data are reported which may be summarized in 
part as follows: 

A replacing of from 70 to 90 per cent of the carbohydrates in the diet with 
an equivalent (isodynamic) amount of fat did not result in exceeding the 
minimum of nitrogen excretion of a pure carbohydrate diet. In the opinion of 
the author, to secure complete combustion of the fat the ratio of fat to carbo¬ 
hydrate must be at least 4:1. The excretion of creatin and creatinin %vas the 
same in the case of pure carbohydrate and pure fat diets. The increase in the 
excretion of nitrogen noted during maintenance upon a pure fat diet apparently 
depended upon an increased destruction of protein. 

The influence of starch on infant digestion, T. S. Southworth (Jour, Amer. 
Med, Assoc., 63 (1914)? No. 16. pp. 1375-1377). —The results of clinical ex¬ 
periences are given, from which the inference is drawn that with those infants 
suffering from digestive and nutritional disturbances the principal benefit to 
foe derived from the addition of starch to their food is not only to nourish 
the infant but to make possible a more orderly digestion of its main nutriment, 
milk. 

The influence of lactose on the metabolism of an infant, F. B. Talbot and 
and L. W. Hill (Amer. Jour. Diseases Children, 8 (1914), No. 3, pp. 218-227, 
fig. 1 ). —metabolism experiment with an infant five months of age is reported 
from vrliich the conclusions drawn are in part as follows: 

“ Increasing amounts of sugar up to a certain limit increase the retention 
of nitrogen, and beyond that point may diminish the absorption and possibly 
the retention of nitrogen. Increasing amounts of sugar do not affect the 
absorption of fat up to a certain point, beyond which point there may foe a 
diminished absorption of fat.” 

Excessive amounts of lactose produced digestive disturbances, 

Creatinin and creatin in starvation, G. Graham and E. P. Poulton (Jour. 
Physiol., 48 (1914)? No. 5, pp. JAII, LIT). —The results are reported of two 
fasting experiments which indicate that traces of true ” creatin are excreted 
during absolute starvation lasting for three days. 

Studies in endogenous uric acid metabolism, G. W. Raiziss, H. Dubin, and 
A. I, Ringee (Jour, Biol, Chem., 19 (1914)? No. 4? PP- 473-485), —^A study of the 
uric acid excretion of 10 individuals on a meat-free diet gave results consid¬ 
erably lower than values reported by other investigators. It was found that 
under the same conditions of diet and rest different individuals eliminated 
practically the same amount of uric acid daily. An increase in uric acid 
excretion was produced by work and a high protein intake. After changing 
from a mixed diet to a vegetable and meat-free diet the amounl of uric acid 
eliminated was smaller, though for the first few days it increased somewhat- 
due probably to the excretion of accumulated purin in the body. 

liipins in nutrition, C. G. McArthur and C. E. Luckett (Jour, Biol, Chem., 
20 (1915), No. 2, pp. 161-174? 3 ). —^The results of feeding experiments with 

laboratory animals (mice) are summarized by the authors as follows. 
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“Lecitliin, cephalin, cerebrosids, cholesterol, and fats are dispensable parts 
of a food for mice, but a substance is present in egg yolk [which is], insoluble 
in ether, soluble in cold alcohol, and probably easily destroyed by heat, that ^ 
needs to be added to a synthetic food containing casein, starch, lactose, lard, 
and the salts of milk, to make it a complete food.’* 

The therapeutic value of organic phosphorus compounds, B. K. Mab- 
SHALL, Jn. (Jour, Amer, Med. Assoc., 64 (iPid), 7, pp. 573, 574). —A digest 
of experimental data which support the view that the animal organism can 
synthesize its complex organic phosphorus constituents from inorganic phos¬ 
phates in the food. 

Studies of unbalanced diet.—II, Water distribution and edema following 
the addition of salts to the diet, P. Tachau (Biochem. Ztsclir., 57 (1214), No. 
4-5, pp. 3S8~34S). —The addition, in gradually increasing quantities, of inorganic 
salts (sodium chlorid, sodium ])hosphate, and sodium lactate) to the diet of 
laboratory animals (mice) appeared to have no influence upon the total water 
content of the body, although it led to the occurrence of edema. The cause of 
the edema was believed to be osmosis. Earlier work has been noted (E. S. R., 
SS, p. 68). 

The effect upon appetite of the chemical constituents of the air of occupied 
rooms, C. E. A. Winslow and G. T, Palmer (Froc. Boo. Bxpt. Biol, and Med., 
12 (1215), No. 7, pp. 141 - 144 )^ —^The authors having noted in previous experi* 
meats carried out by the New York State Commission on Yentilation that 
vitiated air appai*ently caused a diminished .appetite for food, this series of 
experiments was conducted. The subjects of the experiments (men and 
women) were placed in an observation room and on certain days were supplied 
with fresh air; on the other days no fresh air was supplied and the products 
of respiration were allowed to accumulate. Temperature and humidity were 
so regulated as to be the same on ventilation and nonventilatioii days. On 
each experimental day after the subjects had been in the chamber from 2 to 3 
hours they were served a weighed luncheon of known calorific value and the 
amount of this eaten was determined. 

From these experiments the conclusions wei’e drawn that “ there are sub¬ 
stances present in the air of an unventilated, occupied room (even when its 
temperature and humidity are controlled) which in some way, and without 
producing conscious discomfort or detectable physiological symptoms, diminish 
the appetite for food. The effect of such an influence might in time be very 
important, and it seems possible that the observed beneficial effects of fresh 
air may to some extent be connected with this phenomenon.” 

On the respiratory exchange in fresh-water fish.—II, On brown trout, J. A. 
OAhUNEE and Constance Leetham (Bioeliem. Jour,, 8 (1214), No. 6, pp. 591- 
597i flg* 1). —In continuation of previous work (E. S. It, 32, p. 505), tlie 
apparatus employed is described, and data are reported regarding the amounts 
of oxygen necessary to maintain the life of the fish at different temperatures 
and under different pressures. 

ANUTAL PE0I)UCTI0¥. 

The stockfeeder’s companion, J. Poeter (London: Gurney and Jaelcson, 
1915, pp. XX4-dif>, pis. SS, figs. 5).—A general treatise on stock feeding and 
management, especially applicable to English conditions. Summaries of a 
large number of English experiments and feeding trials are included. 

The international movement of feeding stuffs (Internat, Inst. Agr. [Romo’!, 
Mo. Bi&L Agr. Intel, and Plant Diseases, 6 (1915), No. j, pp. This 
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gives data on tlie production, consumption, and import and export trade in 
feeding stuffs of tlie various nations. An extensive bibliography is iiicliidod. 

Bestilt of official clieniists’ analyses of feed stuffs (Off. Bill. Ohio Agr. 
Coc., 6 (1915), A‘o. 1, pp. 74-99). —^Analyses are given of alfalfa, meal, middlings, 
tankage, cotton-seed meal, hominy feed, meat scrap, bran, gluten feed, linseed- 
oil meal, dried beet pulp, rye middlings, and various mixed and proprietary 
feeds. 

Feeding stuffs, J. A. Voelcker (Jour. Roy. Agr. Bog. England, 75 (19U), pp* 
274-276). —Analyses are given of decorticated cotton cake, palm-nut cake and 
meal, and coconut cake. 

The amino acid content of certain commercial feeding stuffs and other 
sources of protein, E. H. Nollaxj (Jour, Biol. Chem., 21 (19X5), No. S, pp. 
611-614). —The distribution of the nitrogen of the amino acids of the following 
feeding stuffs is given: Soy beans, distillers’ dried grains, cotton-seed meal, 
cowpeas, wheat bran, maize kernel, hemp seed, rice, sunflower seed, rolled oats, 
oat grain, sprouted oats, barley grain, rye grain, tankage, dried blood, peanuts, 
gluten flour, and gluten (wheat). 

Among the individual peculiarities of the different mixed proteins may be 
mentioned “ the absence of histidin in distillers’ dried grains and in the cowpea; 
the absence of nonamino nitrogen, representing prolin and oxyprolin, in wdieat 
bran and the maize kernel. The relatively large amount of lysin present in the 
soy beau, distillers’ dried grains, wheat bran, dried blood, maize kernel, hemp 
seed, and sunflower seed is especially noteworthy. In contrast to this \ve have 
an absence of lysin in rice, oat grain, rolled oats, and barley grain. The 
monoamino acids constitute in most cases about one-half of the amino acids 
•present. The high ammonia content and the low lysin content of gluten 
(wheat) and gluten flour is marked.” 

Concerning the distribution of cyanogen in grasses, especially in the 
genera Panicularia or Glyceria and Tridens or Sieglingia, C. L. Alsberg and 
O. P. Black (Jour. Biol. Chem., 21 ( 1915 ), No. B, pp. 601-609). —‘‘Twenty-two 
species of American grasses were tested for cyanogen. Of these, cyanogen was 
found in Tridens flavus, Panicularia nervata, P. g 7 *anclis, and P. canademis. 
Three other American species of Panicularia examined, P. pauaiflora, P. fluitans, 
and P. septentrionalis, did not contain it under the conditions of the examina¬ 
tion. Stipa- vase III, sleepy grass of the Southwest, generally regarded to be 
poisonous, contained no cyanogen.” 

Bitter and sweet cassava, hydrocyanic acid contents, A. E. Collens (Bui. 
Dept. Agr. Trinidad, 14 (1015), No. 2, pp. 54-56; ads. in Jour. Boc. Chem. Didus., 
B4 (1915), No. 11, p. 630). —“The following percentage quantities of hydrocyanic 
acid were found in (A) sweet and (B) bitter cassava plants, the determinations 
being made immediately after the plants had been dug up: Leaves, (A) 0.0162, 
(B) 0.041; peel of stem, (A) 0.043, (B) 0.113; pith of stem, (A) 0.010, (B) 
0.076; edible poi'tion of i’oot, (A) 0.0048, (B) 0.053. The hydrocyanic acid 
content of different parts of the freshly dug roots was the same, but after 
keeping for three days the upper part of the sweet roots contained about twice 
as much at the bottom portion; loss of water during air drying also caused the 
hydrocyanic acid content to increase. When sweet cassava was boiled with 
water for one hour, or roasted, no hydrocyanic acid was developed.” 

The composition and value of lupine seeds, G- Mijenk (Landm. Vers. 

85 (1914), No. 6 , pp. $93-416 ).—The seeds of the blue, yellow, and white lupines 
are rich in ferments. In addition to a diastatic enzym and to others whicli 
split up gliieosids and peptones and produce changes in urea, there is a ferment, 
heretofore overlooked, that forms lactic acid from amylum and many kinds 'of 
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sugar and is of technical and toxicological importance. Possibly it miglit be 
used ill the preparation of alcoholic beverages. There also exists in the seeds 
of the !)lue a nonpoisonons agglutinizing enzym, a “ pliasin,” as defined 

by Wienliaiis and Kobert. On heating this enzym to from 70 to 75® Cl, it is 
rapidly destroyed. The enzym riein, on the other hand, is not affected by this 
teiiip(?!*atiire, and this distinction between the two ferments serves as a useful 
test for detecting an admixture of castor oil seeds with blue lupine seeds. 
Further investigations are necessary to determine what kind of substance takes 
the place of piinsin in the white and yellow lupines. 

The influence of tlie composition and amount of the mineral content of 
the ration on growth, and reproduction, E. V. McCollum and Maiiguerits 
Davis (Jowr. Rial, Ohem., 21 {1915) j No, S, pp. G15-6iS, figs. 11). —In these studies 
with rats, a ration wi\s given the organic constituents of which were believed 
to be perfectly satisfactory for complete nutrition, but which wnis so low in 
mineral content that it would not suffice for growth at the normal rate. A mix¬ 
ture of a siutill amount of milk powder with purified sucrose, casein, butter fat, 
agar-agar, and dextrin was used. By lowering the content of milk powder, the 
only ingredient which carried appreciable amounts of bases, it %vas possible to 
regulate the base content of the diet at will. The rations ranged from an acidity 
of 14.31 cc. to an alkalinity of 102.09 cc, normal solution per 100 gm. In 
modifying the balance between the acid and basic radicals, additions of a salt 
mixture were employed. 

Becords of the growth and reproduction of the 20 groups of rats, and records 
of reproduction and certain details regarding the histories of the young were 
taken, A surprising uniformity of growth in all the animals of the various 
groups except the two receiving the highest additions of salts, which were 
stunted by the high salt content, was found. It \vas demonstrated that, pro¬ 
vided the other factors in the ration are adequate, young rats can grow nor¬ 
mally and remain in apparent good health on rations whose base content varies 
widely in amount. 

Confirming the results of previous, experiments, in which egg yolk as a re¬ 
stricted diet was found not to be deleterious as the result of Its acid character, 
four of the rations employed in this work were highly acid, yet growth and 
well-being were not markedly interfered with. It was further found that 
growth to the normal adult size at the usual rate and a continued well-nourished 
appearance are not sufficient evidence that a ration is fully adequate. Only 
when normal reproduction and rearing of the young is repeated at normal inter¬ 
vals can a ration be said to be physiologically sufficient. 

The Improvement in the growth of rats noted as the result of adding suitable 
salt mixtures to rations restricted to corn or wheat kernel, oi" to other rations 
made up of purified food substances, is attributed to the fact that there is a 
correction of the mineral content of the ration. On the other hand, the addi¬ 
tion of salts alone to a ration derived entirely from wheat or wheat and wdieat 
gluten gives a diet which is a wonderful improvement over the gi*ain alone, yet 
such rations give less than half normal growth and do not suffice for prolonged 
maintenance. 

The query is made whether there is an interdependence between an unfavor¬ 
able mineral content and other factors in the diet which causes the inorganic 
deficiencies to be more pronounced in some cases than in others. See also pre¬ 
vious notes (E. S. E., 26, p. 467; 29, p. 64). 

[Animal husbandry work in Alaska], O. C. Georgeson et al. (Alaska Bias. 
Bpt 1914, pp. 32-34, 40 - 42 , 74 , 75, 76-77).—It is noted that two dairy herds are 
being kept near I'alrbanks. The cows are kept warm and comfortable in 
winter, while in summer they run at pasture for about three or four months. 
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There are no herds of beef cattle in the interior, owing to the cold winters, 
and the beef consumed consists almost wholly of cold-storage meat brought 
from the outside. It is thought that a hardy beef animal for the interior can 
be developed by making reciprocal crosses between the yak and the Galloway* 
While it is true that some of the hybrids are not fertile, there are others that 
are fertile, especially when the bull is crossed on the female yak. A letter 
from V. Idsareff, director of the experiment station in the Government of 
Irkutsk, Siberia, is given in which it is said that the yak is frcciueiitly 
crossed on common cattle in Mongolia, that both the yak and his hybrid 
oiispriiig are exceedingly hardy, that they obtain their feed through the long 
and extremely cold winter practically without the aid of the owners, and that 
they are much used for beef and for milk, as well as for work animals. It is 
suggested that an experiment of this nature foe conducted at the Pairfoanks 
Station. 

At the Kodiak Station the herd has been reduced, the animals retained 
being mostly those proved to have some milking qualities. It is said that the 
Alaska settler needs milk quite as much as beef, and inquiries from prospec¬ 
tive buyers are mostly for family cows. The destruction of the gi'eater part 
of the sheep flock by brown bears at Kodiak Station is reported. It is stated 
that so long as the brown bear is protected by law there can be little en¬ 
couragement for the live-stock industry. Galloway cattle at this station are 
doing well. The cattle are maintained on feed natural to the country, along 
with what can be grown by cultivation. Experiments are being made with all 
kinds of promising fodder crops that can he gi’own in this country for winter 
feed for live stock. 

A coBtribution to our knowledge of the chemistry of coat color in animals 
and of dominant and recessive whiteness, il. Onslow {Proc, Roy. Bog, 
[London], jSfer. B, 89 {1915), No. B 609, pp. 36-58 ).—The author concludes from 
his studies that the existence of a tyrosinase in the skins of vertebrates is 
inconclusive. A peroxidase can, however, be extracted from the skins of certain 
colored rabbits and mice, w-hich behaves like a tyrosinase tovard tyrosin in the 
presence of hydrogen peroxid. It can be precipitated from solution by satura¬ 
tion with ammonium sulphate or by ah exce.ss of alcohol. The peroxidase 
present in agouti, chocolate, and blue rabbits is indistinguishable in its reac¬ 
tions from that present in black rabbits; but no peroxidase could be extracted 
from yellow and orange rabbits. 

“ ‘ White melanin ’ is not a pigment substance, nor is it the cause of 
dominant whiteness, which is due to the presence of an inhibitor or antityrosi- 
nase in the skin. Dominant whiteness in the English rabbit is due to the 
presence of a tyrosinase inhibitor in the skin, which destroys the activity of 
tyrosinase; and the dominant white bellies of yellow and agouti rabbits are 
due to the same cause. The inhibitor can be precipitated by saturation with 
ammonium sulphate, and is destroyed by boiling or by standing for 48 hours. 
Recessive whiteness in rabbits and mice is due to the lack of the enzym unit of 
the pigment-producing sy.stem, for no tyrosinase or antityrosinase could be 
extracted from their skins. 

** There is not siiflicient evidence to decide whether a chromogen is present or 
not. The presence of an unoxidized chromogen might, however, serve to 
explain the occurrence of certain colorless granular particles which are found 
in the medullary cells of the hairs of some white animals. These particles are 
microscopically visible when stained, and in appearance very closely resemble 
colored pigment grannies. 

“ The capacity of both white and colored skin extracts to oxidize dihydroxy- 
phenols, but not monophenols, is more probably due to the catalyzing effect 
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of organic colloidal material tliaix to a true enzym. The extreme resistance to 
high temperatures shown by these extracts excludes the presence of an eiizym 
as generally understood. Variations in coat color are due probably to a quan¬ 
titative rather than to a qiiaUtative difference in the pigment present, for the 
pigments Isolated from blaeh, chocolate, and yellow rabbits slio'w very little 
difference either in the depth of their color or in their chemical behavior. Blue 
and the otlior dilute coat colors are not caused by a lack of ])igmeut in the 
medulla, but by tlie absence of granules in the cortex, whicii, being present 
in the intense colors, absorb the light which in the dilute colors is rejected from 
the vacuoles.’^ 

Hote on a case of Hunter's freemartin, wliere there was reversion to the 
wild park cattle tsrpe, D. B. Hart (Edinh. Med, Joiir., n. ser., I 4 (1915), Eo, S, 
pp, 104-198, pL 1; ahs, in Jour. Roy. Micros. Soc., No. 3 (1915), p. 238).—A free- 
martin is described “ which i*esembled the wild park cattle in having a white 
hide, black muzzle, black hoofs, blackish spots on the logs, and great timidity. 
The mother was a normal Shorthorn; the cotwin a normal bull. A typical 
Hunter’s freemartin is a sterile, genitally malformed bull, with small im- 
descended testes and rudimentary epidldymes, vasa deferentia, and Miilleriaii 
elements. Vesiculse seminales are present. The external genitals consist of 
labia major a, clitoris, and the urinogenital sinus element (one in. in length) 
of the vagina. 

**Tlie potent bull calf and the freemartin are produced from one fertilized 
ovum, but the freemartin has allotted to it the hydatid testis and prostatic 
utricle normally given to the single bull. This produces an exaggerated simula¬ 
crum of the female genital tract. 

.*‘Thp thyroid, thymus, and siiprarenals were found to be normal. The in¬ 
ternal genitalia showed fatty degeneration, and were represented only by the 
urinogenital sinus and the epididymes. The skull was normal. The chief 
point of interest was the (ectodermic) reversion to the wild park cattle type. 
A theoretical interpretation is given of the way in which this reversion might 
come about—by retention of certain ancestral chromosomes normally lost in 
polar body formation.” 

German breeds of live stock (ArO. Dent. Landw. Gcscll., No. 235 (1912), 
Emlish eel, pp. 93, pis. 53, figs. 12 ).—Descriptions of the principal breeds of 
horses, cattle, sheep, and swine of Germany are given. The book is profusely 
illustrated with photographs of the prize-winning animals of each breed. 

The value of German breeding cattle in German Southwest Africa, J. Neu¬ 
mann (AWmull Mam'burg. Kolon. Inst. 26 (1914), E, pp. 35, pis. 16 ).— An 
account of the distribution of the various breeds of cattle in German South- 
west Africa, together with measurements of representative animals of each 
breed. 

Lincolnshire Bed Shorthorns, G. E. Collins (Jour. Boy. Agr. Soo. England, 
75 (1914), pp. 33-40, pi i).—An account of the early history, development, and 
utility value of the Lincoln Bed breed of cattle. 

Profits in southern cattle feeding, B. S. Cuetis (Breeders' Gaz., 67 (1915), 
No. 10, p. 510). —In order to obtain data on the beef cattle feeding industry 
members of the North Carolina Beef Breeders’ and Feeders’ Association pur¬ 
chased cooperatively, in 1914, 730 feeding cattle weighing from 900 to 1,100 lbs. 
from the -western or mountainous portion of the State. These cattle Avere 
shipped to various farms throughout the State, where they were fed under 
ordinary farm conditions, the feeder placing his own valuation on the feed, 
bedding, manure, and other incidentals. 
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The gain of the average steer was 1.03 lbs. per clay for the 121-day feeding 
period. The tons of manure per steer totaled 3.98, valued at |2.44 per ton. 
The average profit per steer, including the value of the manure, was $6.99. 

These results-are not taken as conclusive but merely as Indicative of the 
average profit which may be expected from the Industry. 

Bata on sex determination in cattle, B. Peael and H. M. Pabshley {Biol, 
Bill, Mar, Biol, Lai), Woods Hole, 24 {1913), No. 4, pp. 205-225).—In this paper 
statistics collected some years ago (B. S. B., 4, p. 359) at the Maine Experiment 
Station in regard to the relation between time of service in the oestrous period 
and the sex of the subsequent offspring in domestic cattle are subjected to 
biometric analysis. It is stated that these statistics are much more extensive 
than any which have hitherto been collected for the study of this problem in 
cattle. 

It is shown “ that as the time of coitus approaches the end of the cestrous 
period there is a progressive increase in the proportion of male young born. 
In the extreme case this increase in the proportion of male births is probably 
statistically significant and not to be attributed to errors of random sampling. 
These modifications of the sex ratio can not be attributed to age differences or 
to any other factor yet suggested.’* It is 'thought that possibly " the observed 
changes in the sex ratios are correlated with changes in the relative freshness 
(or staleness) of the ova at the time of fertilization.” 

The facts set forth in this paper warrant the breeder in paying attention to 
the time of service in his cattle breeding operations, but he must not suppose 
that by so doing he can absolutely control the sex of the offspring, or even ap¬ 
proach measurably close to absolute control. He can at best merely modify, 
over a period of years, the sex ratio in greater or less degree, in the direction 
which he desires. 

Study of the form and weight of young cattle, K. Indebmuhle (Jaliresher, 
Landw. Bcliule Riitti, 1912-1914, PP- 129, ISO ).—The average weight and body 
measurements of cattle from six months to three years of age are given. 

The rearing of calves on substitutes for milk fat and milk, B. N. Walk 
(Jour, Brit, Dairy Farmers^ Assoc., 29 (1915), pp. 110-119, pi. 1). — A. r^sum^ 
of Englisli and American experiments along this line. 

Blackface sheep, B. M’Millan (Trans. Highland and Agr. Boc. Boot., 5. sen, 
27 (1915), pp. 142-158, figs. 8), —^An account of the development and char¬ 
acteristics of this breed of sheep. 

Border Leicester sheep, J. B. 0. Smith (Trans. Highland and Agr. Boe. Boot., 
5. sen, 27 (1915), pp. 159-167, figs. 5). —^An account of the development and 
characteristics of this breed of sheep. 

“ Blanket ” system of handling sheep on the Madison National Forest, 
a E. Fleming (Nat. Wool Grower, 5 (1915), No. 5, pp. 7-10, figs. 2).—In an 
experiment conducted by the Forest Service of the U. S. Department of Agricul¬ 
ture it was found that the sheep which were run under the old system of close 
herding and returning to a permanent camp ground each night used 47 per cent 
more range than the sheep that were allowed to graze quietly and openly and 
bedded where night overtook them, except when it was clearly impracticable to 
move the camp due to rainy weather or heavy fogs. The average gain per day 
of the lambs under the new system was 0.43 lb. compared with 0.38 lb. made 
under the old system. It is estimated that each lamb grazed under the blanket 
system made a gain of 22^ cts. per head more for a period of 90 days than the 
Iambs grazed under the old method. 

It is stated that any of the standard breeds of sheep adapted to western con¬ 
ditions may be economically handled under this new system. ' The - fine-wooled' 
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sheep are nincli more easily herded than either the medfnm-wooled or coarse^ 
wooiecl breeds. By the use of a cross between the Ilamboiiillet, or one of the 
members of the fine-wooled breeds, with the Hampshire, Siiropshire, Lincoln, or 
Cotswold, the weight and fineness of the fleece can bo increased, the size of the 
carcass inaiiitainech and the hei'ding qualities improved. The blanket system Is 
especially adapted to the production of an earljr maturing lamb. 

Possibility of producing more and better sheep by improvement in metliods 
of handling’ on the range, J. T. Jardine (Nat. Wool Grotcer, 5 (1915), No 4^ 
pp. 15-18, figs. 2). —Another description and account of '^bedding out” or 
“ blanketing ” ex^periments with sheep on the range, as reported above. 

The “ bedding out system of handling sheep on Big Horn Forest, Wyo¬ 
ming, L. II. Douglas (Nat. Wool Grower, 5 (1915), No. 6, pp. lS-16, figs. 2).— 
The results of the experiments here reported confirms those noted above. 

Handling sheep on timber and brush ranges of Idaho, B. S. Martineau 
(Nat Wool Groiver, 5 (1015), No. 7, pp. 7-11, figs. 2).—The bedding out” 
method of handling sheep on the timber and brush ranges of Idaho proved to be 
satisfactory and in line with the re.su]ts secured on other ranges (see above). 

The properties of wool, "W. Davis (Trans. Highland and Agr. Soc. Scot., 5. 
ser., 27 (1915), pp. 168-191, figs. 9 ). —The subjects discussed in this article are 
requirements of “ handle,” wool varieties in a fleece, classing of fleeces, structure 
of the fiber, color, disposition of fiber, the Cheviot fieece, the Southdown fleece, 
the Blackface fleece, feltinp property, influence of crossing on the wool struc-. 
ture. abnormal libers, moisture in wool, and utility of the hygroscopic quality. 

Dried chicory roots as horse feed, A. W. Donegan (U. S. Dept. Com., Com. 
Hpts., No. 156 {1915}, pp. 74, 75 ).—It is reported that chicory roots make an 
excellent substitute for oats, containing moisture 13.79, protein 4.85, fat 0.85, 
and nitrogen-free extract 69.TS per cent, with 4.35 per cent of sugar. There are 
estimated to be about ST feed units as compared with 82 feed units in dried 
sugar beets. 

No digestive troubles have been noticed in feeding the chicory; in fact it is 
tlioiiglit to have a favorable influence on the digestion. The material is readily 
consumed by horses in quantities up to 10 lbs. daily per horse. It Is thought 
that if the intiteria! could be ground up and sugar or molasses mixed in, an 
ideal feed could be made. 

Alfalfa hay for hogs, L. Foster and H. H. Simpson (Neio Mexico Bta. But 
96 (1915), pp. figs. S). —Supplementing previous work (E. B. E., 31, p. 4T0), 
two lots of three 125-lb. Tam worth barrows each were fed 63 days in winter 
as follows: Lot 1, 4.7 lbs. of grain (shelled corn and Kafir corn) per head dally, 
and lot 2, 6.9 lbs. of,grain, both lots receiving what alfalfa hay they would 
consume. The respective lots made average daily gains of 1.13 and 1.61 lbs. 
per head, consuming 4.14 lbs. of grain and 0.92 lb. of alfalfa and 4,28 lbs. of 
grain and 0.554 lb. alfalfa per pound of gain, and costing 6.83 and 6.85 cts. per 
pound of gain. 

The results of this experiment indicate that' about 15 per cent more profit 
can he made by feeding a heavy grain ration, at least 2 lbs. per 100 lbs. live 
weight with alfalfa hay than by feeding a medium grain ration. The largest 
returns per ton for the alfalfa, after paying for the grain consumed, were made 
by lot 2, However, the small amount of roughage that the hog will economically 
use when being fattened makes this a secondary consideration. The desirability 
of the bacon breeds of hogs for New Mexico conditions is noted. 

Four lots of three or four S-months-oId Duroc-Jersey and Tamwortb pigs 
each were fed 135 days as follows: Lot 1, skim milk and alfalfa hay; lot 2, skim 
milk, a grain mixture of shorts and bran, and alfalfa hay; lot 3, shelled com 
.and alfalfa hay; and lot 4, skim milk, ground corn, and alfalfa hay. 
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Tlie alfalfa bay was fed in racks, and just as much as they would clean up 
without waste. The amount of skim milk and grain fed was regulated by the 
size of the pigs, and increased as the pigs gained. It was considered that 6 Ihs. 
of skim milk was equal to 1 lb. of grain as a feed, and that the most economical 
proportion to feed it in conjunction with grain was 4:1. 

The respective lots made average daily gains per head of 0.33, 0.43, 0.54, and 
0.54 lb., consuming per pound of gain 3.92, 3.99, 3.52, and 3.32 lbs. of grain or 
equivalent, and costing 9.35, 8, 6.49, and 6.83 cts per pound of gain. The results 
of the experiment indicate that when skim milk is fed with alfalfa hay it 
should be supplemented with one of the concentrated carbohydrate grains, such 
as corn, barley, or milo maize, rather than with either a concentrated nitroge^ 
nous or a bulky grain. 

It was noted that the Duroe-Jersey pigs gained more than the Tamworths 
OF^*»ill feeds except shelled corn and alfalfa. Considering the two breeds regard¬ 
less of the rations fed, the Durocs made an average gain of 66 lbs. per head and 
the Tarn worths 60 lbs. 

Four lots of eight S-month-oId Duroc-Jersey and Tamworth pigs each were 
fed 90 days as follows: Lot 1, soaked barley and alfalfa hay; lot 2, soaked 
wheat and alfalfa hay; lot 3, ground wheat, wet with water, and alfalfa hay; 
and lot 4, ground wheat and skim milk 1:4, and alfalfa hay. The respective 
lots made average daily gains per head of 0.718, 0.8, 0.958, and 0,899 lb., con¬ 
suming 4.48, 4.02, 3.35, and 2.61 lbs. of grain and 0.99, 0.66, 0.98, and 1.17 lbs. 
of alfalfa hay per pound of gain, costing 6.82, 4.99, 4.63, and 5.29 cts. per pound 
of gain, and returning a profit of $0,856, $2,215, $2,865, and $2,205 per head. 
The Durocs in every lot but one (lot 4) made.the larger gains, but the Tam- 
worths seemed better able to utilize the bulky skim milk plus wheat ration. 
Both breeds gained more on wet ground wheat than on soaked, and the Tarn- 
worths seemed to relish it more than did the Durocs. 

Four lots of eight pigs each were fed 36 days as follows: Lot 1, ground barley 
and silage; lot 2, ground barley and shorts, 2:1, and silage; lot 3, ground barley 
and alfalfa hay; lot 4, ground barley and shorts, 2:1, and alfalfa hay. The 
respective lots made average daily gains per head of 0.48, 0,5, 0.68, and 0.7 lb., 
lots 1 and 2 consuming 10.33 and 9.8 lbs. of silage and 6.7 and 6.04 lbs. of grain 
per pound of gain and lots 3 and 4 consuming 4.72 and 4.27 lbs. of alfalfa hay 
and 4.7 and 4.45 lbs. of grain per pound of gain, and costing, respectively, 12.94, 
11.74, 10.36, and 9.7 cts. per pound of gain. 

As between silage and alfalfa the average total gain per head was 17.6 lbs. 
and 24.8 lbs., the average cost per pound of gain 12.34 and 10.02 cts., and the 
average profit by carload $9.55 and $38.37. As between the barley and the 
barley and shorts rations the average total gain per head was 20.7 and 21.6 lbs., 
the average cost per pound of gain 11.65 and 10.72 cts., and the average profit 
per carload $15.43 and $32.67. 

It Is estimated that 585 lbs. of alfalfa hay replaced 500 lbs. of concentrate of 
the kinds used in these experiments, and that the hay has a value of $25.64 
per ton. 

Ground corn gave better results than skim milk supplemented with shorts 
and bran or skim milk supplemented with ground corn, though when a portion 
of the ground corn was replaced by skim milk the gains were as high but made 
at a greater cost. 

Taking the average results of three experiments in which Tamworths were 
used, Including 26 hogs, and comparing with the results of two experiments in 
which Duroc-Jerseys were used, including 27 hogs, the average daily gain of 
the Tamworths per head was 31 per cent greater than that of the Duroc-Jerseys, 
9635*^--No. 7—15-6 
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blit it required 3.5 per cent more feed to make 100 lbs. of gain with Tamworths 
than with Dnroc-Jerseys. In prolificacy both breeds stood high, the Tamworths 
averaging in 15 litters 3.S pigs to the litter and the Diiroc-Jerseys in 21 lit¬ 
ters 9.1 pigs per litter. 

The general avc^mge of the several lots of the four experiments shows that 
alfalfa hay constituted 31.9 per cent of the feed eaten. The quantity ranged 
from 11.4 per cent wdth a heavy concentrate ration to 51 per cent with a ration 
of skim milk. In general, the percentage was high with a light or medium 
concentrate ration and lower with the heavier concentrate rations. 

Tiie use of the patincla contents of freshly slaughtered cattle as a pig 
feed (Devt. Landw, Presse, 42 (1915), No. 12, pp. 90, Pi).—The paunch contents 
of freshly slaughtered animals is being used as a pig feed in Germany, 100 lbs. 
of this material being mixed with 10 liters of blood, 20 lbs. of molasses peat 
meal, Si lbs. of salt, and a little whiting. This has about one-fourth the feed¬ 
ing value of an equal quantity of potatoes. 

The Large White Yorkshire pig, S. Heatoh {Jour. Roy. Agr. Boc. England, 
75 {1911}), pp. 40-50, pi. 1, fig. 1). — A. discussion of the breeding, feeding, care, 
and management of the Large White Yorkshire breed of hogs, 

Toultry, A. F. Hole and L. F. Patise {Oklahonia Bta. But. 106 (1914), pp. 
SI, pi. 1, figs. 8 ).—Part 1 of this bulletin deals with breeds and breeding, 
poultry diseases, and farm poultry housing. Part 2 discusses incubation, brood¬ 
ing, and feeding. 

Telling the sex of day-old chicks, W. P. Fey (Rel. Poultry Jour., 22 {1915), 
No. 5, pp. 59S-595, 629, figs. 4)- —It is said that the sex of day-old Barred 
Plymouth Rock chicks can be determined without difiicufty. The male charac¬ 
teristics are the coarser appearance of the chick’s head, the greater admixture 
of white with black in the plumage, which gives a lighter-gray effect, and the 
clear yellow color of leg and beak. The female characteristics are a neater 
head, stronger-black coloring, and dark beak and legs. 

Third annual international egg-laying contest, W. P. Kibkpatexck and 
L. B. Caed {Gonnecticut BtoiTS Sta. Bui. 82 {1915), pp. 57-99, figs. 21 ).—In 
experimental pens in connection with this contest it wms demonstrated that milk 
may be substituted for green feed or for meat but not for both when the reg¬ 
ular contest ration was fed. Birds supplied with a prepared feed for which 
they did not have to scratch did not do so well as those receiving the ordinary 
contest ration. 

It was found that the weight of eggs' from the different breeds varied con¬ 
siderably. The Leghorn eggs averaged about 1.5 lbs. to the dozen, the Wyan¬ 
dotte eggs 1.483 lbs., the Plymouth Eock eggs 1.588 lbs., and the Rhode Island 
Reds 1.602 lbs. The average for all breeds was 1.537 lbs. 

The highest percentage of broody birds was found in the Rhode Island Reds 
and the lowest in the Leghorns, the average number of days lost for all breeds 
being 20.9 days per hen per year, while each broody hen lost 56 days. The 
average for the heavy breeds w^as 34.3 days. 

At the close of the contest the Leghorns averaged in weight 3,51 lbs. per bird, 
the Wyandottes and Rhode Island Reds 5.45 and 5,59 lbs., and the Plymouth 
Bocks 5.94 lbs. The Plymouth Rocks, Wyandottes, Rhode Island Reds, and the 
miscellaneous group all reached their highest production in the month of April, 
while for the Leghorns May was the best month. The cost of feed to produce 
, a dozen of eggs was in the case of the Plymouth Rocks 16.1 cts., the Wyandottes 
143 cts.,, the Rhode Island Reds 15.8 cts, and the Leghorns 12.4 cts. ' • 

■ Yield'data, etc., are also included* 
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Beport on the fourtli eg-g-laying competition at Burnley, 1914-15, A. Haet 
(Jotir. Beiit, Agr, Victoria, IS {1915), Iso. 6 , pp. S21-339, figs. 13). — In tliis 
competition six White Leghorn hens on dry mash feed laid during the 12-montli 
period 1,699 eggs, six Black Orpingtons on wet mash feed 1,562 eggs, six White 
Leghorns on wet mash feed during a 4-month winter test of the light breeds 
565 eggs, and six Black Orpingtons on a wet mash feed during a 4-month winter 
test of the heavy breeds 502 eggs. These are said to be world records. 

Parafield egg-laying competition, B. F. Lattrie {Jour. Dept. Agr. So. Aust., 
18 {1915), Xos. 9, pp. 741-7.^7; 10, pp. 870-888; Dept Agr. So. .Amt. Bui 9$ 
(1915), pp. 23). —report of the Farafield egg-laying competitions of 1914-15. 

Control of the marketing of eggs, A. Behee and K. Fserichs {ZtscTir. 
Untersuch. Kahr. ti. Genussmtl, 27 {191^), No. 1-3, pp. 38-39). —In these studies 
it was found that the specific ^Yeigllt of absolutely fresh eggs varied between 
1.06S and 1.1, while general market eggs varied between 1.0T3 and 1.094, only 
6 per cent being above that and 5 per cent below these figures. The absolute 
weight of the eggs ranged from 44.5 to 69.5 gm. apiece, but there appeared to 
be no relation between absolute and specific weights. Under storage there was 
a decrease in absolute weight of from 0.054 to 0.167 gm., with an average of 
0.086 gm., per day, and a decrease in specific weight of from 0.001 to 0.0034, 
with an average of 0.0017, per day. 

BAIEY FAEMIEG—BAIEYIHG, 

Report of the progress made in the field of milk chemistry and dairying 
during the year 1913, W. Grimmer {MilcJm. Zentbl, 43 (1914), Nos. 19, pp. 
481-486; 20, pp. 407-503; 21, pp. 513-517; 22, pp. 530-535; 23, pp. 551-556; 24, 
pp. 569-572; 44 (1015), Nos. 1, pp. 3-8; 2, pp. 17-23; 3, pp. 33-40).—The subject 
is dealt with under the following headings: Keeping of animals and milk pro¬ 
duction; various kinds of milk; milk constituents; changes in milk and its con¬ 
stituents ; bacteria; enzyms; immune bodies; milk as antigen; rennet and rennet 
coagulation; milk as food; dairy products; dairy apparatus; milk distribution; 
and investigational methods. 

The practicability of starch values in dairy cattle feeding, B. Sjollema 
(Jour. Landw., 62 (1914) ^ No. 4» PP- S45-S75). —The author concludes that 
Kellner’s starch values are not a safe measure in the feeding of dairy cows. 
The quantity of protein necessary to i)rodiiee the unit of milk (10 kg.) can not 
he exactly determined; it is, however, not far from 0.4 kg., assuming that out of 
100 parts of digestible protein in the ration 88 parts are transformed into milk 
protein. For the formation of milk sugar probably 0.5 kg. of carbohydrates is 
necessary for 10 kg. of milk, assuming that 90 parts out of 100 are converted 
into sugar. In practice, taking into account individual differences, etc., it will 
be better to feed a little more protein and carbohydrates, that is, from 0.45 to 
0.6 kg., respectively. The milk fat will be formed, as a rule, partly from the 
fat and partly from the carbohydrates of the food. 

In establishing the rations of milch co'vvs which have reached full growth 
the author considers that provisionally the following quantities may he accepted, 
taking into account individual conditions: Three-tenths kg. of protein and 3 
kg. of starch value for the maintenance ration per 500 kg. live weight; 0.45 kg. 
of protein for the formation of the protein for 10 kg. of milk; and 0.6 kg. of 
carbohydrates for the formation of the milk sugar in 10 kg, of milk. Besides 
these, there are the carbohydrates and fats required for the production of milk 
fat 
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Feeding: experiments with dairy cows, A. Fl-cjckigeb and K. iNDEEMttHLE 
(Jaliresher. Landm. Bcliule Biiiti, 1912-19U, pp, 10o-117),—ln experiments to 
determine tlie amount or grain to feed cows yielding various amounts of milk 
It was concluded that cows giving 15 kg, of milk daily should receive 2 kg, of 
grain mixture per head per day; cows giving 12 kg. of milk, 1,5 kg, of grain; 
and cows giving 10 kg. of milk, 1 kg, of grain. Cows giving more than 15 kg. 
of milk demand a correspondingly richer feed. 

The eSect of palm-oil cakes upon milk production in cows, J. Hax^tsen 
(Landw. Jalirh,, 47 (1914), No. 1, pp. 1-70). —The author concludes from a 
critical review of the experiments made by other workers and from the results 
of ills own experiments that palm-oil cake does not affect the milk yield, but 
increases its fat content This specific action increases with the increase of 
the amount of cake in the ration and with the quantity of fat in the palm- 
oil cake Itself. In order to obtain a perceptible specific effect, at least from 
2.5 to 3 lbs. per 1,000 lbs. of live weight should be used if the cake is somewhat 
deficient in fats, or 2 lbs. per 1,000 lbs. live weight if it is rich in fats. 

The effect of the palm-oil cake varies with the individual cows, but is in 
every ease perceptible wdien the cake is fed in sufficient quantities. Neither 
the milk yield nor the period of lactation, when the palm-oil cake is introduced 
into the rations, seems to have any infiuence upon its action. It is thought that 
an increase of from 0 to 0.14 per cent in the fat content of the milk Is small; 
from 0.14 to 0.2 per cent, average; and above 0.2 per cent, large. 

Tlie infLuence of sugar beet feeding on the composition of the milk fats, 
3. Boss and H. Weylanb (Ztschr. Untersiich. Nahr. u. Gfenussmtk, 29 (1915), 
No. 12, pp. 47S-475). —A r^sum^ of investigations on this subject. In general 
there is an increase in the Reichert-Melssl, Polenske, and saponification num¬ 
bers, a lowering of the ash content, and an increase in the volatile soluble anti 
insoluble fatty acids of the milk fat with the feeding of sugar beets to cows. 

0rass palatability tests., E, Breakwell (Agr. N. 8. Wales, 26 (1915), 
No. 6, pp. 485, 486). —In feeding trials with Jersey cows, in which records were 
kept of the time taken to consume a given amount of the different grasses, it 
was found that prairie, Paspalum, and Hungarian brome grasses were easily 
the most palatable species in the young stages, and Paspalum and Hungarian 
broriie grass in the seeding stages. Contrary to expectations, the Paspalum was 
eaten very readily, even in its mature stages. In both cases Rhodes grass 
was only eaten on compulsion. The native grasses were disregarded in favor 
of the cultivated. This happened at both stages of growth. 

The results of the experiments are' deemed only suggestive, as it is thought 
that several factors, such as the chemical ■ and physical texture of the soils, 
climatic conditions, and individual variation among the animals, must be 
taken into account as affecting the palatability of grasses. 

The reaction and calcium content of milk as factors in the coagulation 
process, T. H. Milboy {Biochan. Jour., 9 (1915), No. 2, pp. 215-228) .—The 
author concludes, from his studies that “ during the course of rennin action 
there is no change in the hydrogen ion concentration of milk, either in the 
earlier stage or in the actual separation of the clot. The addition of an 
alkaline oxalate to milk louvers, while that of GaCh raises, the hydrogen ion 
conceatration. Fresh milk which has been subjected to a temperature slightly 
below’' boiling point for one hour shows a rise in the hydrogen ion concentration, 
and a fail in the calcium content. Such milk is only very slowly acted upon by 
rennin. 

** The coagulability of heated milk may be raised either by the addition of 
CaCh or by raising the hydrogen ion concentration. The former does not 
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act simply by raising tbe hydrogen ion concentration nor the latter from its 
effect upon the soluble calcium content. The acid precipitation zone of 
caseiiiogen lies on the acid side of the rennin zone of action, but the latter 
gradually approaches the former as the calcium content of the mixture is 
lowered, so that in all probability the latter is an extension of the former 
toward the neutral point. Calcium chlorid, apart from Its effect upon the 
hydrogen ion concentration, increases the activity of the rennin ferment from 
the beginning of the digestion process.” 

Relation of numbers of Streptococcus lacticus to amount of acid formed 
in milk and cream, P. G. Heinemann (A&s*. in Science, n, ser., 4^ {1915), No, 
1079, p, 921). — Flasks of both sterilized and raw milk and cream inoculated with 
B. lacticus were incubated at temperatures of 37, 20, and 7® O. and the 
bacteriological results compared with flasks left to sour spontaneously. 

It was found that “ the amount of acid formed during the souring process of 
milk or cream is not solely dependent upon the number of bacteria present of 
the S. lacticus group. Temperature and the presence of other bacteria may 
influence the result. In raw milk or cream or in raw milk or cream inocu¬ 
lated with cultures of S. lacticus the number of bacteria increases to a given 
point and then decreases. The higher the temperature up to 37° the earlier 
is the maximum number reached. Coagulation of milk or cream is not de¬ 
pendent solely upon a certain amount of acid or a certain number of bacteria. 
After the decline in numbers the amount of acid continues to increase, probably 
due to enzym action, xit 37° extraordinarily large amounts of acid may be 
formed, due probably to the presence of members of the group of iactobacilli.” 

The alkali-forming bacteria found in milk, S. H. Ayers and P. Hupp {Ahs. 
in Science, n. ser., 42 {1915), No. 1079, pp. SIS, S19). —A brief account. 

The preservation of milk by freezing, G. Fascetti {Sta;^. Sper. Agr. Ital., 
48 (1915), No. 1, pp. 61-65). —^A discussion of the effect of freezing upon the 
physical characteristics of milk. 

The refrigeration of a city's milk supply, C. Bates (Abs. in Science, n. ser., 
42 (1915), No. 1079, p. S19). —In bacteriological examinations of a city’s milk 
supply the Bureau of Chemistry of this Department has found that the chief 
cause of high bacteriological counts was due to noiirefrigemtion of milk in 
transit, the average temperature of the milk upon receipt in the city being 
about 65° P. This milk was en route from 6 to 12 hours. Ilefrigeration 
has now been provided by the railroads, and the milk at the present time is 
being received in tbe city at about 4S°, 

Factors influencing the resistance of lactic acid bacteria to pasteurization, 
K, Peiser {Ahs. in Science, 7 i. ser., 42 {1915), No. 1079, p. S20). —In milk and 
cream pasteurized at 63° O. were found a number of strains of the Bacienum 
lactis acidi type, whose thermal death point in broth is below the pasteuriza- 
tion temperature. The average thermal death point is in whole milk 5°, in 
separated milk 2.5°, and in wdiey 0.5° higher than in bouillon. These results 
Indicate that the protection given to the suspended lactic bacteria by the casein 
and coagulated albumin of separated milk raises their thermal death point 2,5*" 
and that the protein and fat of whole milk raises their thermal death point 5°. 

Silicic acid in milk from sterilization in glass bottles, B. Ffyl (Molk. Ztg. 
Berlin, 25 (1915), No. 23, pp. 177, 178). —^Ordinarily there is from 0.8 to 1.1 mg. 
of silicic acid (SiOji) per 500 cc. of milk. When milk is sterilized in glass 
bottles there is an increase of from 0 to 0.7 mg., depending upon the condition 
of the bottles. 

[Waste in milk delivery] (U. S. Dept. Agr,, Weekly News Letter, 2 (1915), 
No. 51, pp. i, 2). —From data collected by the Dairy Division of this Department 
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it was found tliat in the District of ColTimbia the shortest distance traveled by 
any wagon was 10.4 miles per day and the longest was 80, the average distance 
being 19.1 miles. The total distance covered by all the wagons was 93 times 
the entire distance of all the streets in the District. Data from three other 
Cities are given bearing out the same results. 

While much of the waste in milk deliveries can, not be prevented, because 
there are so many dealers in each locality, it is suggested that efforts should 
be made by the dealers to concentrate their business as much as possible so as 
to lessen the distance traveled by the wagon for each quart of milk delivered. 
They should try to secure a large number of customers in a small area. 

Using the Babcock test, d. M. Fuller {Oklahoma Sta, Bui. 107 {1915), pp. 
figs. 16). —General instructions are given. 

VETEEIHAEY MEBICIl-E. 

Department of veterinary science and bacteriology, W. B. Mack (Ferada 
Bta. Ept. 19U, pp. ^1-24). —A brief statement of the work of the year with 
equine anemia, hog cholera, chicken cholera, and umbilical neerobaciilosis. 

The use of suspensions of the dead virus during an outbreak of chicken 
cholera in a flock of more than 300, of which 170 were treated, apparently 
gave successful results, since the loss promptly ceased. An outbreak of umbili¬ 
cal neerobaciilosis during the lambing season in a large flock resulted in the 
death of 1,540, or about 70 per cent of the total number. It is stated that the 
results obtained in the use of antihog-cholera serum have been uniformly 
successful and every outbreak promptly suppressed with inslgniflcant losses. 
But slight progress has been made in the work with equine anemia owing to 
the number of cases being few. 

The detection of anthrax bacilli in the bone marrow, K. Grabebt (Ztschr. 
InfektionskraMlc. u. Myg. Eaustiere, 16 {1915), Eo. 5, pp. S2Jf--336},—The Foth 
azure dye-staining method gave good results. The procedure, aside from the 
long time required for its execution, is simple to conduct and it can be carried 
out wiiere the autopsy is conducted. The cultural test wms found less reliable. 
Fifty-two animals, chiefly bovines, were under examination. The bones best 
suited for taking the marrow^ samples are named. 

Foot-and-month disease in Denmark, J. J. Dunne (Hoard’s Dairyman, 50 
{1915), No. 7, p. 190). —^The author here quotes an interview had tvitli Dr. B* 
Bang in August, 1915, concerning the recent outbreak of foot-and-mouth disease 
in Danish dairy herds. 

It Is stated that from November, 1914, up to August 5, 1915, the disease has 
been detected in no less than 5,734 herds, with a total of 200,000 cows and 
130,000 pigs. 

" Cows stiffering from the disease go back in their milk' to such an extent 
as to entail a loss of $5 to $7.50 for each animal. If we take $6.25 as the 
average, the loss of milk alone amounts to $1,250,000. In addition to this the 
mortality la 1911-12 constituted § per cent for adult aniinals; | per cent for 
young stock; and over 28 per cent for calves. In 1914-15 the percentages all 
round were higher; 37 adult animals died at Koselitz and 100 at Brattingsborg 
on the island of Saniso. Nearly all the young hogs and many adult hogs at¬ 
tacked by the disease died also. 

*^The only things that help are care, caution, Isolation, and regular disin¬ 
fection. Dnxity in regard to those things will entail still larger losses than 
those already sustained,’* 
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Studies on the biocliemistry and chemotlierapy of tuberculosis.—An 
experimental study of the infiuence of iodin and iodids on the absorption of 
granulation tissue and fat-free tubercle baclllij E. F. Hirsch (Jour. Infect, 
Diseases, 15 {1911}), No, 3, pp, 487-500 ),—“The use of iocliii and iodids in 
facilitating* the absorption of necrotic material and organization of tuberculous 
and other granulation tissues has no experimental proof. The daily administra¬ 
tion of potassium lodid does not hasten the removal of foreign substances, like 
tubercle bacilli, by stimulating the phagocytic properties of the endothelial cells. 
The presence of free iodin in such areas may influence the process only by 
favoring an inflammatory reaction, if the amount of iodin is sulRcient, but has 
no effect in promoting absorption. Iodized fat-free tubercle bacilli are absorbed 
no faster than are the noniodized."” 

Studies on the biochemistry and chemotherapy of tuberculosis.—^XI, The 
therapeutic value of copper and its distribution in the tuberculous organism, 
H. J. CoRPEE {Jour, Infect. Diseases, 15 {1914)^ No. 3, pp. 518-540). —“Copper, 
in simple salt form (sulphate, acetate, oleate, and copper amino-acid mixture 
prepared from hydrolyzed egg albumin), injected intramuscularly into normal 
and tuberculous guinea pigs, in total amounts from 0.75 mg. up to about 19 mg. 
for about 2 to 100 days, enters the animal organism and is found mainly and 
in largest amounts in the liver, in small amounts in the kidneys, in traces in 
the spleen, lungs, and blood, and not at all in the tuberculous lymph glands and 
pus. After cessation of injections the copper slowly but gradually decreases in 
amount in the liver. 

“ Copper, in simple salt form, injected intramuscularly in guinea pigs in 
amounts varying from 2.7 to 22.1 mg. during a period of 13 to 34 days, previous 
to (19 days), coincident with (2 days before), or after (11 days) infection 
with tubercle bacilli, has no appreciable e^ect upon the progress of the tuber¬ 
culosis, as indicated by the lesions present after death. 

“ Copper, in simple salt form, fed to rabbits in amounts up to 1,380 mg. of 
copper, during a period of 97 days, and injected (copper sulphate and copper 
amino acids) intramuscularly into rabbits, in amounts up to 55.1 mg. of copper, 
during periods to 90 days, enters the blood and is found mainly and in largest 
amounts in the liver, in small amounts in the kidneys, in traces in the lungs 
and blood, and not at all in either the tuberculous or normal eyes. Copper, in 
the form of copper sulphate, fed to rabbits in amounts of 1 to 2 cc, of a 1 per 
cent solution daily for up to 100 days, begun 5 days before infection, has no 
appreciable effect upon the course of the tuberculosis of the eye, as indicated 
by the progress of the disease and the final weight of the eye. 

“ Copper, in simple salt form, injected intramuscularly into rabbits, in amounts 
of 12 to 42.9 mg. copper, for 37 days, begun on the eleventh day after infection, 
has no appreciable ellect upon the course of the tuberculosis of the eye, as indi¬ 
cated by the development of the disease in the eye. 

“ Colloidal copper, prepared electrolytically by Breclig’s method, injected in¬ 
travenously into normal and tubei'culous rabbits in amounts totaling 9.6 mg., 
from 4 to 12 days, is found mainly and in largest amounts in the liver, In 
smaller amounts in the kidneys, in traces in the lungs, and not at all in the 
normal or In the tuberculous eyes. This distribution of colloidal copper seems 
to favor the conception that copper in simple crystalline form, fed or injected 
intramuscularly into the animal organism, does not circulate in this simple 
form, but rather immediately forms colloidal combinations. If such is the 
case, this would readily explain its inability to enter tuberculous tissues, since 
it was found by Wells and Hedenburg that colloids (egg albumin) are not 
suited as entrants into the tubercle or other necrotic ai*eas. 
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« Copper, in tlie form of copper amino acid mixture, does not differ greatly 
in its systemic (tested In mice witii the lethal dose intraperitoneally and intra¬ 
muscularly about 0.05 to 0.1 mg. copper per mouse of 10 gin.) and local (tested 
intracutaneoiisly In guinea pigs) toxicity from that of copper sulphate when 
equal copper contents were compared. Locally, however, a difference existed 
fa the fact tliat the copper amino acid mixture produced a hemorrhagic necrotic 
lesion, whereas the copper sulphate produced a simple necrosis. The local non- 
necrotizing concentration proved to be 0.01 per cent copper, while 0.001 per 
cent copper still produced a slight duration. 

Copper, in the form of copper oleate (50 per cent) in lanolin by inunction, 
and copper amino acid mixture applied to the skins of guinea pigs is absorbed, 
hut only to a very slight extent and witli uncertainty, as shown by the presence 
of small amounts of copper in the liver.” 

About the occurrence of tubercle bacilli in nontuberculous respiratory 
passages with some secondary findings of capsule diplococci, C. Titzic and 
H. Lindneb C/lrh. K, G'sndhtsamt,, 47 {1914), No. S, pp. 41S-490).—The Scharr 
and Opalka method *(E. S. li., 33, p. 3S7) for collecting mucus for the purpose 
of diagnosing by bacteriological means the presence or absence of oiien pul¬ 
monary tuberculosis is not deemed an entirely harmless procedure. It can, 
however, be easily conducted in ordinary practice. 

A diagnosis of open tuberculosis can not be made entirely on the basis of the 
findings of a few’' tubercle bacilli in the mucus of the respiratory tract, as the 
clinical signs must be duly considered. In these investigations tubercle bacilli 
were noted in 4 out of 45 cows which were apparently free of tuberculosis. In 
the respiratory passages of 5 out of 51 bovines which showed no evidences of 
disease encapsulated diplococci were noted. 

Investigations of hog tuberculosis and its significance for meat hygiene, 
O, Niebeele {ZUchr. Infektioiiskrank, u. Hyg. Haustiere, 16 (1914), No, 1-2, pp. 

figs. S). —Thirty-four eases of tuberculosis in sivine were studied. In 
every instance histological and bacteriological examinations were made of the 
carcass and the press Juice from the muscular tissues w^as injected into guinea 
pigs, 

Gliisser’s findings relative to the existence of two different forms of lymph 
gland tuberculosis w^ere confirmed; sometimes these were found together in the 
same lymph gland. Tubercle bacilli in the lymph glands of hogs, as in bovines, 
developed tuberde.s from the cytoblastic tissue. The specific cells of the tu¬ 
bercle, i. e., epithelioid cells, “which come from the reticulum cells could be 
detected in the tubercle with ease, but the lymphocytes had no part in the 
special development process. Additional histological findings relative to develop¬ 
ment, etc., of the tubercle and the significance of mixed infections with pus 
organisms are given. 

Tuberculosis with typical tubercle formation Is most often noted in the 
Ijiiiphatic glands, but changes similar to the so-called rayed caseation noteil in 
feovlaes me less often observed in cases of this kind. No lymphoid stage seems 
to be present in this purely infiltrative tuberculosis. In the majority of the 
wises, the foci macroscopically noticeable in the lungs having the appearance of 
pnciiiiioiiic areas were not primary pneumonic areas but simply closely crowded 
imlhiry tubercles with lesser or greater secondary pneiimouie foci. No exten¬ 
sion of a tuberculosis process either in the lungs or lymph glands into the blood 
or lymph stream was noted. 

It is thought that generalization of tuberculosis in swine must occur In¬ 
directly by way of the thoracic duct. As the number of tubercle bacilli present 
In the tuberculous process of swine are few, the filtering power of the lymph 
glands of these animals is apparently weak. 
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When the findings are considered from the standpoint of meat inspection, 
the author believes the so-called tuberculous soft areas, when present, have no 
significance. In no case when these were present, even in large quantities, did 
the press juice produce tuberculosis in guinea pigs that received 10 cc. sub¬ 
cutaneously. 

Investigations upon the occurrence of antibodies against the Bacillus 
aboi*tus infectiosi in the blood and milk of animals affected with abortionj 
E. Eeinhaedt and K. Gauss {Ztschr. Infektionskrank, u. liyg, Hausticre, 16 
{1915), No. 4? PP* 2I9-B38 ).—^The serum and milk from cows and goats infected 
with B, ahorUis were found to contain antibodies which could be noted by the 
complement fixation and agglutination tests. The amount of antibodies present 
in milk was much less than in serum. 

For preparing the milk serum, the milk is treated on the 'water bath at 45"® 
C, with rennet and filtered. The filtrate is used for the test. The agglutina¬ 
tion titer of animals affected with abortion ranged beween 1:20 and 1:1,000 
and as a rule between 1:100 and 1:500. The complement binding test is re- 
gai*ded positive 'vi^here the deviation is obtained with 0.2 cc. or less of milk 
serum. Milk is given the preference over blood serum because it can be easily 
obtained and on account of the fact that some owners object to having blood 
examinations made. 

Some further experiments in the prevention of bovine epizootic abortion^ 
J. B. Buxton (Fci. Jour,, 70 (1914), No. 472, pp. 507-512 ).—These experiments 
in immunization were conducted with rabbits, goats, and cows located on farms 
where abortion was known to exist. The experiments indicated “ that it is 
possible to produce in susceptible animals a sufficiently high degree of immunity 
against Bacillus abortus by means of suitable doses of a vaccine composed of 
killed organisms. The figures at present available are not sufficiently numerous 
to permit of a definite assertion being made. In view, however, of the many 
advantages which this method of protection possesses over that entailing the 
use of living organisms in which the element of risk of infection from the vac¬ 
cine has to be taken into consideration, further work in this direction is of the 
utmost importance.” 

The action of arsenical dips in preventing tick infestation, H. W. Gratbill 
(Jour. Parasitology, 1 (1914)* No. 1, pp. 4S, 40 )-—Experiments in continuation 
of those published in Bulletin 16T of the Bureau of Animal Industry (E. S. E., 
20. p. 2ST), conducted with a view to determining what protection dipping 
offers for a period of 3 or 4 days after and the effect upon the ticks, are briefly 
reported upon. Two experiments were conducted, in the first of which cattle 
were exposed to infestation on the third and fourth days after dipping, and in 
the second ticks were xipplied to animals 5 days after the last of 4 dippings at 
intervals of 2 weeks and of 1 week. 

In the first experiment it was determined that animals dipped once in a dip 
containing sodium arsenite equivalent to 0.1863 per cent as As-Os were not pro¬ 
tected from infestation when ticks were applied 3 days and 4 days after dipping. 
It was found, however, that the infestation of the dipped animals was light, 
whereas that of the controls was heavy. Thus it appears that dipping reduced 
markedly the degree of infestation. 

The results of the second experiment indicate that dipping animals 4 times 
at Intervals of 1 and of 2 weeks will not protect them from becoming infested 
when ticks are applied 5 days after the last dipping. The degree of this infesta¬ 
tion did not appear to be reduced in the case of the animals dipped at intervals 
of 2 -weeks but in the case of those dipped at intervals of 1 week the infestation 
was reduced to a very marked extent. ' Ticks placed on animals 5 days after the 
last of 4 dippings at intervals of 1 week and, of 2 weeks and permitted 't» 
engorge showed no indication of arsenical poisoning. 
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1*116 chemical control of cattle dipping tanks, C. Williams (So. African 
Jour, Bei,, 11 (1915), No, S, pp, 287-296).--The author reports upon investiga¬ 
tions of oxidation in arsenical solutions made up in the laboratory and of 
arsenical fluids in dipping tanks, substantially noted from another source 
(R S. R., 31, p. 776)* 

[Disease of sheep at the Kodiak Station], M* D. Snodgrass {Alaska Stas, 
Ept, IBUh PP- 77, 78), —description is given of an outbreak of a disease in 
the flock of sheep at the Kodiak Station. It appears that the sheep had been 
fed partly upon hay of poor quality and somewhat moldy, and that this was 
apparently the cause of the disease since none were affected after changing to a 
different hay. Of the SO ewes affected 17 died and 13 recovered. Ail of the 
sheep which survived shed their wool, some losing practically all of it. 

Otacariasis in the Bighorn, H. B. Ward (Jour. Parasitology, 1 {1915), No, 

pp, 121-127, pi. 1), — A new sarcoptid mite which heavily infested the ear of 
a inoiiiitain sheep at EsJ^s Park, Colo., is described as Psoroptcs cervinm. It 
is pointed out that this mite is quite similar to one found in the Pyrenees and 
in the Congo. 

A list of 11 papers referred to is included. 

Dipping vat for hogs and dips; hog worms, lice, and mange; hog lots, 
houses, and water supply, G. A. Cary {Alabama Col, Bta, BuL 185 {1915), 
pp, 35-58, fig, 1). —Practical information is here supplied as to building a 
dipping vat (see p. 691), with brief descriptions of the more important parasites 
of swine, and notes on hog cholera, sanitation, etc. 

Combating hog cholera, Kevermann {Berlin. Tierdrztl. Wchnsehr., SO {191i), 
No, IB, Bcilage, pp, 19-21; Nos, 25, pp. 441-4^5, 26, pp, 457-459, figs. S ),— 
The chief reason given for the great increase in the number of cases of hog 
cholera in Germany is the failure to report the existence of the cli'^’ease to the 
authorities. The veterinarians may also be at fault. Another reason is the 
shipping of animals from districts where the disease is prevalent and where 
vaccinations of hogs agalrnst erysipelas have taken place. The difliciilty in 
differentiating hog cholera from swine plague in some instances i.s pointed out. 
Various rocoinniendations are made for the purpose of improving conditions. 

The bacillary pest, typhus, or paratyphus of shoats, L. Cominotti (Clin, 
Vet. IMHanJ, Eass. Pol. Bunit. e Ig., 37 {1914), No. 23, pp, 989-1004, 2 )ls, 2; abs, 
in Internat. Inst. Agr. [EomeJ, Mo, Bui. Agr. Intel, and Plant Diseases, 6 
{1915}, No, 2, pp, 267, 268), —The investigations conducted by the author in 
Italy have been summarized as follows: 

There is also a bacillary disease of pigs in Italy of a morbid type having 
enzootic characters and a bacillus of the paratyphus B group and wiilch, 
though distinguished by its epidemiological, clinical, anatomical, and patho¬ 
logical characters from swine fever with a filterable virus, has great affinity 
with' it. The Voldagsen bacillus which causes this form of the disease is clis- 
tingiii.slied from the swine fever bacillus by certain cultural characters and 
especially by determined biological characters. The disease produced arti¬ 
ficially ill young pigs less than four months old by the ingestion of a culture of 
Voldagsen bacillus is transmissible by contact to healthy young pigs of the 
same age. Similar infection under the same conditions in pigs of the same 
age with the swine fever bacillus is not transmissible by contact. In small 
doses (2 to 5 cc.) the anti-Voldagsen vaccine does not protect the young pigs 
from infection by contact” , 

A list of 25 references to the subject is appended. 

Casuistical, bacteriological, and patho-anatomical discussions of shoat 
typhoid with special regard to the distribution of this disease, W. Pfeiler 
and K.,' Hu r ler (MUt Kaiser Wilhelms Inst, Landw. Bromberg, 6 '{1914), 
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No. 4, pp. 261-283; ads. m Berlin Tierdrztl. WcJinscTir.^ SO (1914), SI, 
p. 555). —^Tlie autliors find that this is a disease more widespread than is 
usually supposed. In tlie coarse of two years it was located in 22 establish¬ 
ments, in which 100 pigs were found infected. See also a previous note (B. S. 
R., 82, p. 378). 

The cause of pernicious anemia of the horse.—A contribution to the prob¬ 
lem of the ultravisible virus, K. R. and R. Seyberhelm (Arch. Expt. Path. u. 
Phannalcol.y 16 (1914), No. S~4, pp* 149-^1, figs. 10). —^iVfter briefly reviewing 
the literature the authors report at length upon investigations which they have 
condiietecl. They find that pernicious anemia of the horse can be produced 
artificially through the injection of aqueous extracts from the larvae of horse 
botflies (Gastrophilus equl and G. liwinorrlioidalis). The effect was found to 
be due to a toxin to which they have given the name “ oestrin,” the toxic action 
of which appears to be specific for the horse and donkey. The cestrin, which is 
a natural excretion of Gastrophilus larvie, is said to he absorbed through the 
gastrointestinal canal of the horse. The toxic action of G. JuBmorrlioidalis was 
found to be very much greater than that of Q. eqiii. Pernicious anemia can be 
produced in the horse through the injection of blood from animals in which the 
disease has been brought about by the extract from Gastrophilus kirvm. 

A bibliography of 2") titles is included. 

Experiiiieiital Investigations of the cause of pernicious anemia of the 
horse, K. R. and R. SnynEEiiELM (Berlin. Tierlirztl. Wclimchr., SO {1914), No. 
S4, pp* 609-612). —A somewhat briefer report of the investigations above noted. 

Poultry diseases, E. J.. Wostley {New York: Orange Judd Co., 1915, pp. 
XIA-figs. S4)* —^A popular work dealing with the causes, symptoms, and 
treatment of diseases of poultry, with notes on post-mortem examinations. 

Experiments on cysttcerci of Tsenia pisiformis and of T. serialis, J. E. 
Ackeet (Jour. Parasiiology, 1 (1915), No. 3, pp. 151-158). —The author’s experi¬ 
ments indicate that the dog tapeworms T. pisifoi'^nis and T. serialis will not de- 
\elop in fowls. Previous investigations show that T. pisiformis fails to develop 
in man and in swine, and that T. serialis does not develop in man, swine, cats, 
or ferrets. 

Experimental ingestion by man of cysticerei of carnivore tapeworms, 
M. G. Hall (Jour. Parasitology, 1 (1914), No. 1, pp. 42-44)* —Ingestion experi¬ 
ments have led to the conclusion that records of the development of Twnia 
pisiformis in men are erroneous. The other species referred to are Multiceps 
serialis, T. teniwformis, T. krahhei. T. tenella, T. oris, T. hydatigena, and M. 
multiceps. Tlie facts presemted indicate the correctrie.ss of the generally ac¬ 
cepted view’ that adult cestodes of the genus Tsenia occurring in Carnivor£e do 
not occur in man. 

Observations on the eggs of Ascaiis lumbricoides, W. D. Foster ' {Jour. 
Parasitology, 1 (1914), No. 1, pp. S1~S6, figs. 4)* 

A peculiar morphologic development of an egg of the genus Ti'opidocerca 
and its probable significance, W. D. Foster {Jour. Parasitology, 1 (1914), No. 

, A pp. 45-41, fig* i). 

Rhabditin.—Contribution to a* science of nematology, N. A. Cobb (Jour. 
Parasitology, 1 (1914), No. 1, pp. 40^ 41, pl* 1)^ 

RITEAL E1’GI1‘EEEIN'&. 

Practical talks on farm engineering, R. P. Clarkson (New York: Double- 
day, Page Co., 1915, pp. XV-P22S, pis. 11, figs. 21). —This book, written in 
popular form, gives simple explanations of several everyday problems in farm 
engineering and farm mechanics for the use of the practical farmer. The fob 



682 


BXPEElMBN^ STATICS' BECOm 


lowing general topics are discussed: Farm buildings and building materials, 
farm water supply and sewage disposal, farm powder, drainage and irrigation, 
the cost of road biiliding, tbe w^orking principles of orcbard beaters, and tke 
forms of electricity. A final section gives useful tables for engineering 
calculations. 

Irrigation laws of tlie State of Hew Mexico (Santa Fe, ¥. Mex.: State Bd. 
Water Conirs,, IDI4, pp. 67). — Tbe text of tbe laws is given. 

Tlie Colorado statute incli and some miner’s inch measuring devices, V. M, 
Cone (Colorado Sta, Bui, 207 (1915), pp. 3~16, figs. 5). —Tbis bulletin, based 
on a cooperative agreement between tlie Office of Experiment Stations and tbe 
Colorado Station, reports tbe results of a series of experiments on box tubes, 
tbln-edged orifices with free flow, and tbe so-called Uncompabgre orifice, tbe 
object of wbicb w'as to secure definite information concerning tbe Colorado 
statute incb and experiments on tbe so-called Azusa hydrant, a miner’s inch 
device used in southern California (E. S. R., S2, p. 683). 

In the box-tube experiments tbe boxes used were 16 ft. long and were given 
a descending grade of I In. to tbe foot, tbe discharge end being, therefore, 2 in. 
lower than tbe intake end. Metal strips i in. thick were placed around tbe 
intake end of each box so tbe inside dimensions of tbe orifice could be accu¬ 
rately determined. Tbe inside depth of tbe box was practically 6 in, in every 
case and tbe waiter surface was 5 in. above tbe top of the orifice. A thin metal 
slide was made to fit betvreen tbe metal strips on tbe end of tbe box, and 
this was adjusted to give any width of opening from 2 to 16 in. It was found 
in general that the discharge for any certain size of orifice increased as tbe 
width ^ tbe boxes increased, except for a slight reduction when tbe orifice 
was nearly tbe same size as tbe box. ** Tbe number of statute inches to one 
second-foot, therefore, decreases with a decrease in tbe size of tbe box, and 
also tbe number of statute Inches to one second-foot increases as tbe size of 
tbe orifice is increased, which means that tbe discharge of each square incb 
of orifice decreases as tbe size of tbe orifice is increased. This is tbe opposite 
to the results obtained with tbin-edged orifices having free flow, l&ox tubes wdtb 
orifices from 12 to 90 sq. in. gave discharges with tbe number of statute inches 
to 1 second-foot vai^dng from 33.T to 3S.4, and a greater number w^ould no 
doubt be obtained for still larger orifices,” 

In tbe experiments with tbin-edged orifices with free-flow sizes of orifice rang¬ 
ing from 1 in. square to 6 in. deep by 6 in. wide w'ere used. The depth of water 
above the top of the orifice was 5 in. in every case. A concrete box was used 
having a cross section of 10 ft by 6 ft. It was found that the discharge for 
each square inch of opening increased as the size of the opening was increased. 

For a constant depth of orifice the discharge per square inch of opening is the 
greatest for a width of 1 in., decreases as the width is increased for a few 
inches, or approximately until the orifice is square for the larger sizes of 
.orifices, and then increases as the width is increased. The number of statute 
inches to 1 second-foot varies from 42.9 to 35.5, but for tbe sizes of orifices com¬ 
monly used for measuring water to tbe individual irrigator it is probable tbe 
value would be from 36 to 37, and a.s low’ as So might • be obtained for wider 
orifices. . . . The discharge through full contraction, thin-edged, free-flow 
orifices having a depth or vertical dimension of 6 in. and a head of 5 in. above 
tbe top of tile orifice, is represented by tbe formula 


^= 0 . 1696 - 0 . 064 - 


0.06 

1 + 0 . 01562*6 


in wbicb Q is In second-feet and 6 is tbe breadth or borizontal dimension of tbe 
orifice in inches,” 
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In the experiments witli the Uncompahgi*e orifice it was found that the dis¬ 
charge was gi*eater than through the sharp-edged orifices with free flow on 
account of the comparatively high velocity of approach in the orifice bos. 

In the experiments wflth the Aausa hydrant it was found that the actual dis¬ 
charges were from 2 to 6.4 per cent less than the intended discharges. How¬ 
ever, in actual practice the orifices become larger, due to the edges rusting, and 
the head of water is usually greater than 2 in., because a small amount is 
allowed to pass over the spillway or overflow.” 

While the value of the Colorado statute inch has been assumed to be 1/38.4 
part of a cubic foot per second, it is concluded that this does not constitute a 
legal definition of the statute inch, since the number of statute inches to the 
second-foot may vary from at least 33.7 to 42.9 and still conform to the law in 
every particular. 

Sixth biennial report of the state engineer to the governor of Morth 
Dakota for the years 1913-14 {Bien, Rpt State Engin. W. Dak., 6 (1913-14)f 
pp. 157j pis. 11). —This report covers the operations of the state engineer’s office 
during 1913 and 1914, giving special attention to drainage, highways, stream 
measurements, and coal mining. 

Irrigation and water conveyance and diversion (Verslag Burgerl. Openb. 
Werken Eederland. Indie, 1912, pt. 4, pp. IX-\-16S, pis. 16). —This reports the 
progress of irrigation and water conveyance and diversion works for the 
year 1912. 

The practical operation of irrigation works, S. G. Poetes (Dept. Ini. 
Canada, Irrig. Branch Circ. 1 (1914)^ PP- 10). —This is a discussion of practical 
points In irrigation. 

Beport on irrigation experiments at Bochester, H’ew York, conducted 
Jointly by Bochester Bailway and Light Company and Hew York State 
College of Agriculture at Cornell University, season of 1913, E. H. Pishee 
(Manuscript (not printed), pp. 19, blue prints 10, photogy'aphs 10). —This manu¬ 
script contains the results of irrigation experiments with raspberries, black¬ 
berries, beans, peaches, and apples, using furrow irrigation and the so-called 
Skinner overhead irrigation. The furrow system was used with peaches and 
apples and the overhead system with the beans and berries. 

While the results obtained are for one season only, it is stated that they 
were in general fairly satisfactory. It is thought to be reasonably certain that 
irrigation will pay on berries and that there is some hope of success on other 
crops. 

[Irrigation experiments], Gerlach (Mitt. Kaiser Wilhelms Inst Landw. 
Bromberg, 6 (1915), No. 5, pp. 328-859). —Four years* irrigation experiments 
with dllTerent field and truck crops on light loamy sand soils are reported. 

During the four years irrigation on light soils was generally accompanied 
by marked increases in crop yield, particularly in the years with greater rain¬ 
fall. In such years certain crops were especially responsive to irrigation, par¬ 
ticularly those %vhose most luxuriant development occurred during short dry 
periods. 

It was further found that on these light soils fertilization favorably influenced 
the utilization of Irrigation water. 

Problems relating to the tile drainage of irrigated lands, H. O. Mxeleb 
(West. Engin., 5 (1915), No. 10, pp. 431-434* fig^- —The design and construc¬ 
tion of a tile drainage system for irrigated land is discussed and methods and 
a chart for calculating sizes of tile are given. 

Contributioiis of the chemist to the potable water industry, W. P. Mason 
(/own Indus, md Engin. Chem., 7 (1915), No. 4, pp. 289, 290). —This article 
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explains especially liow cliemical and bacteriological examinations supplement 
one another in determining the character and quality of potable water. 

The treatment of waste waters from tin and lead mines, gut factories, and 
piggeries, G. B. Kershaw (Surveyor, 47 (1915), No. 1209, pp. 401h 405). —This 
article states that the sewage from piggeries is often ten to fifteen times as 
strong as domestic sewage of average strength. “ The total dry-weather volimie 
of liciuM sewage per pig may amount to some 4 to 5 gal. daily, and during rainy 
days there will he a considerable addition to this quantity. . . . 

'‘Preliminary treatment of such a strong liquid is best carried out by 
precipitation with lime in settling tanks, constructed in duplicate, each of them 
having a capacity equivalent to about days’ flow of sewage. The tank 
liquor is best treated on deep percolating filters of medium-sized material, and 
the filter effluent should be passed through shallow sand-straining filters. Un¬ 
less a very low rate of treatment is adopted—say 20 to 25 gal. per cubic yard 
per 24 hours—a good effluent can not, as a rule, be uniformly obtained, and in 
general it is much better, wherever practicable, to dilute the tank liquor with 
from two to three times its volume of clean water, and then to filter at a rate 
of about 75 gal. per cubic yard per 24 hours.” 

The separation and removal of microbes suspended in water by a stream 
of air, A. Tkillat and M. Fohassier (Compt. Bend. Acad. Sci. IParisI, 15S 
(1914), No. 7, pp. 518--521; aM. in CJiem. ZentU., 1914, I, No. IS, pp. 1294, 1295; 
Wmser %. Ahwasser, 8 (1914), No. 8, p. 4S1).—^An experiment is described which 
showed that with a wmter of constant surface tension containing diiferent 
microbes in suspension the admission of a stream of air not only forced the 
microbes to follow the air but effected their separation according to their size. 

Dynamite experiment, F.’G. 'Spring (Ayr. Bui Fed. Malay States, 2 (1914), 
No. 11, pp. 297, 298) .—The results of exi)eriments conducted at the Experimental 
Plantation at Kuala Lumpur on soil of a poor lateritic nature on wlildi the 
rubber plants were backward in growth are reported. 

Three rows, each containing 34 trees w’ere used, two row's being kept as con¬ 
trols. The cartridges were placed at a depth of 2^ ft below the gi'ound sur¬ 
face, one between two trees 12§ ft. apart. After seven months and a few days 
the average increase In girth was 2.56 in. in the dynamited row, and 1.81 and 1.62 
in. in the control rows. 

On the use of explosives and of the blow lamp in the garden, H. B. DtrUHAM 
(Jour. Hoy. Sort. Hoc., 4^ (1914), No. 1, pp. 7-18). —This report is in tw’O parts. 

The first, dealing with the use of explosives, briefly describes methods of 
procedure in blasting soils and reports experiments made to determine the value 
of explosives for loosening the soil on small areas, such as intensely cultivated 
gardens, 

Cheddite cartridges with 2, li, 1, and i oz. charges were placed 3 ft. apart 
and at a clepth of 3 ft. Potatoes responded in a marked manner to the use of 
the explosive, the 1-oz, charges being accompanied by about 15 per cent increase, 
the 1-oz. by 43 per cent, and the 2-oz. by 88 per cent. Cauliflower and cabbages 
showed no appreciable difference in blasted and unblasted soils. With peas the 
■ mimber of plants was much smaller on the unblasted side but they blossomed 
and matured a week earlier than on the blasted soil. Carrots, onions, and 
Scorzonera gave a gi*eater- number of plants and germinated and developed 
miieli better on the blasted soil. This was particularly marked in the ease of 
Scorzonera. 

In the second part the use of the plumber’s blow lamp for the destruction of 
weeds and Insects Is briefly described. 

Blast furnace slag in concrete, W. A, Aiken (Iron Trade Rev., 55 (1914), 

^ No. 1, pp. $1, $2; ads. in Indus. Etigin. and Bngin. Digest, 14 (1914), No. 9, 
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pp. S80, S81). —An extended series of tests in whicli five lots of 100 eacli of 6-in, 
cubes, mixed in the proportions of 1 part cement, 2 parts sand, and 4 parts 
blast furnace slag and passing the l^-in. sieve but retained on the Irl-in. sieve, 
were crushed at periods of 28 days, 3 months, 6 months, 9 months, and 1 year, 
respectively, is reported. 

The results indicate that slag may be employed as an aggregate in conipeti- 
tion with broken stone or gravel. Prom the actual strength of the concrete 
developed in these tests, its weight per cubic foot, the recognized solubility of 
slag which permits it to act as a puzzolanic material, its alkaline nature which 
is especiallj’ conducive to rust-proof in the case of reinforced concrete, and from 
the relatively high combined percentages of silica, alumina, and iron, which 
make for permanency of the resulting concrete, the conclusion is that slag is 
satisfactory for use as an aggregate in concrete.” 

Oil-nils:ed Portland cement concrete, L. W. Page (U. S. Dept. Apr. Bui. 230 
{1915) i pp. 2d, pis. 8, figs. 7).—This is a revision of Office of Public Eoads 
Bulletin 46 (E. S. R., 2S, p. 85) and presents the results of more recent labora¬ 
tory and service tests of oil-mixed concrete. 

The conclusions so far reached are summarized as follows: ‘*The admixture 
of oil is not detrimental to the tensile strength of mortar composed of 1 part 
cement and 3 parts sand when the oil added does not exceed 10 per cent of the 
weight of the cement used. The compressive strength of mortar and of con¬ 
crete suffers slightly with the addition of oil, although wffien not to exceed 10 
per cent of oil is added the decrease in strength is not serious. Concrete mixed 
with oil requires a period of time from 50 to 100 per cent longer to set hard 
than does plain concrete, but the increase in strength is nearly as rapid in the 
oil-mixed material as in the plain concrete. Concrete and mortar containing oil 
admixtures are almost perfectly nonabsorhent of wmter and are therefore excel¬ 
lent materials to use in damp-proof construction. The addition of oil, however, 
does not appear to increase to any great extent the impermeability of concrete 
subjected to heavy water pressure, and this method alone wdll probably not make 
the concrete proof against the actual percolation of waiter through the 
mass .... Laboratory tests show that oil-mixed concrete is just as tough and 
stiff as plain concrete, and, furthermore, its elastic behavior wdthiii working 
limits of stress is identical with that of plain concrete. The bond hetw’'eeii con¬ 
crete and plain-bar reinforcement is decreased by the use of oil in the concrete, 
but when deformed l)ars, wive mesh, or expanded metal is used there is no 
apparent decrease in the bond.” 

A series of experiments to determine wffiat effect the addition of oil has in 
retarding the action of alkali salts on the cement indicated that the action of a 
10 per cent solution of sodium sulphate wms materially retarded by the addi¬ 
tion of 5 to 10 per cent of oil to a 1: 3 mixture. 

Of 29 replies to letters inquiring as to the success or failure obtained by users 
of oil-mixed concrete, only three were wholly unfavorable. 

^Portland cement concrete pavements for country roads, C. H.' Moorefield 
and J. T. Voshelx (U, 8. Dept. Agr. Btil. 249 (1915), pp. 34, pis. ii).— -It is the 
purpose of this bulletin to supply information on the subject of Portland 
cement concrete pavements for the use of high^vay engineers and others in¬ 
terested In the improvement of public roads. 

It is stated that the economic efficiency of concrete roads is undetermined 
at present, but the indications are that this type of construction wnll prove 
to be well suited for certain, conditions. The princiiml advantages possessed 
by concrete pavements are briefly 'stated as follows: *‘(1) As far as can be 
judged, they are durable under ordinary suburban and rural traffic conditions. 
* » • (2) They present a smooth, even surface, wdilch offers very little resist- 
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ance to traffic. ... (S) They produce practically no dust and may be easily 

cleaned (4) They can be maintained at comparatively small cost until 
renewals become necessary. (5) They may be made to serve as an excellent 
base for some other type of surface when resurfacing becomes desirable. (6) 
They present a pleasing appearance.” The principal disadvantages are ‘**(1) 
They are somewhat noisy under horse traffic, (2) There is no method of con- 
stnictlng necessary joints in the pavements which will entirely prevent exces*’ 
sive wear in their vicinity. Furthermore, joints do not altogether eliminate 
cracking, and wherever a crack develops it must be given frequent attention 
In order to prevent rapid deterioration of the pavement. (3) They can not 
be as readily and effectively repaired as many other types of pavements. . . . 

“ The one-course type of concrete pavement is greatly to be preferred to the 
two-course type, hut there are conditions under which the adoption of the two- 
course type of construction may be justified. The proportion of cement to 
the sand and coarse aggregate combined should not be less than about 1: 5, and 
the proportion of sand to coarse aggi‘egate should not be less than : 3, nor 
greater than 2:3. Ordinarily, vrhen gravel is used as coarse aggregate, the 
proportions may be made 1 part of cement to parts of sand to 3 parts of 
gravel, and when crushed stone is used as coarse aggregate 1 part of cement 
to If parts of sand to 3 parts of crushed stone. 

“Ail types of contraction Joints which have yet been devised require careful 
and frequent attention in order to prevent rapid deterioration of the pavement 
in their vicinity. It appears that better results are obtained by spacing the 
joints at an angle of about 75® to the center line of the road than when they 
are placed at an angle of 90®. Thin bituminous wearing surfaces for concrete 
pavements can not be economically justified at present. . . . 

“ Intelligent engineering supervision is absolutely essential in concrete pave¬ 
ment construction, because defective materials or workmanship can not be 
readily repaired after the pavement is completed, and they are not usually 
apparent until the pavement lias been In use for some time.” 

Specifications are given wdiich are believed to typify the best practice which 
has been developed in concrete pavement construction. 

^ Vitrified brick pavements for county roads, V. M. Peibce and C. H. Moose- 
wmm (U, B. Dept. Agr. Bui, 24$ {1915), pp, SB, pis, 10, figs. B ).—^This is a 
revision of Department Bulletin 23 (E. S. B., 30, p. 86), 

Hotes on the width, alignment, grade, and drainage features of the 
designing of country roads, B. A. Meeker {Engin, und Gontract., 42 {1914), Vo 
15, pp. 546, 347)---“This is a brief summary of important details connected with 
the preparation of plans for rural road improvements under New Jersey con¬ 
ditions. 

It is stated as axiomatic that the width of roads should be in multiples of 8 
ft., and that in order to obtain a roadway of sufficient width to accommodate 
travel passing in both directions'24 ft. may well be taken as the minimum allow¬ 
able' width; The important considerations in alignment are pointed out as 
direct distance, grades, and the economic features of grading. Grade is con¬ 
sidered to be the most important economic feature in road design. As regards 
drainage, it is thought that for earth roads a fall of 1 in. per foot from the 
center to the gutters, for -water-bound macadam f in. per foot, and for bitumin¬ 
ous concrete 4 in. per foot is sufficient. For country roads gravel or plain 
macadam is thought to be sufficient for surfacing. 

Progress reports of experiments in dust prevention and road preserva¬ 
tion, 1014 (U. B. Dept Agr, Bui. 257 {1915), pp, 44).—This bulletin reports 
the results from a number of experiments in dust prevention and road preser¬ 
vation conducted by the Office of Public Eoads in 1914, a similar report for ISIS 
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liaving been noted (E. S. R., 31, p. 686). The materials used and methods 
employed in the experiments, the several kinds of roads and varying condi¬ 
tions of traffic, and analyses of materials and cost data are also given. 

A second series of experimental bituminous treatments of coralline rock 
roads in Dade County, Fla., using light and heavy oils and two water-gas tar 
products, clearly demonstrated that the greatest difficulty to be overcome in 
any future large-scale construction of bituminous coralline rock roads is the 
harmful effect of rains on the prepared surface before the application of the 
bitumen. The high cementing power of the rock causes it to bind strongly 
when wet unless the dust is entirely removed in the screening. The surface 
is thus rendered more or less impervious, and the treatment becomes in effect 
only a surface treatment. This difficulty may be met by performing such work 
in the dry season of the year or by keeping at all times the prepared surface 
work and the bituminous application well together.” After a year of service 
none of these exi^eriments showed any decided evidence of failure. In con¬ 
nection with these experiments a section of ox*dinary coralline rock surface was 
treated with calcium chlorid at the rate of 1.49 lbs. per scjuare yard, the pur¬ 
pose being to maintain a damp surface on the coralline rock road. After sev¬ 
eral weeks of wear the surface was damp at all times, but pitted to some extent, 
showing bare rock in spots. 

Experiments were also conducted at West Palm Beach, Fla., with oil, tar, oil 
asphalt, and coralline rock to develop a more economical and durable road 
surface than is obtainable by the use of coralline rock under ordinary methods 
of construction. Experience gained from the construction in the experiments 
at Miami, Fla., previously noted, and from their Inspection after long usage 
by traffic showed conclusively that the best method of treatment involved the 
use of rock from which the finer particles had been removed to provide for 
uniform penetration of the bitumen. . . , The general method of construction 
preparatory to the application of the bitumen was, in brief, as follows: The 
preparation of a thoroughly compacted subgrade parallel to the finished sur¬ 
face and composed of the rock originally in the roadbed; upon this, a course 
of screened rock with a uniform loose depth of 3 in., lightly compacted to allow 
a maximum penetration of bituminous material.” An insx>ection of these ex¬ 
periments the following year showed that the residual asphaltic petroleum was 
used with uniformly good results in one ca.se, while in a second case the sec¬ 
tion, although in good condition and free from any wearing defects, presented 
a varied appearance which is attributed to the varied weather conditions under 
which the experiment %vas constructed. The i-efined coal-tar experiments were 
in good condition in one case, but in a second case the tar had become hard 
and friable, necessitating a surface treatment to prevent wear. One oil asphalt 
section wms in excellent condition, while a second section had a mottled appear¬ 
ance, due to bleeding of the bitumen to the surface. A water-bound coralline 
rock macadam section showed a smooth, unbroken surface true to cross section. 
A comparison of this experiment with the bituminous-bound experiments indi¬ 
cated that the water-bound macadam had worn down about | in. below the ad¬ 
jacent bitiiminous-bound section. 

Supplementary reports of experiments at Miami, Pla., with oil and coralline 
rock in 1913; on Rockville Pike, Bid., with tar and asphaltic petroleum in 1913; 
at Washington, D. C., with surface treatment with tar preparations and oils in 
1912; at Chevy Chase, Bid., with bituminous concrete, cement concrete, oil-cement 
concrete, vitrified brick, and bituminous surface treatments on concrete In 1912; 
at' Chevy Chase, Bid., with bituminous construction and surface treatment in 
1911; at lainaica, N. Y., with oil-cement concrete, oil asphalt, tar, and fluxed 

9635^*--No. T—15- 7 
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native asphalt la 1911; at New York, N. Y., and Ridgewood, N. J., with oil- 
cement concrete in 1910; at Boise, Idaho, with oil-gravel macaclani in 1910; at 
Ames, Iowa, with oil-asphalt gravel in 1910; at Knoxville, Tenn., with tar and 
oil preparations in 1910; at Youngstown, Ohio, with slag, slag anti lime, slag 
and waste sulphite liquor preparation, and slag and tar in 1909; at Newton, 
Mass., with asphaltic preparations, tar preparations, residual oil, and molasses- 
oil-lime in 1908; at Garden City, Dodge City, Bucklin, and B^ord, Ivans., with 
sancl-clay in 1908; and at Bowling Green, Ky., with Kentucky rock asphalt in 
1907 are also Included. 

Proceedings of good roads institute held at University of North Carolina,' 
March 17-19, 1914 (Ah C, GeoL and Econ. Survey, Econ. Paper S9 (1914)^ 
pp, 117, pis, 4 , figs. 15). —^This report includes the following special articles: 
Boad Surveying and Alapping, by T. P. liickerson; The Use of the Abney Hand 
Level, by T. P. Hickerson; Economics of Road Construction, by W. S. Fallis; 
Sand Clay and Topsoil Roads the Economic Roads for North Carolina, by J. H. 
Pratt; Natural Sand Clays in the North Carolina Piedmont Belt, by J. E. Smith; 
Dirt Roads, by J. H. Pratt; Drainage of Roads, by T. P. Hickerson; County 
Highway Bridges, by J. M. Ambler; Culverts, by R. T. Browni; Road Alachinery 
Required in County Road Construction, by N. C. Hughes, jr.; Road Surfacing 
Materials in North Carolina, by O. Cobb; and Lignin Liquor as a Binder for 
Alacadam, Gravel, and Sand-clay Roads, by G. N. Moore. 

Steam as the by-product of internal combustion engines, J. B. Mebiam 
{Gas Engine, 16 {1914), Eo. 11, pp. 704-709, figs. 6). —The author shows by dis¬ 
cussion and experiment that if an inclosed cooling system is used and only 
steam is allowed to escape, all of the water used must eventually be turned into 
steam. The total heat units of the fuel lost to the water jackets are fully 
recovered and restored to the steam. In tests of such a system no difficulty or 
detrimental effects were experienced when operating the engine at maximum 
load with the jackets under full steam pressure and temperature. “Another 
marked advantage in this process is found in the fact that the thermal efficiency 
of the engine is impi'oved so that the fuel consumed is at least 2 per cent less 
at maximum load and fully 15 per cent less at one-fourth load.” 

Increasing output of gas engines (Potver, 40 {1914). A^o. 10, pp. 540, 541, 
figs. 4)-—A method is described for increasing the output of gas engines, In 
which the burnt gases are first scavenged and the working charge then admitted 
under pressure, thus Increasing the weight of the charge and consequently rais¬ 
ing the mean effective pressure. 

Gas-engine valve setting,' G. W. AIuench (Poiver, 40 (1914), A'^o. 15, pp. 
547 , 548 , fig. i).—This paper discusses the causes leading to altered valve 
timing and gives simple directions for the proper resetting of the valve gear. 

Oil engines for pump irrigation and the cost of pumping, G. E. P. Smith 
^ Bnl. 74 {1915), pp. 579-450, pis. 4 , figs, id).—This bulletin de¬ 

scribes fuel oils and tlieir tests and oil engines of the Diesel, modme<l gasoline 
engine, and hot-bali groups, reports tests of the last two types as to fuel economy, 
capacity, speed regulation, and power development, discusses oil engine charac¬ 
teristics based on the tests reported, and gives data on tlie cost of pumping for 
irrlgatlon. 

It is poliited out that gasoline is too expen.sive a fuel for pumping engines in 
Arizona. Cheap distillates of from 39 to 44** Baiime with low’ flash point are 
deemed the most advisable to use at the present time, these being preferably 
purchased in carload lots. 

It is thought that Diesel engines are not adapted to farm conditions. “ Four¬ 
cycle gasoline engines with electric Ignition and suction fuel feed can be modified 
to burn heavier distillates successfully by feeding wrater with the charge. 
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Preheating of the charge, also, is necessax-y in cold weather, and the heavier 
distillates require higher compression and earlier ignition than gasoline in order 
to give the best results. The water feed is the most important factor. . . . 
Gasoline engines already’- in service can be altered by replacing the fuel mixer 
and the exhaust block with specially designed ones, or by adding a homemade 
device for feeding water into the air inlet pipe. . . . The effects of the water 
in the charge are softened explosions, more complete combustion of the fuel, a 
cleaner cylinder, cleaner valves, uniform temperatui*e with reduced loss of 
power in the jacket water, and no preignition. Despite the loss of power in the 
heat of vaporization of the feed water, the fuel economy of the engine is not 
iow^ered. 

Two-cycle engines with hot-ball ignition and fuel injection at the end of 
the compression stroke can be operated on low gravity distillate, even down to 
30"" Baum§ for small engines, and to 24“ Baumd for large engines, provided the 
compression pressure is increased to ISO lbs. per square inch. As in the case of 
4-cycle engines, water feed is essential except perhaps when the engine is car¬ 
rying less than one-third of its full load. , . . Forced-feed lubrication is nec¬ 
essary for hot-ball engines and is desirable for large 4-cycle engines. Pump 
circulation gives much better results than the thermosiphon system for hot-ball 
engines. 

**Puel economy of 9 or 10 brake horsepower-hours per gallon of fuel oil is 
possible with farm engines of either type, assuming the engine to be in good 
condition. In the average ranch pumping plant the fuel economy is about 6 or 
7 horsepowei'-hours per gallon. The determining factor of fuel economy is the 
adjustment of the fuel valves. . . , NeaiTy all oil engines are operated with 
the fuel valves opened wider than is necessary. . . . Mechanical losses of 
power in an engine are most important when the engine is only partly loaded. 
An engine should be run at fi*om three-quarters to full load. A purchaser should 
compute his power requirements carefully and then add about 15 per cent to 
determine the size to buy. At altitudes of from 3,000 to 5,000 ft. from 25 to 30 
per cent should be added to the computed capacity. , . . The piston displace¬ 
ment per minute per horsepower is the best indication of the capacity of an 
engine. . . . The quantity of humidifying water should be controlled by the 
governor. . , . 

Four-cycle oil engines with electric ignition are proving to be quite as re¬ 
liable as gasoline engines. The combustion of the fuel oil is perfect and there 
is no exhaust smoke. The explosions can be timed perfectly and they occur 
with great regularity. Comixared with gasoline, the only disadvantage in burn¬ 
ing tops is with respect to starting in cold weather, when it is necessary to run 
for from one to five minutes on gasoline and then change over to tops. 

The experience had with hot-ball engines in Arizona to date has been iui.sat- 
Isfactory. The combustion is imperfect, usually bad. Hot-ball ignition has 
serious disadvantages. The evil effects of leaky comi)ression are very great. 
Pump lubricators, water-circulating pumps, and friction-clutch pulleys are 
required even on small engines. On careful analysis the hot-ball engines do not 
have any advantage in simplicity. Their useful life will be less than that of 
4-eycle engines. ... 

“ The use of tops in place of engine distillate decreases the cost of pumping 
from 20 to 40 per cent The cost of pumping on a 40-ft lift with 4 ft. depth 
of ^ application varies from $8 to $20 per acre, according to whether the plant 
is used much or, little. Under the most favorable conditions the cost of pumped 
watei* is no gi'eater than the cost of river water. The cost of pumping on a 
100-ft. lift with 4 ft depth of application varies from $20 to $40 per acre. 
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Eanciies dependent upon so hlgii a lift should be devoted to high-priced crops, 
such as orchard fruits and vegetables, or to crops whose water requirements 
are low, such as millet sorghums, com, and sugar beets. Not over oiie-fourtli 
of the acreage should be used for alfalfa. Electric povrer at the rates pre¬ 
scribed by the Arizona Corporation Commission is much more costly than the 
use of oil engines. 'The largest item of cost is the fixed charges. In order to 
reduce these charges the plant should be used all possible. Never shut down 
at noon or at night through the irrigating season from March to July. One 
pumping plant should serve two or more ranches.” 

Testing small centrifugal pumps, M. R. Blish {Power, {1915), Mo. ii, 
pp. 370-373, figs. 7). —Methods and apparatus for making capacity tests of 
centrifugal pumps are described and the apparatus is illustrated. 

Sizes of motors driving centrifugal pumps, E. M. Marshall {Power, 40 
{1914), Mo. 11, pp. 3SS, 384, fid- f)*— f’he calculations necessai-y for determining 
the proper size of motor to drive a centrifugal pump under given conditions of 
delivery and head are outlined and a chart for simplifying these calculations 
Is given. 

A graphical process for choosing the electrical drive for pumps, M. Gaze 
{Jour. GasheleucM., 57 (1914), Pp- 726-730, figs. 11; ahs. in Wasser u. AOwasser, 
9 (19X4), Mo. 2, p. 44)- — M graphical process for facilitating the choice of 
electrical driving equipment for pumping machinery is described. 

Electricity for the farm, F. I. Anderson {Mew York: The Macmillan Go., 
1915, pp. XXinA-265, pis. 8, figs. #).—This book is intended primarily to give 
the farmer a practical working knowledge of electricity for use as light, heat, 
and power on the farm. It is divided into three imrts with reference to power 
sources, namely, water power; electricity; and gasoline engines, windmills, etc. 

The following chapters are included: A wmrking plant; a little prospecting ; 
hoiv to measure water power; the water wheel and how^ to install it; the 
dynamo, what it does, and how; what size plant to install; transmission lines; 
wiring the house; the electric plant at work; gasoline-engine plants; the storage 
battery; and battery-charging devices. 

Electro-culture (Sei Amer. Sup., 79 {1915), Mo. 2051, pp. 258, 259 ).—This is 
a resumd of the literature and a summary of facts from scattered sources. 

It has been found that the experiments of the past fall naturally into five 
classes, differing principally in the method of application of electrical energy. 
These are (1) illumination by electric light, (2) conduction of atmospheric 
electricity from an elevated collector to an electrode in the sol-1 or to discharge 
points above the plants, (S) constituting the soil the electrolyte of a voltaic 
eel! by burying in it tw’o plates of-dissimilar metal connected by a conductor, 
(4) passing' current from an external source through the soil between' elec¬ 
trodes buried therein, and (5) production of a silent or glow discharge through 
the air from overhead antennm to the soil. 

“The impression' gained from the literature of electro-culture is that the 
last word is by no means said. .From the nature of the publications it would 
appear that the individual investigations have been too cursory. There has 
been too little systematic variation of conditions, and especially of the elec¬ 
trical conditions. It seems highly desirable that a much more extensive 
investigation, providing the possibilitiy of trying different intensities of elec¬ 
trification under various conditions of cultivation, irrigation, etc., all during 
the same season, should be carried out. It is significant that the only investi¬ 
gator to attempt an extended examination of the field was able to locate and 
eliminate many faults in his method, and thus obtain good results in the end 
in almost' every case, often reversing his previous experience.” 
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The silo and its use, C. H. Eckles (Missouri 8ta» BuL 13S (1915), pp^ 
S-19, figs, 5).—This bulletin gives general information regarding silos and 
silage and briefly describes the stave, concrete, plastered, and tile silo types. 

Hog, calf, sheep, and goat dipping vat, C. A. Gary (Alahama CoJ. 8ta. BuL 
1S5 (1915)> pp. 3S-Jff fig. I).—Directions, with a plan, for constmcting a 
concrete dii^plng vat are given. 

Poultry house construction, R. E. Jones and D. E. Card {GonnecMcui 
Storrs Sta, BuL 81 (1915), pp, 31-55, figs. 16 ).—The purpose of this bulletin 
is to present in concise form some of the essential points to be considered in 
poultry house construction and to give plans and speciflcations for some of the 
houses that have given good results at the station, Including the so-called con¬ 
test house, the Gilbert farm poultry house, and the colony brooder house. The 
Connecticut trap nest and dry mash hopper are also described. 

Features of construction that are especially emphasized are proi)er window 
space, ventilation, and floors. “All windows or openings should be so located 
that the sun may reach every part of the interior of the house as many hours 
as possible during each day. A safe proportion of glass to use is 1 sq. ft. of 
glass to each 12 sq. ft. of floor space. ... A curtain made of very thin 
unbleached muslin will allow fresh air to pass in and the moist, foul air to 
pass out, thus furnishing plenty of ventilation without drafts These curtains 
are for use only during cold weather and should always be open during the day 
except when it is necessary to close them for protection against storm. Win¬ 
dows may be placed either in the front or ends as best suits the type of house, 
but the curtain area should be as near the center of the front as possible in 
order to prevent the wind blowing in one end of the house, sweeping across the 
floor, and out at the other end. A safe rule to follow in estimating the curtain 
area is to allo'w 1 sq. ft, of cloth to each G sq. ft, of floor space. . . . The hens 
seem to prefer a dirt floor and it provides a natural dust bath at all seasons of 
the year. ... It is best to put a layer of sand 5 or G in. deep over the dirt as 
this will help to keep the house dry and at the same time will prevent excessive 
dust. P’or a permanent, moisture-proof and rat-proof floor, concrete well insu¬ 
lated with a layer of tarred paper is best. All concrete floors should be eov- 
ei'ed with a layer of sand and a thick layer of litter to make the birds more 
comfortable and to facilitate cleaning. A board floor can be used to best advan¬ 
tage in a portable house that is likely to be moved at any season of the year. 

The main consideration in the selection of material for a poultry house is 
that the house must be tight on three sides. 

Advisoiy pamphlet on camp sanitation and housing (San Francisco: 
Com. Immigr. and Housing Cal., 1914, PP- ^4, figs. 45 )-—This pamphlet prepared 
for owners and .superintendents of labor camps on hop and other ranches, con¬ 
tains specific suggestions pertaining to the housing of men in camps, with par¬ 
ticular reference to sanitation. The main points covered are location, size and 
area of sleeping, cooking, and eating quarters, water supply, garbage and refuse 
disposal, toilet and bathing facilities, flies and manure, and mosquitoes and 
malaria. 

Domestic hygiene: The septic tank, E. SoukoEs (BuL Set. Fharm-aeol, M 
(1914), Wps. 8-9, pp, 4'^0-476; 19-12, pp. 510-539, fi,gs. -The first part of this 
article discusses physical, chemical, and biological methods for the purification 
of dometie sewage, taking up particularly the biological action which is gener¬ 
ally supposed to occur in septic tanks and filters. The second part deals more 
liarticiilariy with the disposal of residential sewage and sketches the history of 
small septic tank systems for this purpose. 
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EFEAL SCOI^OMICS. 

Outlets and metiiocls of sale for shippers of fruits and vegetaWes, J. W. 
Fishes, Je., J. H. Colltxs, and W. A. Sheeman {U. 8. Agr. But 

206 (1915), pp. 2S). —Tliis bulletin attempts to show the available outlets for 
the indivklual producer in marketing iiis fruits and vegetal'iles and how he can 
get in touch with these outlets. The authors call attention to the following 
points in summarizing: 

** Cooperation is desirable between grower and grower, and growmr and com 
sunier, but is needed especially between the producer and the distributor. The 
grower must realize the necessity of living up to an agreement and doing 
business on a businesslike basis. 

The grower should keep in constant touch wdtli the market, either through 
the newspapers, trade papers, private firms, auction reports, or by telephone, 
telegraph, or mall. In offering goods for sale, shippers should give definite 
and detailed information regarding the prospective shipments, such as the 
probable date of shipment, the commodity, number of packages, kind and size 
of package, quantity and quality of each variety, whether freight or express 
shipment, and the road and route, . . . 

“Personal visits to the market patronized will enable the grower to obtain 
the proper market perspective. He will see the difficulties under which the 
distributors work, he will see his products in competition with those from the 
most highly specialized districts, and he will learn the necessity of good 
quality, honest packing, and standardization. 

“Before establishing market connections, the dealer’s commercial standing 
should be studied very carefully. Commercial credit agencies, trade papers, 
chambers of commerce, and local bankers all can be of assistance in this 
respect. 

“The producer can sell either individually or cooperatively. Cooperative 
associations assume all marketing responsibilities for the individual shipper 
and are in a much better position to keep in touch with the market and to 
secure an equitable distribution. 

“ Sales direct to the consumer are not always advisable owing to the diffi¬ 
culties of transportation and the problems of collections and bad accounts. 
Direct-to-tlie-eonsumer sales are usually possible only with highly speciali'zed 
commodities of small bulk. . . . 

“Under present methods of distribution most car-lot shipments must be 
sold through wholesale distributing agencies. 

“ Sales to country merchants, country collecting agents, country buyers of 
special products, and traveling buyers are desirable In that the grower, deals 
with the buyer in person and receives cash' at the time of sale. . . , 

“ One advantage of selling goods f. o. ■ b. destination is that although they 
are liable to rejection in ease of damage in transit or a decline in the market, 
there is at least the prospect of a buyer, and, with reasonable allowances made, 
the car usiialy will return a greater profit than if it had been shipped to the 
market iiiioi'derecl.” 

Methods of wholesale distribution of fruits and vegetables on large 
markets, X H. Coixixs, X W. Pisheu, Je., and W. A. Sherman (U, S, Dept, 
Apr, Bui. 207 (1915), pp. 28, figs. 2). —The authors of this bulletin attempt to 
explain certain general practices at large distribution centers which receive 
fruit and vegetables In car-lot quantities. 

“ The widening distance between producer and consumer has called into ex¬ 
istence the middleman of to-day. The fact that the middleman has certain 
useful functions to perform makes it inadvisable to eliminate him without' 
arranging for some other agency to assume his duties. 
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** TLe shipper avIio starts a car toward market should notif 3 ^ the consignee in 
such d.etail that prompt disposition of the goods may be made after the arriyal 
of the ear. , , . As perishables should always be inspected promptly on arrival 
at destination, the shipper should give shipping instructions which permit !n- 
speatlon witiiout unnecessary delay at destination. . . . 

“ In case a bujmr rejects a car the shipper has the option of selling elsewhere 
or making an allowance to the original purchaser in order to close the transac¬ 
tion liimiedlatekv. Claims against railroads should be filed in proper form and 
supported by a presentation of the facts in the case. . . . 

“ Brokers act as shippers’ or buyers’ agents. They handle car lots only and 
offer their services at very low rates. While many brokers are charged with 
abusing their privileges, they often save the shipper several times the brokerage 
fee by insuring the acceptance of goods at destination. 

“ Fruit auctions sell goods for shippers, dealers, and others who have local 
representatives to withdraw offerings if prices are iinsatisfactorju They secure 
their revenue by levying definite assessments against each package sold, and by 
attracting buyers and stimulating competition often expand the market for par¬ 
ticular commodities, . . . 

“ The commission merchant receive goods on consignment and acts as the 
shipper’s agent in disposing of these products to the Jobbing and retail trade. 
While the commission merchant is viewed with much suspicion by many ship¬ 
pers, lie nevertheless is a very important factor in that he furnishes to shippers 
the services of a skilled specialist in salesmanship. 

*‘The Jobber acts as a secondary distributor, buying from car-lot receivers 
and selling largely to the retail trade. His chief usefulness lies In facilitating 
rapid distribution of highly perishable products and in preventing a congestion 
of business on large wholesale markets. 

“ Public markets are not important in distributing fruits and vegetables 
arriving at market in car lots, but do offer direct outlets for neighboring pro¬ 
ducers. . . 

“ Losses and wastes are a very heavy tax on food distribution. The preven¬ 
tion of much needless waste would reduce present marketing costs very mate¬ 
rially. 

“ One of the most practical steps the shipper can take to better his condition 
Is to familiarize himself with business practices and to secure a better knowl¬ 
edge of the ’way his produce is bandied on the market.” 

A glossary of trade terms is included. 

Markets for potatoes (Univ. Oreg. Bnh, n. ser., 12 {1915), No. 5, pp. .^1),— 
This study was made in an effort to determine possible markets and methods 
for making the production of potatoes in Oregon more profitable. The author 
concludes his discussion with the following suggestions: 

solution of the iiroblem of pi’ofitable potato growing and marketing might 
be found In a cooperative plan that would assure the farmer of his full share 
of every cent of profit there might be extracted from the business. To this 
end it might be advisable to establish a central depot at a convenient shipping 
point readily accessible to the growers of the district in which the association 
is formed. To this depot all of the growers would ship all of their potatoes, 
where they would be inspected and sorted. 

“ Only those of the very highest quality in every respect would be marketed 
for seed and table use, and these carefully packed and sold under a name or 
brand that would establish their reputation, ... All culls and surplus then 
could be worked up for industrial purposes, and the volume of supply probably 
would warrant the erection and operation of the necessary plants for drying, 
starch manufacturing, and alcohol distilling. The peelings from the dryer 
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and the residue from it and the starch factoiT, incliidiug the water from the 
latter, could he used by the distilleiy for the extraction of ail remaining ferment¬ 
able values. Pulp mash from the distillery and the ‘ slop ’ could be returned 
to the growers for stock food in proportion to their contribution of potatoes or 
their needs, and all that finally remained returned to the ground for fertilizer. 

In every stage of the operation every pound of potatoes raised might be 
made to yield a profit to the growers. This presupposes and includes mutual 
efforts for the improvement in quality and quantity of potatoes grown and for 
the combating and eradicating of disease. It might be advisable to grow dif¬ 
ferent varieties especially adapted for baking, frying, boiling, and for high 
starch content.” 

Suggestions from America for cooperative selling, A. W. Ashby (Jour, Bfl. 
Agr. ILondon], 22 (1915), Ao. S, pp, 201-210, pi 1, figs. 2), —This article con¬ 
tains suggestions for British farmers as to methods of marketing their products, 
and describes successful American cooperative associations, methods of packing 
and marketing, the use of brands, and advertising. 

How farmers cooperate and double profits, C. Poe (Aeto Yorlc: Orange Judd 
Oo., 1915, pp. 2If4, pl‘ If fig- 1)‘ —^This hook discusses cooperation as found in 
the United States and European countries, describing typical cooperative organ¬ 
izations, The author believes that the success of cooperation depends upon 
local leadership and loyalty of the cooperators to their organization, and advo¬ 
cates having a farmers’ organization in every rural community. 

Beport of the committee on production of the Hew York. State Bood 
Investigating Gomniission, 1913 (Rpt. Com. Prod. N. Y. State Food Inmst, 
Com., I918y Apr, 18^ pp, SI), —^This report gives detailed statistics concerning 
the number of farms reporting 1 acre or more of vegetables, with their acreage 
and value, the cost of producing important vegetables and fruits, and the cost 
of producing milk in Delaw’are County for the year 1911-12. For this county 
it is reported that on 165 farms with 5,164 cows the average cost of keeping a 
cow was ^^122.13, and the average returns $90.89, making a loss per cow of 
$31.24. The report shows details for the different items of expense. 

Lower living costs in cities, C. L. King (Yew York and Lotidon: D. Appleton 
S Oo,, 1915, pp, VIII-j-S55}. —This book discusses the problem of food distribu¬ 
tion from the point of view of. the city consumer, and points out defects in the 
present system and inethod.s that may be used to bring about a more effective 
and cheaper distribution. He states that the urban prosperity of the future 
will be dependent upon paying equal heed to the needs, conveniences, and living 
costs of the urban worker, and that the city .should be planned for economic 
and 'Social ^ efficiency.' 

' Bise of prices in TVance on, account of the war (^con. Frmig., 43 (1915), I, 
Wo, 2$, pp, 7B3-72S). —In this article is discussed the influence of the war on 
the price of bread, meat, and other provisions. 

Letters from settlers and,reports from the seed distribution {Alaska Stas, 
Bpt, 1914, pp, 78-89). —The usual extracts from letters of settlers and other 
persons, telling of tlieir success witli various crops and live stock and describing 
the possibilities and drawbacks in Alaska, are presented. 

Buxal survey of Clarke County, G-eorgia, with special reference to the 
negroes, W. B. ,Hirm (Bal. Unfv, Ga,, No, 236 (1913), pp. 63, figs, il)).—There 
are outiiiied in tius report the physical characteristics of the county, and the 
economic, ecliieational, religious, and .soeinl conditions of its rural population. 

Nineteenth biennial report of the Kansas State Board of Agriculture, 
1913-14 (Bien. Fpf. Fans, Bd. Agi\ 19 (1913-14) ^ pp. 711+1024, pis. 2, 
figs. 325), —This report contains a number of articles relating to rural schools, 
churches, social centers, cooperative organizations, farm management, public 
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l‘5p:]nvnys, and a^lcultnral education, and statistics relating to crop procluc- ^ 
tioii and the Jiuinber of animals by counties. 

[Agriculture and rural population in Boumania] {Bui. Siaiis. Bomaniei, S. 
mr., 12 (1915), No. 36-37, pp, 429-545). —This report shows that of the total 
population of 7,234,910, 5,904,787 were living in “ communes rurales ” on De- 
ceiiiber 19, 1912. The increase in the rural population since 1899 amounted to 
22.3 per cent. The total area-used for agricultural purposes during the crop 
season 1913-14 was 6,779,609 hectares (16,745,634 acres), of which 4,589,521 
hectares were cultivated by farmers with small acreage. The report gives com¬ 
parative (lata for earlier years and for minor .subdivisions, and for the area 
devoted to specific crops by the large and small farmers. 

[Agriculture in Japan] {R4suni4 Btatis. Empire Japon^ 29 (1913), pp. 
21-32). —These pages of the report give the area cultivated, average and total 
yield for the principal crops grown in 1913, and comparative data for earlier 
years. 

AOEICIJITUEAL EBUCATIOM. 

Agricultural education (Landw. Jalirh. Schweiz, 28 (1914), No. 3, pp. 235- 
248 ).—The development of agricultural education in Switzerland is shown by 
a historical review beginning with the work of Emanuel v. Pellenberg (1771- 
1844) and by statistical data. 

The statistics show that from 18S5 to 1912 the theoretical-practical farm 
schools with 1-year courses have increased from 3 schools with a total of 130 
students and a total state appropriation of $4,9SS to 4 schools with 196 students 
and §10,667; the agricultural winter scdiools, from 1SS6 to 1912, from 3 schools 
with 96 students and §1,507 to 15 schools with 9-10 students and §23,916; and 
2 dairy schools with IS students and $1,986 to 3 schools with 109 students and 
$6,506; and the pomological, viticultural, and horticultural schools, from 1S87 
to 1012, from 1 school with 27 students and §1,790 to 2 schools with 56 students 
and $4,904. The state aid for Itinerant lecturers and special courses increased 
from §1,603 to §8,262, and the total state aid for the promotion of agricultural 
education from $4,558 to $56,392. 

Alberta schools of agriculture (Rpt. Demonstr. Farms and Schools Agr, 
Alberta 11915], pp. 63-87, figs. 16). —^This report outlines the work for the 
first term just closed of the three schools of agriculture opened in 1913 on 
demonstration farms at Claresholm, Olds, and Vermilion, and gives a general 
statement of the results. The attendance for the three schools w'as 166 boys 
and 102 girls. 

[Reading courses in agriculture and home economics] (OorneU Reading 
Courses, 4 iJ014), Nos. 73, pp. 20; 74, pp. 16, figs. 9; 75, pp. 21-44; 76, pp. 
17-56, pi 1, figs. 85; 77, pp. 45-73; 78, pp. 57-72, figs. 7; 4 (7915), Nos. 79, 
pp. 71-100; SO, pp. 78-100, figs. 27; 81, pp. 101-115; 82, pp. 101-120, figs. 16; 
83, pp. 117-139, figs. 4; 84, PP. 121-144, figs. 34). —These reading courses treat 
of the following subjects: Blaking cake, introduction to the principles of soil 
fertility, birds in their relation to agriculture in New York State, songs that 
live, land drainage and soil efficiency, programs for u^se in study clubs, Incuba¬ 
tion, potatoes in the dietary, cream separation, raising vegeiahles for canning, 
and insects injurious to the fruit of the apple. 

Elementary vocational agriculture for Maryland schools, B. A. BIilleb 
(Md. Agr. Got, El. Vocational Ag7\ for Md. Schools, 1 (1915), No. 1, pp. £4* 
figs. 7).—This is the first of a series of publications to be issued, one for each 
school month, setting forth lessons in elementary vocational agriculture, out-' 
lined after a monthly seqtience plan anti adapted to the seasonal, agricultural, 
and school conditions of Maryland. This number is devoted to soil, gi*een feed, 
crops, hog, orchard, vegetable, fruit and flower gardening, and poultry topics, 



696 


EXPEEIMEISTT STATIOIST KEGOEB« 


and management suggestions for September, including in addition to the class¬ 
room irisrnicrkjri in iinclerljing principles practical exercises consisting largely 
t>f elul) activities and home projects, suggested correlations, and references to 

literature. 

A uniform course of study in agriculture for the elementary schools of 
Ohio (0/iio Dept. Pul). Instr. Bill. 5 (1915), pp. 65).—This is a suggestive outline 
of a course in elementary agriculture, arranged in seasonal seciiieoce, for 
gi*ades 1, 2-4, inclusive, 5 and 6, and 7 and 8, including laboratory and field 
work, correlations, and references to literature.' A price list of agricultural 
apparatus for a first grade one-room rural elementary school is appended. 

Environment of plants.—II, Soils, J. W. Hotson (Wash. (State) Dept. E4. 
Bnl. 24 (1914), pp. 62, figs. 9). —This bulletin for high schools contains exercises 
intended to illustrate certain phenomena that have been or are occurring in the 
soil, and is based on 12 years' experience in agricultural teaching. 

The home vegetable garden (Gomell Rural School Leafi.et, 8 (1915), No. 
i, pp. 837S44, figs. 2). —This article offers suggestions to the older boys and 
girls for planning and conducting a home vegetable garden to provide food for 
the home table. 

[Tree study] (Dmey Inst Tree Survey Instr. Book, 1914, Nos. 1, pp. 16, 
fi^gs. 7; 2, pp. 16, fi.gs. 5; S, pp. 16, figs. 11; 4^ PP> ^4, fios. 18; 5, pp. SI, figs. 18; 
6 , pp. 19, figs. 26; 7, pp. 24, figs. 17; 8, pp. 28; 9, pp. 24, figs. 2; 10, pp. S2, figs. 
12; 11, pp. 40j figs. IS; 12, pp. 24, figs. 19). —^This is a series of lessons devoted 
to a study of the structure of the tree, agencies which destroy trees, including 
insects, fungi, and bacteria, and other agencies, with the remedies and pre¬ 
ventives, pruning, the use of dynamite in tree culture, correct tree planting, 
spraying materials and machinery, proper treatment of tree diseases, shade tree 
insects, and city forestry. 

Productive feeding of farm animals, F. W. Woll, edited by K. C. Davis 
(Philadelphia: J. B. Lipplncott Go., 1915, pp. XI-\~SG2, pi. 1, figs. 96 ).—This 
text, prepared for use of agricultural schools and colleges as well as practical 
farmers, is a systematic treatment of the main principles relating to the feeding 
of farm animals, and of various feeding stuffs available to stockmen. 

Materials for a course in animal husbandry, W. H. Smith (School Set and 
Math., 15 (1915), No. 2, pp. 100-1Q4). —^This article contains an outline and a 
discussion of subject matter and of the use of supplementary materials for a 
course in animaf husbandry in the. secondary schools. The author deems it 
** more advisable to make a detailed study of a few classes of animals common 
to the community than to touch lightly on many with which the student, per** 
haps in the course of a lifetime, w’ould never come in contact." 

Cattle husbandry in rural education for Georgia schools (Bui. Un-iv. Ga., 
No. 218 (1914), pp. S9, figs. 24)* —This bulletin is not intended as a manual for 
a detaile<l course of study, but as an appeal to the historical and economic 
interests of the pupils and to the home and farm interests centering around 
cattle husbandry. It discusses the educational, social, and economic importance 
of the subject, the field and the need of cattle husbandry in Georgia, possibilities 
for progress, types and breeds of cattle, and Georgia boys’ cattle clubs, including 
score cards for beef and dairy cattle. 

Judging of draft horses, W. H. Palmer (Ayr. Got Ea)t. Bui lOMo State 
Umv.J, 10 (1915), No. 8, pp. 24, figs. S7). —A study of requirements and relative 
values for judging draft horses. 

Outlines for work in domestic science and domestic arts for the elementary- 
schools in Illinois (Univ. Ill Bui., 12 (1915), No. 18, pp. 16). —^These outlines 
are given for fifth and' sixth grade sewing requiring 60 minutes a week and 
/seventh and eighth grade cooking requiring one double period a week, They are 
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the result of several years of work by the committee of tlie domestic science 
section of the lilinois School Conference. 

Home canning* of fniits and vegetables, J. C. Hogenson {Utah Affr. Co?., 
Ext. Div. Circ., 2 (1914), Eo. 25, pp, 10). —Instructions to girls for the home 
canning of fruits and vegetables are given. 

How to teach, birds^ F. O. Payne {CJiicano: A Flanagan Go., IBIS, pp. 57, 
figs. 16). —The author gives an outline of subject matter for the study of birds 
as branch of nature study. A list of books helpful to beginners is added. 

Outlines in domestic science {Iowa State Col., Teachers' Short Course Class 
Fotes, 1914-15, pp. 13). —Lessons in eggs and milk, cereals, meat and meat 
substitutes, and bread and bread making, are outlined for the use of teachers. 

A study of poultry, M. J. Abbey (TF. Ya. School Apr., 5 {1914), Ffo. 3, pp. 28. 
figs. 16). —This bulletin is a guide for the study of poultry raising in the 
months of November to Febrnary, inclusive. 

A laboratory guide and notebook for use in the study of food preparation 
for high-school classes in domestic science, Beth W. Mull (Topeka Kans.: 
Domestic Science PuhJisJiing Go., 1914, pp- 160 ).— The material in this note¬ 
book is suggested as the result of several years of experience in teaehing 
and supervising secondary domestic science and each experiment has been tried 
out in both upper-grade and high-school classes. Only a few recipes are given 
in the practical application of each experiment to illustrate the possibilities of 
discoveries made. 

Conducting a colt show, W. A. Buchanan (lotva State Col. Agr. Ext. But. 21 
{1914), PP- 1^, figs. 4)- —The author gives directions for organizing and con¬ 
ducting colt shows. 

A successful corn growing contest in Black Hawk County, A. A. Bukger 
(Iowa State Col. Agr. Ext. Bui. 2S (1915), pp. 8, figs. 5). —This bulletin contains 
an account of the rules, conduct, arrangement of exhibit, judging, and results 
of an acre-yield corn contest open to eveiT corn grower in Black Hawk 
County, lo’wa. 

Profit competitions, W. B. Roadhouse {Agr. Oaz. Canada, 2 {1915), No. B, 
pp. 145 - 149 ).—Tables are given showing the results of the acre profit com¬ 
petition and the hog feeding competition carried on by the Ontario Department 
of Agriculture during the past season. These competitions were open to boys 
who had taken the six weeks’ short course with the district representatives 
who conducted the contests. 

Field crop competitions and seed fairs (Agr. Gaz. Canada, 2 (1915), No. 1^ 
pp. 62-72, figs. S). —This article contains reports of progress of the field crop 
competition and seed fair movement in Prince Edw’ard Island, New Brunswick, 
Quebec, Ontario, Manitoba. Saskatchewan, and British Columbia. 

Uniform county fair premium lists, R. F. O’Donnell {loiva State Col. Agr,. 
Ext. Bui. SO (1915), $)p. 12, fig. 1). —The author suggests a uniform classifica¬ 
tion of horses, cattle, swine, and sheep which can be used in exhibits at all fairs. 

Boys’ and girls’ agricultural clubs (Timely Helps for Farmers [Col. Agr. 
Ufii'V. Mameh 8 (1915), No. 7, pp. 40-56, fig. 1). —This circular outlines the 
purpose and results of boys’ and girls’ club work in Maine, together with the 
organization of local, general, and state clubs and the county association of 
agricultural clubs. 

Farmers’ clubs (Univ. Minn., Dept. Agr., Ext, BuL56 {19.15), pp. 16, figs. 5) 
This bulletin reports the progress made by the farmers’ club movenient in 
Minnesota and suggests programs for 1915, 

The county farm adviser, B. H. Crochekon (California Sta. Giro. ISS (T915),. 
PP- 8, figs. 7). —A revision of Circular 112 (R S. R., 30, p. 695), describing the 
work of the farm adviser and how it is organized and conducted. 
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Aniraai report of director of extension for tlie year ending November 
1, 1914 (X. Agr. CoL EiH, Bui, 1 {1015), No. 1, pp. 16). —TMs report deals 
■witli tile farm demonstrations, county work, lectures, correspondence, publica¬ 
tions, farmers’ week, etc. 

Earmers’ cooperative demonstration and extension work, W. W. Long 
{Clemson Agr. Col 8. 0., Ann. Rpt. Demon, and End. Work, 1011}, pp- ^6 ).—Tlais 
report iiieliKlos a review of an experiment conducted by J. M. Kapler, (lemon- 
strator in agricultural education, in teaching agriculture in five rural con¬ 
solidated schools in Darlington County. Each school was visited twnce a week 
by the demonstrator and has 3 acres devoted to soil-building demonstrations 
by means of a 3-year rotation and 1 acre to orchard. 

Farmers’ institute work in the United States in 1914, and notes on 
-agricultural extension work in foreign countries, J. M. Stedman {TJ. 8 . 
Dept. Af/r. Bid. 260 {1015), pp. 21). —This is the annual report of the Farmers^ 
Institute Specialist of the Office of Experiment Stations on the progress of the 
farmers’ Institute movement in the various States and Territories for the fiscal 
year ended June 30, 1914, including a list of the officials in charge of fanners’ 
institute work in tlm United States and .the usual statistical tables covering 
various lines of institute effort. Notes on agricultural extension work in 
foreign countries are also given. 

MISGELLA¥10US. 

Annual Report of Alaska Stations, 1914 (Alaska 8 tats, Rpt. 191^, pp. 96, 
pis. 12). —This contains the organization list and a report of the several lines 
of wmrk carried on during the fiscal year ended June 30, 1914. Meteorological 
data and accounts of the extensive tests with field and garden crops, live-stock 
operations, and of other lines of work rme abstracted elsewhere In this issue. 

Annual Report of Nevada Station, 1914 {Nevada Bta. Rpt. lOlJf, pp. 55, 
pU. 2). —This contains the organization list, a report of the director on the 
work of the stcttion and Incliidiiig a diseu.s.sir>n of a iiumber of problems of 
experiment station organization and policy, departmental reports, the experi¬ 
mental work in which is for the most part abstracted elsewhere in this issue, 
a financial statement for the fiscal year ended June SO, 1914, and a list of 
the publications of the year. 

Monthly hiilletln of the Western Washington Substation {Wasfitngton 8 fa., 
West. Wash. Bta., Mo. Bui, 3 {1915), Nos. 4, PP’ 8 ; 5, pp. 16). —These numbers 
contain brief articles on the following suldeets: 

Yol S, No. If .— Managing the Bull, by H. L. Blanchard; Summer Care of 
Strawberries, by J, L. Stahl; Plant Diseases are Prevalent, by H. L. Rees; 
I.^ate Sown Feed Crops,, by B. B. Stookey; and Care of Moulting Hens, by Y. R. 
McBride. 

Yol 3, No. 5. — ^Agricultural Fairs; .Ahvays Hill Select Potato Seed, by H. L, 
Bees; Preparing for Fall Planting, by E, B. Stookey; Common Errors in 
Poultry Keeping, by V. R. McBride; The Queen Bee, by J. W. Ware; ami A 
Bemedy tor Clover Bloat. 

Program of work of the United States Department of Agriculture for the 
'fiscal year 1916, E. H. Bradley {Y^ashington: Govt,, lOtl, pp. XXF/-f.f}7).— 
‘The proposed activities of this Department are set fortii in project form. 

Daws applicable to the United States Department of Agriculture, compiled 
by O. H. Gates (Washington: U. 8 . Dept. Agr., Offlee Soliciior, 1915, S. Bn-p., 
pp. 11). —This publication represents a revision of that previously noted 
(B. S. 'R., 32, p. 693), embracing legislation enacted from October 25, 1914, to 
March 4,1915, inclusive. 
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Arizona fTniversity and Station.—Director B. H. Forbes has been gi*aiitec3 a 
year’s leave of absence, a part of which will be spent in research at the Gradu¬ 
ate School of Agriculture at Riverside, California. Daring Iiis absence G. F. 
Freeman, head of the depai’tment of plant breeding, has been designated acting 
dean of the college of agriculture and acting director of the station. 

Gonnecticnt College.—Dr. Edmund W. SInnott, of the Biissej^ Institution of 
Harvard University, has been appointed professor of botany and genetics, vice 
Dr. A, P. Blakeslee whose resignation has been previously noted. 

.-Georgia College,—L. M. Roderick, D. Y. NI. (Ohio State University, 19X5), has 
been appointed instructor in veterinary mcdiicine. 

Hawaii Station.—D. T. Fullaway resigned as entomologist June SO to become 
field entomologist of the territorial board of agriculture and forestry. W. T. 
McGeorge, chemist, was transferred July 7 to the San Francisco branch of the 
food and drug division of this Department and was succeeded July 25 by Max.- 
well O. Johnson, transferred from the meat inspection division of the Bureau 
of Animal Industry. J. B. Thompson, formerly in charge of the Guam Station, 
was appointed assistant agronomist in charge of the Glen wood substation July 
5, succeeding F, A. Clow^es, resigned to take charge of the agricultural work at 
the Lahainaluna School at Lahaina. 

Massachusetts College and Station.—Stockbridge Hall, the new agricultural 
building, is nearing completion. This will be the largest and finest building 
on the campus, costing with equipment $210,000. It is a three-story and base¬ 
ment structure, with a fourth floor attic containing a cereal and crop storage 
room constructed as a mouse-proof vault. The basement contains soil labora¬ 
tories, a cement laboratory, and several offices, dark rooms, storage rooms, etc. 
The first floor is largely devoted to offices and lecture rooms and to the audi¬ 
torium. This auditorium seats about 900* and is bowl-shaped with a stage 22 
by 36 feet. The second and third floors contain laboratories, offices, a library*, 
the agricultural museum, etc. 

The entering class numbers over 200 and the entire enrollment over 650. 

Recent appointments include the following; John Phelan, professor of rural 
sociology; Andrew S. Thomson, assistant professor of market gardening; 
Charles li. Thompson, assistant professor of horticulture; Earl Jones, assistant 
professor of agi’onomy; O. A. Jamison, assistant professor of dairying; Eric N, 
Boland, in charge of boys’ and girls’ pig club work; Paul Seres, Jr., instructor 
in chemistry, vice Robert H. Bogue, appointed assistant professor of agricul¬ 
tural chemistry in the IMontana College; Alfred G. Luiin, extension assistant in 
poultry husbandry; Arnold F. Sturtevant, assistant in veterinary science in 
the station for wmrk In bee diseases; F. G. Merkle, assistant in agronomy; R. F. 
Armstrong, graduate assistant in pomology, vice John Norton, resigned 
July 1; Donald White, graduate assistant in poultry; husbandry beginning Sep¬ 
tember 1; and Harold" F., Tompson for station work in market gardening. 

George Story has resigned'as extension instructor in animal husbandry to 
become professor of animal and dairy husbandry in the Yerroont University 
and Station, and 'J. A. MeUean as associate professor of animal husbandry to 
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engage in couimerciai work. R. W. liupreclit, assistant clieiiiist, has been 
given a year’s leave of absence for gx’acluate work at Cornell University. 

The veterinary and poultry departments of the station are cooperating with 
the college extension service in a campaign to eliminate bacillary white diarrhea 
from the State. 

Michigan College and Station,—President J. L. Snyder has been appointed 
president emeritus, and Dr. F. S. Kedzie acting president. O. P. Jensen lias 
resigned as assistant chemist to pursue graduate studies at the Iowa College. 
E. J. Miller and E. P. Berger have been appointed assistant chemists. 

Kew Hampshire College and Station.—Charles H. Otis, Ph. D., instructor in 
botany in the college of arts and sciences of Cornell University, has been 
appointed assistant in botany and assistant botanist. 

Oklalioma College.—Dr. L. Charles Raiford of the department of chemistry of 
the University of Chicago has been appointed professor of chemistry. 

Pennsylvania College and Station,—^Work has been started by the experiment 
station to detei*miiie the fertilizer needs of the Dekalb soils, which comprise 
43 per cent of the area of the State. A preliminary test, made near Snow Shoe, 
indicates that abandoned land, as well as virgin soil, responds well to the 
application of lime. Pot experiments with this soil at the college show that 
the prime needs are lime and phosphorus. The experiment will be continued 
and field plats laid off on a larger scale next spring, 

B. IT. Blasingame resigned August 1 as instructor in agronomy, and A. B.. 
Bechtel as instructor and assistant botanist, September 1. Becent appoint¬ 
ments include the following: A. A. Borland as professor of dairy husbandry 
extension, beginning October 1; Miss M. Jane Newcomb as instructor in home 
economics extension, beginning September 1; and beginning July 1 A. P. Mason, 
instructor in liortieuitural extension, G. W. Cleinmer, assistant in agricultural 
extension, W. D. Swope, assistant in dairy husbandry, P. P. Weaver, trans¬ 
ferred from instructor in agricultural chemistry to instructor in farm organi¬ 
zation, H. D. Edmiston, transferred from assistant in experimental agricultural 
chemistry to assistant in agricultural extension, and H. R. Kraybill, trans¬ 
ferred from assistant in experimental agricultural chemistry to instructor in 
agricultural chemistry. 

Texas College and Station.—^Wilmon Newell, professor of entomology in the 
college, entomologist in charge of the division of entomology in the station, and 
ex-officio state entomologist, resigned October 1 to accept a position in Flor¬ 
ida under the State Plant Act. The college and station work in entomology 
have noiv been separated, and P. B. Paddock has been appointed entomologist 
in charge of the division of entomology and state entomologist. O. K. Court¬ 
ney, formerly assistant entomologist in the college, has been appointed as¬ 
sistant entomologist in the station and assistant state entomologist Louis 
Wermelskirsehen, of the Oifice of Cereal Investigations of this Department, has 
been appointed agronomist beginning October 15. H, H. Jobson has been 
granted tvvo years’ leave of absence, beginning November 1, to accept a position 
as cotton expert with the Chinese Government 

Washington College and Station.—H. W. Reoiigh has been appointed agricul¬ 
turist of Grant County with headdiiiuters at Ephrata. 11. L. Buclmnan, as¬ 
sistant in farm crops, has resigned to become county agent with headquarters 
at Parkersburg, W. Va. 

The station has received a donation of )^1,000 from William xlnderson, of 
Wiathrop, for use in the investigation of the diseases of domestic animals. 
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The recent convention of the International Association of Dairy 
and Milk Inspectors in Washington, D. has directed attention 
anew to the systematic efforts being made to safeguard on a scientific 
basis the milk supply of the Fation, and to the remarkable progress 
achieved in ideals and methods of carrying on this important func¬ 
tion. This association, it may be recalled, was organized in 1912 to 
develop uniform and efficient inspection of dairy farms, milk estab¬ 
lishments, milk, and milk products,” but its program has a much wider 
significance and interest than is attached to technical details of de¬ 
tecting violations of law and conducting prosecutions. 

Milk inspection, as was pointed out by a. number of speakers at this 
meeting, has come to be far more than a matter of routine police work. 
It rests upon a foundation of scientific research in such branches as 
chemistry, bacteriology, human and veterinary medicine, sanitary 
science, rural engineering, and economics, as well as of dairying and 
dairy-farm management. Its aim, also, is not merely regulatory 
but constructive and educational. This is exemplified in the program 
of its meetings, the range of subjects including scientific, technical, 
economic, and educational papers, as well as those dealing with admin¬ 
istrative details. Its meetings, therefore, partake of the nature of a 
national conference of all who are interested in the milk question. 

Thus, at the recent Washington meeting, an entire session was de¬ 
voted to a discussion by Drs. Melvin, Mohler, and Schroeder, of the 
Bureau of Animal Industry, of problems related to tuberculosis, 
foot-and-mouth disease, and contagious abortion in dairy cattle. Dn 
J. W. Kerr, of the United States Public Health Service, took up ‘the 
control of milk-borne diseases of man, and Ernest Kelly, of the Dairy 
Division, the need of medical inspection of employees engaged in the 
production and handling of milk. There was a technical discussion 
of the significance of bacteriology, in milk by L. A. Eogers, also of the 
Dairy Division, and a popular address on inspection from the stand¬ 
point of the milk and cream producer by Dr.-H. W. Wiley, formerly 
chief of the Bureau of Chemistry. * 
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riie work of tlie agricultural colleges and experiment stations in re¬ 
lation to a better milk supply was a topic assigned tO' Prof, W, A, 
Stocking^ of the Cornell UniTersity and Station. The relations of 
milk inspection to other forms of food control were outlined by Dr. 
C, L, Alsberg, chief of the Bureau of Chemistry, who spoke- wdth 
special reference to the policy of that Bureau in dairy and milk in¬ 
spection under the Food and Drugs Act; and Dr. John F. Anderson, 
president of the American Public Health Association, discussed milk 
standards or grades. The committee reports likewise covered a wide 
range of subjects, such as bovine and human diseases in their rela¬ 
tion to the milk supply and to the public health, dairy farm and city 
milk plant inspection, the chemical examination of milk and milk 
products, methods of appointment and compensation of inspec¬ 
tors, and legislation and legislative limits for the control of milk 
and cream. 

This progi'am amply indicates the manifold phases and breadth 
which this subject has assumed within recent years. From being 
primarily an examination by rather crude methods to detect watering 
or skimming, milk, inspection has become a far-reaching and many- 
sided function, involving the health of the animals producing the 
milk, the sanitary conditions under wliich it is produced and handled, 
and the large question of disease transmission, quite as much as the 
strictly chemical control. All this has developed through and along 
with investigation, much of it in the field of agricultural investiga¬ 
tion. 

The response of dairying to the progress of investigation has per¬ 
haps been'more rapid than that in almost any other branch of agri¬ 
culture. Here, to a very notable extent, the rule of thumb has given 
way to the rule of reason, and the progress of the industry has been 
with and as a result of a clearer understanding. As it has become a 
more intelligent industry, so it has likewise become a more technical 
and complicated one, success requiring higher skill and superior 
Judgment, and more attention to the ultimate use of the' jprodiict. 

The relations of the producer and consumer have become increas¬ 
ingly evident as investigation has developed, and this has led to 
larger reliance upon the inspection service to look after the consum¬ 
ers’ interests, and at the same time to instruct the producers. As¬ 
sistance- to the producer has not been overlooked, for success does not 
flourish under an attitude of antagonism growing out of compulsion, 
but under one of cooperation. The inspection agencies have thus 
been a mecliuiii of instruction, and the experiment stations and this 
Department, in their investigations, have had the producer in mind 
quite as much as the consumer, in order that he might im|)rov6 his 
business in producing a better quality of product. This dual rela- 
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tioiisliip gives to the meeting general agricultural interest^ which 
takes account of the progress in the production of a safe milk supply. 

How large and important the question of milk supply has become may 
be seen from a recent estimate that in 1909 45260,324,206 gallons of 
milk were consumed as such in this country. This rej)reseiited an 
estimated value to the producer of $64755695279, and to the con¬ 
sumer of $1,4635847,397. The perishable nature of this food and its 
peculiar susceptibility to contamination and the transmission of 
infectious diseases, coupled with its extensive use in the feeding of 
infants and invalids, make manifest the need of adequate systems of 
inspection. 

Efforts to safeguard the milk suiaply against adulteration began 
in this country many years ago. In fact, many communities had 
laws or ordinances for the prevention of milk adulteration long 
before making any attempt at general regulation of the entire food 
supply. Probably the first dairy laws were those enacted in Massa¬ 
chusetts in 1856 against the adulteration of milk by adding Avater, 
and in 1859 prohibiting the feeding of brewery Avaste to cattle. Dur¬ 
ing the latter year the appointment of dairy inspectors author¬ 
ized, and in 1880 a minimum standard was fixed for total solids in 
milk. 

Much of the earlier legislation, as already pointed out, was 
directed against the deliberate adulteration of milk, as by watering, 
skimming, and the addition of preservatives, artificial color, or 
thickening agents, and was based upon a more or less crude examina¬ 
tion of the milk as it appeared in the market. The necessity for 
inspection of the dairies and of the cattle producing the milk became 
apparent with the increased knowledge of the sources of milk infec¬ 
tion and its dangers, and the sanitary side assumed a prominence 
fully equal to the chemical and physical. In 1895, a milk law was 
enacted for the District of Columbia under Avhicli permits Avere re¬ 
quired for the sale of milk, and one condition for granting these 
permits was the maintenance in a sanitary condition of the cattle 
producing the milk wherever located, as well as of the premises 
where it was produced and handled. In 1898, the city of Boston 
adopted somewhat similar ordinances governing the sanitary condi¬ 
tion of its milk supply, and since then regulation along these lines 
has become quite general. 

The first attempt to rate conditions on dairy farms in terms of 
figures was in the District of Columbia in 1904, when Dr. Woodward, 
of the Health Department, originated a score card for this pur¬ 
pose. Ill 1905, R. A. Pearson evolved the Cornell score card, and 
in 1906 a modified score card was issued by the Daii^y Division of 
this Department. In 1907, the Association of Official Dairy In- 
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striictors prepared a card, which has been revised in succeeding 
years and is now in extensive use. 

Practically contemporaneous with the development of the inspec¬ 
tion movement has been that of the medical milk commission, which 
started as a professional crusade in 1889 of the Medical Society of 
Few Jerse}", but which united with it sanitarians, health authorities, 
and other agencies striving for pure milk. The purpose of these 
commissions, which numbered in 1914 about 75, was primarily the 
production of what came to be known as “ certified milk,” but with 
the organization of the American Association of Medical Milk Com¬ 
missions in 1907, it took on a wider scope and included an educa¬ 
tional propaganda looking toward the betterment of all milk sup¬ 
plies. TMs movement has had considerable influence in improving 
the general milk supplies of cities where such commissions exist, 
by setting a higher standard of quality and by creating a public 
sentiment in favor of pure milk. -In 1910 a commission appointed by 
the New York Milk Committee advised the establishment of milk 
standards, with proper labeling. The State of New York subse¬ 
quently defined grades of milk for sale in cities and villages, and 
many communities throughout the country have taken similar action. 

The change in spirit manifested in the administration of milk 
inspection regulations was a theme referred to by many of the 
speakers. Thus, Professor Stocking declared that formerly the 
prime object of the inspector was to bring legal action against and 
impose a penalty upon every man who did not conform to the estab¬ 
lished ideals. Fortunately, this spirit has given place to one of 
helpfulness, and the prime object of the inspector now is to assist the 
producer and handler in so conducting his business that his product 
will be of the best quality.” Similarly, Dr. Alsberg referred to the 
present clay ideal, not of mere prosecution of offenders but of cooper¬ 
ation and constructive work with all concerned. The inspection of 
milk and dairies has come to be looked upon as less a police than as 
an educational duty, and the inspector, so far as possible, as an edu¬ 
cator and advisor to both producer and consumer. 

One result of this change in attitude has been the increased weight 
attached to the qualifications of the inspectoi\ Whereas a few years 
ago appointing officials did not always appreciate the importance of 
this factor, the need of selecting men with thorough scientific train¬ 
ing and experience, so far as available, is now becoming more gen¬ 
erally recognized. It was pointed out by Professor Stocking that one 
fimctioH of the agricultural colleges is to train men for this line of 
work. 

Even more fundamental is the establislnnent of a body of scientific 
knowledge as, the foundation for a sound practice. If regulations. 



EDITOBIAL, 


705 


however salutary in purpose, are promulgated without sufficient con¬ 
sideration as to their necessity or practicability, friction in their en¬ 
forcement is well-nigh inevitable. It is the function of science to 
forestall the possibility, in the zeal for improvement, of arbitrary re¬ 
quirements and consequent injustice by providing a definite answer 
as to what conditions are fair and essential. 

The experiment stations and the Dairy Division of this Depart¬ 
ment, as was fre€|uently pointed out at the meeting, have been promi¬ 
nent among the many agencies instrumental in supplying informa¬ 
tion along these lines. A resolution was adopted by the association 
endorsing the work of the Dairy Division, and especially that per¬ 
taining to its market milk investigations. The stations have not, of 
course, been directly engaged in enforcing inspection laws, but mat¬ 
ters relating to inspection problems have received careful attention, 
and much of their work has been fundamental. The composition and 
properties of milk, its cost of production, the effect of various dairy 
practices on its quality, and many other factors have been studied, 
and Imowledge acquired which has been useful in the drafting and 
administration of fair and adequate regulations and also in many 
other ways. For instance, early in the history of the stations, the 
invention of the Babcock test at the Wisconsin Station in 1890 pro¬ 
vided a means of rapidly ascertaining the fat content of milk and 
cream in place of the former cumbersome and time-consuming extrac¬ 
tion methods, and its adoption not only facilitated the campaign 
against adulteration by skimming but led to far-reaching changes in 
the whole dairy industry by its intimate relations to herd improve* 
ment and similar phases. 

It is probable that the stations have also rendered much useful 
service by dispelling popular prejudice against certain dairy methods 
and showing that these were unobjectionable. As an example, the in¬ 
troduction of the silo has revolutionized dairy practice in this coiui- 
tiy, yet for many years there was a strong iDrejudice on the part of 
some consumers against milk from cows fed corn silage. The studies 
of the Wisconsin Station, reported in 1897, and of the Illinois Station 
reported in 1M)5 demonstrated that corn silage, fed under proper pre¬ 
cautions, did not produce objectionable flavors in milk and its use in 
high-grade dairies is to-day well-nigh universal. 

Another early popular fallacy was that yellow color in milk and 
cream is indicative of richness in butter fat. Palmer, of the Dairy 
Dmsion, and EcHes, of the Missouri Station, ffiowever, have demon¬ 
strated that very little relation exists between the two characteristics, 
the color being identified as mainly the substance carotin found in 
certain feeds which, when consumed by cows, imparts its shade to the 
milk and cream. 
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Tlie readiness with which milk absorbs odors from the air was 
early demonstrated by station workers and led to radical reforms in 
methods of milk production and care. The discovery of the valne 
of the covered and the small-topped milk pail was a consequence 
of the experiments at the Connecticut Storrs Station and elsewhere, 
demonstrating that dirt particles and bacteria from the cow’s body 
and the air found their way into the milk That feeding after milk¬ 
ing, washing and clipping the cow’s udder and flank, and other aseptic 
measures all aided in the production of a cleaner and more sanitary 
milkj was also indicated. The accumulated results of such studies 
as these pointed to the cow as a leading source of infection and 
logically led to effective and practical remedies. The importance of 
prompt and efficient cooling of milk followed studies of the tempera¬ 
ture relations of dairy bacteria, and has become a part of good prac¬ 
tice. The effect of milking machines on the germ content of the milk 
has been studied by various institutions, and the necessity of exer¬ 
cising proper precautions, especially in washing and cleansing all 
parts, has been amply demonstrated through practical trials. 

The subject of pasteurization has received no little attention from 
the Dairy Division and from many station workers. The pasteuriza¬ 
tion of milk in the bottle has recently been found to be entirely feasi¬ 
ble and to be even more efficient in reducing the bacterial content of 
milk than the customary “ holder ” system of pasteurizing. The rela¬ 
tion of proper pasteurization as an efficient safeguard against the 
spread of communicable diseases has likewise been shown in both a 
scientific and a practical way. Aside from the effects of pasteuriza¬ 
tion in reducing the bacterial content of milk, the influence of heat 
upon the composition and properties of milk has received attention, 
notably that .upon the viscosity of milk and the proteids and fat 
globules. 

The sources of bacteria in milk have been studied as well as the 
fermentations produced by various species. Particular attention has 
been paid to the prevention of bacterial contamination, and methods 
of destroying or delaying the development of the organisms that do 
gain access to milk have been repeatedly tested. Much valuable in¬ 
formation has been acquired, but as was pointed out by Eogers at this 
meeting, bacteriology is still a young science with a constantly chang¬ 
ing technique and frequent discoveries of unexplored fields. This is 
illustrated by the experience with the bacterial count as an indicator 
of pollution. For some years, it has been generally assumed that 
the bacterial content is a measure of the sanitary quality of milk, 
and the plate method a measure of the bacteria. Eecent tests, how¬ 
ever, have indicated in the opinion of Professor Stocking, that ex¬ 
treme liberality must be used in the interpretation of the plate count, 
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and that it can be depended on only between wide limits for setting 
definite bacterial standards until we have a means of determining 
the germ content of milk with greater accuracy. We look to the 
experiment stations for help in this problem.” 

A factor of increasing importance to inspection work considered 
at the meeting of the association is the medical inspection of dairy 
employees. In reply to questions sent out by the Bureau of Animal 
Industry to health officials of cities of populations of 5,000 or over, 
it w^as found that cities generally have maintained a very incom¬ 
plete supervision over the health of emi^loyees in places where dairy 
products are handled. Less than one-half of the 560 cities replying 
claimed to have laws concerning the control of conuiiiinicable dis¬ 
eases among employees of places where dairy products were pro¬ 
duced, and only 10 per cent required reports from milk producers in 
the event of the occurrence of disease among these families and em¬ 
ployees. It was suggested by speakex^s at the meeting that if munici¬ 
palities w^ere to require certificates of inspection from the health 
authorities of counties from which their milk supply came, and 
regular reports of the health of all dairy employees, a powerful 
impetus would be given toward the reduction of milk-borne diseases. 

An entire session of the meeting, as already stated, was very prop¬ 
erly given to the question of diseases of dairy animals. Ever since 
the discovery of the relation of human and bovine tuberculosis, this 
subject, in particular, has been one to which much persistent study 
has been devoted. It has escaped the consideration of neither the 
inspector nor the health official, as well as the veterinarian and scien¬ 
tific investigator. 

In 1907, the Bureau of Animal Industry began its first systematic 
cooperation with cattle owmers looMng toward the eradication of 
bovine tuberculosis by an educational campaign in and around the 
District of Columbia. The tuberculin test was made compulsory in 
the District of Columbia in 1909. At that time 18.87 per cent of 
the cattle were found tuberculous; the following year 3.2 per cent; 
and in January, 1915, 1,75 per cent. The results in connection with 
tests conducted in 1913 revealed the interesting facts in that out of 
203 herds of cattle in Virginia and Maryland, under continuous 
supervision by the Bureau of Animal Industry, 69 formerly tubercu¬ 
lous herds were free from the disease and that in 56 herds where 
cooperation had been effective during the period of five years, no case 
of tuberculosis had been found during that period. As outlined by 
Dr. Melvin at the meeting of the association, it is now purposed to 
establish a system of cooperation between the Bureau and breeders 
of pure-bred cattle, state live-stock authorities, and breed-record 
associations, it being the intention to maintain an official public 
12146°-™-Ko. 8-^15-^2 
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record for all pure-bred herds which can be certified as safe herds 
from which tuberculosis-free cattle ma}^ be purchased. It was an¬ 
nounced that this proposal has met with favorable replies from 
cattle breeders and if put in operation will mark a material advance 
in the campaign for better milk. 

In what has been said no attempt has been made to present a 
comprehensive review of either the history and present status ’ of 
milk inspection or of the scientific work related thereto. The aim 
lias been rather to indicate some of the principal lines toward which 
attention is being directed and to point out the dependence of the 
inspection service on scientific work for the solution of many of its 
unsolved problems. Some of these problems are, of course, outside 
the field of experiment station activity, but others appear both ap¬ 
propriate and feasible, and it is thought that their consideration 
may prove suggestive of opportunities for research at once funda¬ 
mental and of immediate application. 

There are several lessons to be drawn from the history of milk 
and damy inspection as developed in the last quarter of a century. 
One is that safe progress in defining methods and standards must 
rest upon investigation, which must often be thorough and far- 
reaching in order to serve as an intelligent basis for action. Nowhere 
is the danger of imperfect information and too broad generalization 
more strildngly enforced by possible consequences. The investiga¬ 
tion can not safely stop with the empirical fact but needs to disclose 
the cause and the relationships. 

Nor can it be restricted to the laboratory and to laboratory condi¬ 
tions. It is when laboratory studies have been supported by studies 
and trials on a practical scale and under practical conditions that the 
results have been most convincing and have proved most dependable. 
And finally, the investigator must take full account of the producer, 
in the effort to help him to make his practice more scientific and 
the science of production more practical. 
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A study of tlie soft resins in sulpliured and nnsnlpliiired Iiops in cold and 
in open storage, G. A. Russell (U. S. Dept, Agr, Bui, 2S2 (1915), pp, 19, 
figs, 10 ).—Tile commercial value of hops is almost entirely contingent upon two 
considerations, viz, the nature and quantity of the soft resins and the aroma. 
In order to get additional data (E. S. E.., 29, p. 13) regarding the effect of vari¬ 
ous storage conditions upon the soft resins of sulphured and unsulphured hops, 
a quantity of material obtained from Perkins, GaL, was prepared and held under 
observation for several years. 

“Although sulphuring and cold storage are efficient factors in retarding the 
diminution of the quantity of soft resins in hops, they do not prevent chemical 
changes from taking place therein. Nevertheless, the data obtained by the study 
of these changes indicate that they are influenced to a considerable degree by 
both sulphuring and cold storage. . . . 

“Determinations were made of the moisture, the percentage of soft resins, 
hard resins, and total resins, of the color, odor, and taste of the soft resins, and 
of the acid, ester, saponiflcation, and iodin values of the soft resins. The mois¬ 
ture content in the sulphured and unsulphured hops held in cold storage in¬ 
creased during the first year and then remained practically constant in all the 
samples throughout the period of storage. The moisture content of the sul¬ 
phured and unsulphured hops in open storage varied from year to year, accord¬ 
ing to existing weather conditions. 

“ The percentage of soft resins in all the samples decreased with each year 
of storage, becoming very pronounced in the third year. The percentage of hard 
resins in all the samples increased wdth each year of storage, approaching a 
uniform figure at the close of the third year. Both sulphuring and cold storage 
retarded the decrease in the percentage of soft resins and increased the per¬ 
centage of hard resins. A combination of the two factors was more effective 
in retarding these changes than either factor alone. 

“ The percentage of total resins in all the samples varied from jeai to year, 
and in the third year it became materially less than that of the original sample. 
The low total is probably due to the formation of products insoluble in the sol¬ 
vents used. 

“The color, odor, and taste of the soft resins are of very little valuedn de¬ 
termining quality and are not Indicative of any changes that may have taken 
place therein. 

“ The acid value in general decreased in the sulphured hops in cold and in 
open storage, and increased in the unsulphured hops in cold and in open storage. 
Sulphuring apparently retards the formation of free acids, and a combination 
of sulphuring and cold storage is most effective in retarding changes in free 
acidity. 

“ The ester value in general increased in all the samples of hops. Sulphuring 
apparently favors the formation of esters, and this factor in comhinatlon with 
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open storage appears to be the least eltective in retarding tlie formation of 
esters. Nonsulpiinring and open storage appears to be the most offectiye in re¬ 
tarding the formation of esters. 

“The saponification value in general increased in all the samples of hops. 
The iinsulphiired hops showed the least change, and of these, the ones held in 
open storage were the least affected. 

“The iodin value in general increased in all the samples. It wa,s most pro¬ 
nounced in the second year of storage and in the third year was uniform in all 
the samples. Sulphuring in combination with open storage aj,)pears to cause 
a uniform rate of increase in the iodin value from 3 ^ear to year. The sulphured 
hops in open storage showed the least variation in changes in the chemical values 
of the soft resins. 

“ During the period of storage, at least some of the components of the soft 
resins underwent rearrangement. This rearrangement was most marked dur¬ 
ing the first year, after which it decreased to such an extent that thereafter 
comparable values for the chemical constants were readily obtained.” 

The amount of arsenic in solution when lead arsenate is added to different 
spray solutions, W. B. Ellett and J. T. Guissom {Virginia 8ta. Tech, Bui, 8 
(1915), pp. 160-164; Rpts, 191S-14, pp, 160-164 )•—“ Sodium and potassium 
sulphids dissolve more arsenic when mixed with lead arsenate than the com¬ 
mercial lime and barium sulphur spray solutions. When arsenate of lead is 
added to either the summer strength of sodium sulphur or potassium sulphur, a 
large percentage of arsenic goes into solution. Barium chlorid retards the solu¬ 
bility of the arsenic when added to sodium and potassium sulphids. 

When lead arsenate is added to the different sulphur spray solutions, the 
amount of arsenic in solution is increased. This accounts for the burning effect 
when used together as a spray. ... If mixtures with arsenic are desired for 
spraying, lead arsenate is less harmful than Paris green. 

“ With calcium and barium the arsenic is less soluble than witli sodium and 
potassium. . . . Barium arsenate, when used with the different sulplnir sprays, 
indicates tlmt slight burning would take place with lime and barium sulphur, 
and that the amount of arsenic in solution is less than when used with water. 
With sodium and potassium sulphids this substance would be harmful.” 

Two rapid methods for determining potassium, P. Cbotogino (KaU, 8 
(1914), PP‘ S89-684; in Ztsclir. Angew, Ghem., 27 (1914), No, 99, Rcferatenteil, 
p, 6‘97).—The first method is approximate and consists of adding dropwise 
sodium perchlorate to the potassium chlorid solution until no further precipita¬ 
tion is obtained. 

A more exact method is as follows: To 5 cc. of the solution (S.305 gm. In 50 
(cc.) add 4 cc. sodium perchlorate solution (2,100 gm. in 2,110 cc, of water), 
rotate, and filter through a weighed filter paper with the aid of the air pump; 
then wash with alcohol, dry the filter paper and contents at from 135 to 140® 
G., and w^eigh. The method requires 15 minutes to carry out. The variation in 
the results of 35 determinations was 0.23 per cent. 

Greeff's method for the volumetric estimation of fluorin, I. Bellucci (Ann, 
Ghem. Appl IRomel, 1 (1914), No. 9-10, pp. 44 I- 446 ; ahs. in Jour. Chem. 8oe. 
{London], 106 (1914), No. 621, II, p, 57^).—-Tests w€>re made with varying 
amounts of sodium fluorid in order to ascertain the accuracy and limits of 
applicability of the method.® 

^ “The conditions given by this method yield accurate results only when the 
amount of alkali fiiiorid does not differ greatly from 0.2 gm.; thus 0.05, 0.04, 
and 0.02 gm. taken gave, respectively, 0.0449, 0.0336,' and 0.0078 gm, found. With 

®Ber. Dent Chem. Gesell., 46 (1913), No. 12, pp. 2511-2513. 
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these smaller Quantities of finorids approximate estimations may he effected if 
the titrations are carried out in the presence of proportionately small amounts 
of sodium chlorid.” 

Carbon dioxid apparatus III.—Another special apparatus for the estima¬ 
tion of very minute quantities of carbon dioxid, S. Tashieo {Jour, Biot 
€hem., 16 (1914), No, 4, pp. 4S5-404, figs. 2). —^Although the apparatus previ¬ 
ously mentioned (E. S. R., 28, p. 410) is deemed satisfactory for almost all 
micrometabolie problems, it is sometimes inconvenient for the complete deter¬ 
mination of the carbon dioxid production of a single tissue, the metabolic rate 
of which is constantly changing and the available amount of which is not very 
great. The device described in this paper was constructed for satisfying this 
need. 

The estimation of nitrogen in Norwegian saltpeter, N. Bxjsvolb (Ghem, 
Ztg., 38 (1914), No. 75, pp. 799, 809, fig. 1; al)S. in Ztsehr. Angeiv. Chem., 27 
{1914} i fv'O'. 75, Refer at enteil, p. 545). —It has been found that analyses of 
Norwegian saltpeter made with the ordinary Kjeldahl apparatus give low results 
for nitrogen, and a study was therefore made of various other methods. The 
method finally decided upon wms the one utilizing the principle of converting 
nitrate into ammonia reported by Treadwell and Wegelin.® 

Determination of nitrogen in mixtures of calcium nitrate and cyanamid, 
A. Stutzeb (Chem: Ztg., 88 (1914), ^o. 56, p. 597; abs. in Jour. Boc. Chem. 
Indus., 83 (1914), 11, p. 606). —In the method nitrite and nitrate are de¬ 

termined first by Schlbsing’s method (reaction with ferrous chiorid). Then an 
aliquot made free from nitrate is treated by KjeldahTs method. “ By heating 1 
gm. with 5 gm. of dry ferrous chiorid and 25 cc. of concentrated hydrochloric 
acid, under slight pressure (in a fllash fitted with a Bunsen valve), the nitrate 
may be completely eliminated on the water bath in half an hour. In preparing 
a mixture of calcium nitrate and cyanamid for use as a fertilizer, loss of nitro¬ 
gen is liable to occur if the temperature be raised above 60° C.’* 

The vegetation test as a basis for fertilizer analysis, Mitscheblich 
(Landw. Vers. Stat, 85 (1914), No. S-8, pp. 202-218, figs. 2). —A discussion of 
the methods for mahing vegetation tests and their interpretation on a mathe¬ 
matical basis. 

The estimation of silicic acid in natural waters, L. W, Winklee (Ztsehr. 
Angew. Chem., 27 (1914), 66-69, Aufsatzteil, pp. 511, 512). —^The method is 

based on the yellow color produced when ammonium molybdate is added to a 
water containing silicic acid and then acidified with hydrochloric acid. The 
intensity of the color is proportional to the amount of silicic acid present. A 
solution of potassium dichromate is used as the colorimetric standard. 

Note on a new apparatus for use with the Winkler method for dissolved 
oxygen in water, H. L. Shoxjb (Puh. Health Siirv. IT. B., Hyg. Lah. Bui. 96 
(1914), pp. 83-85, fig. 1). —^A description with illustrations of the ai)paratus. 

Nitrogen-protein table, R. S. Callaway (Jour, Indus, mid Engin. Chem., 
7 (1915), No. 2, p. 161). —^A table for chemists making analyses of feeding stuffs 
using the factors 5.T and 6.25. 

Apparatus for the determination of fat' by the Roese-Gottlieb method, 
W. Beinsmaib- (Jour. Indus, and Engin. Chem., 6 (1914), No. 4, pp. 824, 625, 
figs. 4)‘ —modified Eoese-Oottlieb tube differing somewhat from the Patrick 
modification of the apparatus., 

The unsaponifiable constituents of natural ,and hardened fats, ' X 
Mabcusson and Q. Meyebheim (Ztsehr. Angeio. Chem., 27 (1914), No. 28, 

^Kritische Prufung der wichtigsten Methoden znr Bestimmiing der Salpetersimre. 
Zurich, 1907, pp. 135. 
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pp. —^Phytosterol is far more resistant to catalytic reduc¬ 

tion than cholesterol. At 200° G, 75 per cent of tiie latter becomes resinified 
wliile pliytosterol Is hardly affected at this temperature by the catalyst. Hydro¬ 
genation at 250° of cholesterol no longer yields crystalline products, whereas 
appreciable amounts can be obtained from phytosterol under the same condi¬ 
tions. This explains why some of the transformation products of stearins in 
lard oil are not detected by the examination of the fat. Cholesterol is evi¬ 
dently transformed in a way that will not allow its detection by the digitonin 
method. 

The detection of plant fats in animal fats^ H. Speinkmetee and A. 
Hiedeichs (Ztsclir, JJntersueli, u, Gemissynil., 28 (1914), No. 5, pp. 286- 

244 ).—^Tlie Fritzsche procedure was so modified as to eliminate any possibility 
of digitonin decomposition products interfering with the melting point deter¬ 
mination. When this is not taken into consideration erroneous results may be 
obtained in regard to the presence of phytosterol in animal fat. The modifi¬ 
cation was tested on oleomargarin, butter, lard, “premier jus,” cotton-seed oil, 
sesame oil, coconut fat, oleomargarin with 2, 5, and 10 per cent cotton-seed oil, 
and butter with 10 and 15 per cent coconut fat. The third crystallization 
usually gave the desired results. Unsatisfactory results were obtained with the 
method for the detection of 2 per cent cotton-seed oil in oleomargarin, and 10 
per cent coconut fat in butter. 

The Klostermann method, a modification of the Marcusson and Schilling 
method (see abstract above), is not deemed as simple nor as cheap to conduct 
as the Fritzsehe modification. A modification of the Klostermann method was 
studied with lard, “premier jus,” oleomargarin, goat tallow, wild hog lard, 
horse fat, wool fat, whale oil, cotton-seed oil, peanut oil, olive oil, soy-bean oil, 
linseed oil, poppy-seed oil, corn-seed oil, tea oil, rape-seed oil, niger oil from 
Guizota oleifera, mustard oil, coconut fat, hydrogenated linseed oil, palm fat, 
cacao butter, Chinese vegetable tallow, Bnkabang (Borneo), mowrah butter, 
shea butter, and mixtures of lard and cotton-seed oil, oleomargarin and cotton¬ 
seed oil, wool fat and cotton-seed oil, wool fat and soy-bean oil, wool fat and 
peanut oil, and oleomargarin and moivrah butter. By this work it was estab¬ 
lished that cholesterol in animal fats is in the free state, whereas the phytosterol 
present in plant fats seems to be an ester combination. The lowest melting 
point was found with the esters of olive oil. The detection of the 2 per cent 
eotton-seed oil in iard was easily accomplished by this method, but 10 per cent 
could not be noted, nor could 10 to 15 per cent of peanut oil in wool fat. Ten 
per cent of soy-bean oil was noted, however. Ten per cent of mowrah fat 
could not be discovered in oleomargarin. It is concluded that the Klostermann 
method can in some instances be used in place of the Fritzsehe test 

The estimation of carbohydrates.—IV, The presence of free pentoses in 
plant extracts and the' influence' of other sugars on their estimation, W. A. 
Davis and G. C. Sawyee (Jonn Apr, iWiiglandh d {1914), No. 4, pp. 40d- 
412).--Continuing previous work (B. S. B., 32, p. 314), the present paper brings 
forth evidence that free pentoses are usually present in alcoholic extracts of 
plants and have to be taken into consideration in the scheme of analysis. 

Their amount can be estimated with a fair degree of accuracy by the ordinary 
distillation process or by the reducing power of the purified liquor after other 
sugars have been fermented away. When, however, small amounts of pentose 
have to be estimated accurately in presence of large quantities of other sugars, 
it is advisable, as suggested by Kluyver,^ to ferment away these sugars before 
applying KrObeiAs process” (E. S. B-, 13, p. 320). 

« Bioehemische Suikerbepalingen. Leyden: B. J. Brill, 1914, pp. XI 4 - 223. 
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A large niiraber of estiinations made witli the leaves of different plants (man¬ 
golds, turnips, Tropwolum majm, Helianthus, carrot, potato, etc.) showed 
the percentage of pentose obtained by the distillation method, when applied to 
the alcoholic extract treated according to the author’s scheme of analysis, to 
range from 0.3 to 1 per cent, calculated on the total vacuum-dried, matter. Tests 
were also carried out with sugars. 

In. regard to the utility of the Tollens-Xriiger method for estimating 
pentosans, O. Faxiada, E. Stein, and J. Eavnikae (Osterr, Ungar. ZtscJir. 
ZuGlcerin&us, u, Landw., 4S (1914), A^o. 3, pp. .—Crystalline sucrose 

submitted to test by the phloroglucin method yielded a higher amount of 
furfurol than previously reported by Andrlik.<^ This is probably due to the 
fact that an oil bath with a iiigher temperature (155° C.) was used in the op¬ 
eration. When the distillations "were conducted under uniform conditions, con¬ 
trary to Andrlik’s opinion uniform results could be obtained if amounts of 5 gm. 
sucrose were used for the determination. Above this point ununiformity of 
results began. 

Dextrose and levulose wdien used in the proportion yielded when 10 gm. of 
sucrose is hydrolyzed gave 107.4 mg. of phloroglucin, and about the same 
amounts when treated separately. 

Another precipitation method, that of Jager and Unger with babiturenie acid ^ 
was also studied. Babiturenie acid in warm 12 per cent hydrochloric acid 
yields a condensation product with furfurol. In this method the pentosan 
determination is carried on as in the phloroglucin procedure save that the dis¬ 
tillation should be carried quickly to a point of 400 cc. of distillate. The 
babiturenie acid yielded lower results for furfurol than the phloroglucin method, 
but it is thought that it should be studied further, as the results obtained with 
it are deemed more exact. 

The present position of the chemistry of starch, H. Pbingsheim (Landw. 
Yers. Btat„ 84 (1914), Ao. S-4f PP> 267-282).—A digest of the literature. 

Determination of calcium in solid substances and fluids derived from the 
animal organism, S. Gutmann (Biochmv. Ztschr., 58 (1914), No. 6, pp. 470, 
471).—In Aron’s method (E. S. B., 19, p. 1009) in wEich the calcium salts are 
precipitated by alcohol after destruction of the organic matter by a nitric- 
sulphuric acid mixture, some of the calcium sulphate adheres to the walls of 
the flask. This error may be obviated if alcohol is added after eliminating 
the excess of nitric acid and the precipitate is filtered off after standing until 
the next day. The precipitate thus obtained is returned to the flask and dis¬ 
solved in a 10 per cent sodium carbonate solution and heated for one-half hour. 
The carbonate formed is dissolved in acetic acid and the excess of acid neutral¬ 
ized with ammonia, when the calcium is precipitated in the usual manner as 
'calcium oxalate. 

A method for determining small amounts of boron in organic materials, 
G. Beetband and H. Agulhon (Ann. Falsif., 7 (1914), No. 67, p. B23).—A cor¬ 
rection to the work previously noted (E. S. K., 82, p. 206). 

Bapid detection for quantitative estimation of small amounts of esterase, 
A. Bach (Fermmtforsch., 1 (1915), No. 2, pp. Tyrosinase is a 

mixture of amino acidase and ordinary phenolase. The latter does not oxidize 
tyrosln as such, but only after it has been converted by amino acidase into 
paraoxyphenyl acetaldehyde, ammonia, and carbon dioxid. As phenol esters 

« Zeitschr. t ZudJerindastide in Pdhmen. XXXIII, 1808-99, p. 314. 

&Ber. Dent. Chem. Gesell, 35 (1902), No. 20, pp. 4440-4447; 36 (1903), No. 6, no* 
1222-1229. 
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are not destroyed by plienolase or by peroxidase plus Iiydrogen peroxid, tlie 
following iiietliod is employed for noting esterase activity: 

One g‘m. of the material to be tested is rubbed up with quartz sand, and 5 
drops of glycerol are incorporated, with 500 cc. of lukewarm water and strained 
through a cloth. Ten cc. of the emulsion-like cloudy fluid is mixed in a test 
tube with 0.1 gm. of giiaiacol carbonate and a few drops of toluol and placed in 
an incubator at 40° G. At the same time a control test is made under similar 
conditions but the emulsion added is previously heated to the boiling xwint. 
After 5 to 30 minutes both samples are heated rapidly to the boiling point for the 
purpose of destroying catalase and perhydrase, then cooled, and 1 drop of 
peroxidase and 1 drop of a 3 per cent solution of hydrogen peroxid are added. 
According' to the quantity of esterases present a more or less brownish red 
coloration ensues- The control remains colorless. 

A method is also given wherewith one can follow the quantitative cleavage 
of guaiacol carbonate. 

International review of the literature of food, its composition, analysis, 
and adulteration, for the year 1911, A. J, J. Yandevelde (Bepert Internal 
€omp., Ami, et Falsif, Denrees Aliment, {Idll), pp. 88+10). —^A con¬ 
tinuation of the work previously noted (E. S, B., 29, p, 360). 

The decomposition of protein substances of milk through the action of 
lactic ferments, W. C. De Gkaaef and Mute. A. Schaap (Ann, FaUif., 6 
(1918) t Nq, 62, pp, 689-645), —^With the aid of the method previously noted 
(E. S. B., 31, p. 413) it was found that the aldehyde index of buttermilk was 
much greater than that of fresh milk. This is due to the decomposition of the 
protein substances of milk by the microscopic flora which develop and cause 
proteolysis. The cocci and bacilli producing lactic acid are not the only micro¬ 
organisms which peptonize. 

A rapid method for casein in milk, W. O. Walker (Jour, Indus, and Fngin, 
CJiem,, 6 (1914)t 4, P- 856), —^An addition to the article noted (E. S. B., 32, 
p. 413). “ Since the above %vork was completed it has been found that beech wood 
creosote serves as an admirable preservative for milk. When added in the 
proportion of 5 cc. to 1 pt. of milk, the latter keeps in good condition for 
several months if placed in the dark. The preservative does not interfere 'with 
the casein test, nor the Babcock fat test, provided only one-half the usual amount 
of sulphuric acid is used. 

The Judgment, of adulterated milk, B. Eichlope and H. Beeckmann 
(Milahw. Zmthl,, 48 (1914)» Fa. 24, PP* 561-569, fig. 1), —^This investigation was 
conducted for the purpose of determining to what extent the addition of potas- 
slum bichromate employed for preserving milk samxfles affects the speciflc 
gravity, total solids, fat-free solids, and percentage of fat. 

It is concluded that with milk samples preserved with 0.1 per cent of potas¬ 
sium bichromate the total,solids and fat can be determined with accuracy'by 
the gravimetric method. The results obtained with Fleishmann’s formula were 
unsatisfactory, but incorrect results were also obtained in the case of an 
unpreserved sample. ^ 

A balance with which one can make a rapid estimation of total solids is shown 

and described. 

Detecting milk adulteration by the removal of cream, L. Van Dam (Ann, 
Falsif., 7 (1914), iVo. 66, pp. 187-195; aOs, in Ztschr. Angew. 27 (1914), 

Wo. 58, Eeferatenteil, p. 417).—It is deemed possible to detect.skimmed milk by 
determining the ratio of casein to fat in the sample. The casein can be deter¬ 
mined according to Gornalba^s method and the fats according' to the Bflse- 
Gottlieb method. In the 144 samples of milk examined the ratio of casein to 
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fat Yaried from 0.53 to 0.9S, witli an average of 0.74. The removal of the cream 
increased the ratio above 1. ’ 

A new constant for detecting partial skimming of milk, R. Ledent (Bui, 
f^oc. Chim, Belff,, 28 {WlJf), 7, pp. 229--2SJt; abs, in ZtBolir. Angew. CJiem,, 
27 (1914), Fo, 99, Ref era tent eil, p. 699). — ^In this work an attempt was made 
to bring the ratio of casein to fat as determined by Van Dam (see above) into 
relation with Gornalba’s figures. 

The value of the refractometric examination of calcium chlorid serum of 
milk for the detection of added water, E. Ackeemann and C. Valencten 
{MUcliw. ZentM., JfS (1914), Vo. IS, pp. 34S-349). —The views expressed by 
others as to the value of this method (E. S. R., 18, p. 811) are presented and. 
discussed, and results with 108 samples of composite milk are reported. The 
data include the fat-free dry substance and refraction. By adding 7 per cent 
of water to each of the samples the fat-free dry substance was found to vary 
between 0.19 and 8.63 per cent and the refraction from 38,2 to 37.3 per cent (11 
samples 38.2 to SS, and 97 samples 37.9 to 37.3 per cent). The Swiss food book 
calls for 8.5 per cent fat-free substance. 

The refraction of milk serum, L. Kiss (KisMet. Kozlem., 17 (1914), Vo. 1, 
pp. 24~S4s ^bs. in Milcliw. Zentbl., 4S (1914), Vo. 18, p. 473). — The refraction of 
the calcium chlorid serum of milk diluted with water and preserved with 
formaldehyde or bichromate of potash w’as studied. 

It "was found that the refraction of the calcium chlorid serum falls after the 
milk is diluted with wmter. For each 1 per cent of "water added up to 10 
per cent the refraction drops approximately 0.25°. Of the preservatives recom¬ 
mended for keeping milk samples only formaldehyde has an inappreciable 
influence on the refraction. On the other hand if 0.1 per cent potassium 
bichromate is employed the refraction rises from 0.3 to 1.1° and with 0.05 per 
cent potassium bichromate from 0.1 to 0.65°. The calculation of the specific 
gravity with Wiegner’s formula from the refraction of the calcium chloric! 
serum yielded very good results. 

Quevenne’s lacto-densimeter and the calculated extract in milk, E, Iswaed 
(Ann. Falsif., 7 (1914), Vo. 68, pp. 827, 828). — It is claimed that milk sold as 
whole milk whose density is less than 1,030 and a skim milk with a density 
of less than 1.032 must be considered watered. 

Society of German Potato Briers (Ztsclir. Angew. Chem., 27 (1914) i Vo. 30, 
Aufsatzteil, pp. 278, 279). —This is principally the yearly report of the society, 
but gives an account of the status of the industry. 

METEOEOLOaY. 

Rainfall and agriculture in the TJnited States, B. O. Wallis (Mo. Weather 
Review, 43 (1915), No. 6, pp. 267-274, fig- 1)- —Continuing studies noted in a 
previous article (E. S. B,, 33, p. 318), the author attempts to correlate rain¬ 
fall conditions and the growth of various crops, particularly wheat, rye, barley, 
oats, corn, tobacco, and cotton, in the United States. 

The results show that the sequence of crops tends to be consistent through- 
ont the country and further indicates that “(1) the wettest month is usually 
avoided for harvesting operations; generally the harvest is taken in the period 
following the rainfall maximum. The rainfall maximum of sections G and H 
[including mainly the east Central States] falls early, so that harvesting may 
begin in June. In the central Eastern States, however, the harvest tends to be 
completed before the rainfalb maximum occurs. This circumstance is strikingly 
illustrated in the cotton States, where the cereal harvests are gathered before 
the heavy rains and the maize and cotton crops after the maximum has passed. 
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(2) Generally tlie summer crops are sown almost immediately before tlie rains 
commence and tlie winter and fall crops immediately the heaviest rains are 
over; the fast-growing* crops are v^^ell watered at once and the slow-growing 
seeds lie during a long period which is dry and cold. (S) The variations in the 
dates of spring sowings are governed by the dates on which the last killing 
frosts of spring fall due; this is remarkably shown in connection with the sowing 
of maize (Indian corn). It becomes, therefore, obvious that, while sowing is 
related to frost as well as to rainfall, there is a definite adjustment of harvest¬ 
ing operations to the rainfall conditions.” 

It is pointed out that the discussion in this paper is based almost entirely 
upon average values, and hence the general conclusions are valid only in a 
broad way. It is stated that attention is concentrated upon rainfall “for the 
definite purpose of determining the importance of the rainfall factor in the 
complex conditions of the environment of the agriculturist. In itself the rain¬ 
fall regime of an area is typical of its latitude, its situation both on the con¬ 
tinent and in relation to the ocean. Therefore, a close relationship between 
successful agriculture and definite rainfall conditions might have been assumed.” 

The effect of weather upon the yield of potatoes, J. W. Smith (Mo, Weather 
Rev,, 4S (1915), No. 5, pp. figs. 2S). —^This article discusses the tem¬ 

perature and moisture requirements of potatoes and attempts to correlate the 
rainfall and temperature of periods of varying lengths during the growing 
season with the yield of potatoes in central Ohio. Among the conclusions reached 
are “ that cool and wet weather during tlie fiirst 10 days of July is quite essential 
as far as central Ohio is concerned, and that the ’weather of this short period has 
a large influence upon the final yield of potatoes.” 

The hottest region in the United States, G. H. Willson (Mo. Weather 
Ber., 4^ (1915), No. 6, pp. 278-280). — ^It is stated “that not only the highest 
temperature in this country occurred in Death Yalley, but that the highest 
shade temperature ever recorded in the open air with standard instruments 
and under^approved methods of exposure in any portion of the world was re¬ 
corded at Greenland ranch, on the edge of Death Yalley, Inyo County, Gal., 
on July 10, 1913, when the thermometer registered 134® F.” 

The region of greatest snowfall in the United States, A, H. Palmer (Mo, 
Weather Rev., 4^' (1915), No. 5, pp. 217-221, pis. 2, fig. iO*—It is shown that 
the region of greatest snowfall in the United States is that surrounding Tama¬ 
rack, Alpine County, CaL, where an average season snowfall of 521.3 in. is 
recorded. Data for distribution of rainfall and snowfall for other places in 
California are given. Methods and apparatus used in the measurement of snow 
are described and conditions accompanying heavy snowfall, pressure from 
sno'wfall, the economic importance of deep snows, especially with regard to 
railway traffic, and historical influences of snowfall are discussed. 

It is shown that up to a certain height there is an increase in the total annual 
precipitation with increase of elevation. Forty years’ observations along the 
Southern Pacific Eailway show that up to a height of 6,500 ft. there is an aver¬ 
age increase of 0.9 in. of rainfall w|th every 100 ft. increase of elevation, the 
rate of increase being greatest between the 3,000 and 4,000 ft. levels. Beyond 
the 6,o00-ft level the precipitation decreases. 

The fertilizing value of rain and snow, F, T, Shvtt,, (Canada Mxpt. Farms 
Mpis. 1914, pp. S9, 127-129), —^The studies here reported have already been 
noted from another source (E. S. R., 32, p. -615). 

Monthly Weather Review (Mo. Weather Rev., 43 (1915), Nos, 5, pp. 211-260, 
pis, 11, figs. 25; 6, pp. 261-310, pis, 12, figs, 7), —In addition to weather fore¬ 
casts, river and flood observations and selsmological reports for May and June, 
1915, lists of additions to the Weather Bureau library and of recent papers 
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on meteorology and seismology, notes on tLe weatlaer of the months, a condensed 
climatological summary, and the nsnal climatological tables and charts, these 
numbers contain the following articles: 

No. 5.—Solar and Sky Radiation Measured at Washington, D. 0., during 
May, 1915, by H. H. Kimball; Confirmatory Experiments on the Value of the 
Solar Constant of Radiation, by 0. G. Abbot, P. E. Powle, and L. B. Aldrich; 
Solar Halo of May 11, 1915, at Sand Key, Fla. (illus.), by 0. G, Andrus; Solar 
Halo of May 20, 1915, at Philadelphia (illus.) ; Halo of May 20, 1915, at New 
Hayen, Conn., by C. S. Hastings; The Region of Greatest Snowfall in the 
United States (illus.), by A. H. Palmer (see p. 716) ; The Effect of Weather 
upon the Yield of Potatoes (illus.), by X W. Smith (see p. 716); and Ice Condi¬ 
tions in Banish Waters, A. D. 690-1860. 

No, 6.—Solar and Sky Radiation Measured at Washington, D. O., during 
June, 1915, by H. H. Kimball; Systematic Observation of Meteors, by S. A. 
Mitchell; Internal Reflection as a Source of Error in the Callendar Bolometric 
Sunshine Receiver (illus.), by E. R. IMiller; Rainfall and Agriculture in the 
United States (illus.), by B. C. Wallis (see p. 715) ; A Revolving Cloud Camera 
(illus.), 0. L. Fassig; A Test for Personal Error in Meteorological Observations 
(illus.), by B. R. Miller; The Hottest Region in the United States, by G. H. 
Willson (see p. 716); Summer Temperatures at Paris and at Reno, Nev., by 
H. F. Alciatore; Weather and Radium Emanation at Manila, P. I.; Meteorolog¬ 
ical Papers Presented at the Havre Meeting of the French iVssociation; The 
Green Flash at Sunset, by A. W. Porter; and Pernter and Exner on the Green 
Flash. 

Meteorological observations at the Massachusetts Agricultural Experiment 
Station, J. E. Ostbanuer and D. Potter {Massaclmsetis Sta. Met. Buis. 819, 
S29 {1915), pp. ^ each). —Summaries of observations at Amherst, Mass., on 
pressure, temperature, humidity, precipitation, wind, sunshine, cloudiness, and 
casual phenomena during July and August, 1915, are presented. The data are 
briefly discussed in general notes on the weather of each month. ^ 

Meteorological records for 1913 and 1914, H. L. Price (Vwginia Bta. Tech. 
Bui. 8 {1915), pp. 165-169; Rpts. 1913-U, pp, 165-1^9).—Detailed records of 
tridaily thermometer readings and summaries of observations on temperature, 
precipitation, cloudiness, and wind for each month of 1918 and 1914 are given. 

The United States Weather Bureau, H. B. Williams {XJ. 8. Dept. Agr., 
Weather Bur. lFa7yiphlet'}, 1915, pp. 58, figs. 10). —^A brief historical account 
of the Weather Bureau is given and the nature and value of its work are con¬ 
cisely explained. 


SOILS—FEBTIIIZERS. 

The development of the study of soils from its beginning to the twentieth 
century, 0. Neijss {Internat. Mitt Bodenk., 4 {1914) t No. 6, pp. 458-495 ).—^The 
author presents a brief historical review covering certain of the more important 
phases of the development of the study g^f soils from the time of the early 
Greeks and Romans. ' 

McLean County soils, 0. G. Horkins, J, G. Hosier, E. Van Alstine, and 
F. W. Garrett {IlUnois Sta. Soil Rpt 10 {1915), pp. 58, pis. figs. 8 ).—^This 
is the tenth of the series of the Illinois county soil reports. 

McLean County lies in central Illinois in the early Wisconsin glaciation. The 
general topography is undulating to slightly rolling. The soils of the county 
are divided into four classes as follows: (1) Upland prairie soils, rich in organic 
matter, (2) upland timber soils containing much less organic matter, (3) terrace 
soils, and (4) swamp and bottom lands. The brown silt loam of the upland 
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prairie soil occupies T2.6 per cent of the area of the county, the black clay loam 
of the same class 14.5 per cent, and the yellow-gray silt loam of the upland 
timber soils 6.2 per cent. It is emphasized that the supplies of plant food in 
these soils are extremely limited when measured by the needs of large crop 
yields. “The most significant facts revealed by the investigation of the 
McLean County soils are the lack of limestone and the low phosphorous content 
of the common prairie soil and of the most extensive timber type.” 

Nova Scotia soils, F. T. Shxjtt {Canada Expt. Farms Epts. 1914, PP^ — 

Physical and chemical analyses of eleven samples of typical soils of Nova 
Scotia are reported. 

The distribution of the climatic soil types in G-ermany, H. Steemme (In 
Branca Festschrift. Berlin: Borntrdger Bros., 1914, p- 1^> ahs. in Zenfbl. Agr. 
Cliem., 44 (1915), Ao. 1, p. 6). —Comparative studies of the existing soil types of 
Germany are reported. 

There occur in Germany, m addition to the excessively wet swamp and moor 
soils, podzol and related soils of medium dampness and black soils of only 
moderate dampness. The swampy soils generally occur where the annual rain¬ 
fall exceeds 23 or 24 in., while the podzol and black soils occur in regions 
having an annual rainfall of less than about 20 in. Chernozem soils occur in 
the far Inland regions south of Breslau and Halle and podzol and related types 
In Pomerania in the neighborhood of the Baltic. In the podzol soil regions the 
humus lime soils (rendzine) from the limestone mountains are known to be 
endodynamorphic soils, as noted by Glinka (E. S. E., 31, p. 719). Such soils 
with the iron horizon very evident, just beginning, and entirely absent are de¬ 
scribed. Certain so-called black soils in Bast and West Prussia and other 
localities, which occur as moor marl in basin formations, are said to be partly 
humus lime soils. In Schleswig and west and south Germany the character¬ 
istic formation of the present soil types is obliterated by fossil soils. 

The material carried by the streams of the Alps and the Pyrenees, A, 
Muntz and E. LainE {Compt Rend. Acad. ScL [Pum], lo6 (1918), No. 11, pp. 
S48-851) .—In connection with investigations of the water resources of the Alps 
and Pyrenees mountains with reference to the possibilities for irrigation and 
water power development, studies were made of the silt carried by the streams 
and of their silt transporting capacities to determine the possibilities of silting 
of canals and reservoirs. Fifteen observation stations were established in the 
Alps and eight in the Pyrenees. 

The results show that the streams of the Alps carry much more silt and 
matter in solution than the Pyrenees’ streams. The Alps’ streams, while rela¬ 
tively clear in the winter, are subject to extreme floods during the spring and 
summer, at ivMch times they carry enormous quantities of silt. They also 
carry large and variable amounts of lime in solution at different seasons, these 
being greatest in the winter when the water is low and clear and least in .spring 
and summer. The streams of the Pyrenees, in which glaciers are practically 
absent, are relatively clear the year around and carry silt in appreciable quan¬ 
tities only during occasional floods due to heavy rains. The proportion of dis¬ 
solved matter, principally lime, is much less in these waters than in the Alps’ 
waters and is not subject to such wide variations. 

The abundant carrying of material by the streams of the Alps is attributed 
to the comparatively recent formation of these mountains. The Pyrenees, on 
the other hand, are of much more ancient formation ,and have undergone wash¬ 
ing an infinitely longer time, so that their streams are clearer. 

The importance of the results from the standpoint of the construction of 
dams, canals, and reservoirs is pointed out, , _ 
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Studies on tke formation of silt and its transportation by streams in tbe 
Alps and Byrenees^ A. Muntz and E. Lain^; {Compt. Rend. Acad. Sci. lParis2, 
MO (1915), Ro. 15, pp. 462-4^7). —^Purtiier studies on the character and amount 
of the siity material carried by streams in the Alps and Pyrenees confirmed 
the results noted in the above report. 

It was found that the quantities of soluble matter and matter carried in sus¬ 
pension by the streams are extremely variable according to the geological origin 
of the formations which are drained by them. Ancient formations, consisting 
mostly of rocks, yield little silt, while recent formations yield relatively more 
silt. Erosion is, therefore, greater in the Alps than in the Pyrenees. 

Analyses of water from the more important streams with reference to the 
content of suspended matter and matter in solution showed that where the 
latter is large the former is frequently much larger. Slechanical analyses of 
silts showed the close relation of the physical composition of the suspended 
and deposited silt to the velocity of the stream. 

Observations on irrigation canals in the Alps region showed that at a ve¬ 
locity of about 5 ft. per second, the sand grains deposited were between about 
0.0039 and 0.0007 in. In diameter. With a velocity of about 2^ ft. per second 
the sand grains were between about 0.00195 and 0.003 in. in diameter, while 
with a current about ft. per second, the diameter of the silt particles de¬ 
posited was less than 0.001 in. The matter remaining in suspension consists, 
therefore, of the finest particles. 

It is pointed out from these results that the mountain waters, particularljr 
those of the Alps, when used for irrigation will deposit an appreciable layer of 
silt on the land, the grains of which will vary in size from coarse to fine as the 
streams approach the plains and the grades and velocities diminish. 

Studies as to the agricultural value of these deposits are in progress. 

Physical and chemical conditions of cultivated and forest soils, A. Pab- 
BOzzANi (Ann. R. Bfa^. Sper. Agrum. e FrutUcol. Acireale, 2 (1914), PP^ 2S-4 ^).— 
The views of others with reference to the physical and chemical properties of 
forest soils are briefly presented, and studies of the changes produced in the 
physical and chemical properties of forest soils by deforestation and cultivation 
are reported. 

Little difference vras, on the whole, observed between the nitrogen content 
of the forested and deforested soils. The total nitrogen content of forested 
soils was highest in soils partially cultivated and supporting olive and chestnut 
trees, and lowest in typical forest soils supporting oak and beech trees. In the 
oak soils the total nitrogen increased in the surface soil as the closeness of 
texture decreased, while the opposite was true for the subsoil. In the deforested 
soils the total nitrogen content was always high in those lying fallow, and 
especially low in those planted to beans. 

The ammonia content of dense cork-oak soils was greater and the nitrate 
content less than in medium or loose soils of the same type. Of the deforested 
soils, those lying fallow contained the most ammonia. The deforested soils, 
in general, contained more nitrate than the forested soils, although the sub¬ 
soil of olive soils contained more nitrate than deforested cultivated soils. 
There were more nitrates in the surface soil of the forested soils than In the 
subsoil. 

The cultivated soils had a greater absorbing power, especially for potash, 
than the forested soils. The water-soluble matter in the cork-oak soils de¬ 
creased as the looseness in texture increased. The total soluble matter in 
forested soils, especially in the surface soil, was increased after oxidation with 
hydrogen peroxid. The same was true for the subsoil of recently deforested 
soils, except fallow soil. 



720 


EXPEEIMEUiTT STATIOET EECOEB, 


It is eoiiciiided that as regards the difference between forested and cultivated 
soils in absorbing power, concentration of soil solution, and content of easily 
oxiclizabie organic matter, the forested soil represents a state of continuous 
clieniicai and physical evolution and is profoundly modified when it reaches 
the cultivated condition. 

A list of references to related literature is appended. 

Mtrogen in forest soils, A. Pareozzani (Ann> B. Sta^, Sper. Agrum. e 
FrutticoL Acireale, 2 {19 Vf), pp. 14-22). —^After presenting the views of others 
as to the forms of nitrogen occurring in forest soils, the results of mechanical 
and chemical analyses of soils from two forests growing beech, common and 
cork oak, and chestnut trees and broom (Grenista aetnensis) are reported. 

Nitrates were found in all of the soils, except those growing broom, and 
showed no relation to lime content Deep soils contained more nitrates than 
shallow soils. More nitrates were found in the oak soils than in the soils 
growing other trees and were more evident in the surface than in the subsoil, 
especially in soils of medium and loose texture. Five soils were rich in nitrates 
and two were not. Under identical conditions the nitrite content of the oak 
soils was superior to that of the chestnut and beech soils. 

A list of references to literature bearing on the subject is appended. 

Correlation between huLmixs and mineral matter in dark colored soils, A. A. 
Blagonravov (Ahs. in ZJmr. Opytn. Agron, {Buss, Jour, Wxpt Landw,), 14 
Bo, 5, pp, 457, 45S).—^Assuming that degraded dark colored soils have 
been at one time less degraded and comparing their chemical composition by 
calculating the percentage composition of the zeolitic portion, the author finds 
that the changes in the mineral part of these soils correspond with the changes 
of the humus content. On this basis, and assuming that the lime is carried 
from the higher horizons downward in the form of calcium crenate, he calculates 
a series of “simple correlations” between the lime and crenic acid, for which 
he takes Mulder’s formula GsiH^Oio. 

With the aid of these correlations it is considered possible, from the differ¬ 
ence in the humus of any two soils and the amount of lime in one, to calculate 
the contents of the zeolltic lime in the other. The values so calculated differ 
from those found hy actual analysis only in hundredths of one per cent. Other 
constituents of the zeolltic portion are also found by means of calculations from 
a whole series of ratios. On the basis of correlations between different elements 
so obtained the difference in the composition of two soils is expressed in the 
form of formulas by the aid of wMch, having previously determined the lime 
percentage, the contents of all the other constituents are calculated. Then 
accepting for humic acid Detmer’s formula OeoHjs^Osrr, the ratios to humic acid 
of the various bases soluble in 10 per cent hydrochloric acid are found and 
from these ratios, guided-again by the relation between humus and lime (1:4), 
a formula is deduced for the composition of the mineral constituents of a given 
soiL 

In conclusion, the author reduces the soils of different regions to a small 
number of groups, being guided by the ratio of the amount of carbon in the 
humus to the sum of mineral substances (from 10 per cent hydrochloric acid 

solution). 

Bacteria of frozen soil, III, H. J. Conn {Cental, Baht. letc.J, 2, AM., 42 
{1914), Bo. 17-lS, pp, 510-519, figs, B ),—^Further studies on the subject (F. S, B., 
26, p, 520) confirm the former conclusion that the number of bacteria in frozen 
soil is generally higher than in unfrozen soil. This was true not only of cropped 
soil 'but also of sod and fallow soil. Other results of these studies have been 
reported by the author in bulletin form (E. S. E„ 32, p. 33). 
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Tke effect of green manuring on soil nitrates under greenliouse condi- 
tionSj H. H. Hill et al. (Virginia Sta, Tech. Bnl. 6 (1915), pp. 121-158'; Rpts. 
1918-14, pp^ 121-153). —^Pot and laboratory experiments to determine tlie effect 
of green manures on nitrate accumulation and plant growth in 5 types of Vir¬ 
ginia soils are reported. 

Preliminary experiments on the effect of vegetable matter on nitrate formation 
in partially sterilized and unsterilized silt loam showed that organic matter such 
as blue grass, clover, and alfalfa when turned under in the soil appeared to pass 
over Into nitrates, more especially in sterilized soil. 

In further experiments with soils ranging in texture from sandy loams to heavy 
clays to which green manures and organic matter were added in the following 
proportions: 0.3 per cent Sw’edish filter paper, 0.6 per cent straw, 0.44 per cent 
clover, 0.44 per cent soy beans, and 0.22 per cent blue grass, it was found that 
the total number of bacteria In soils treated with green manures was much 
greater than in soils receiving no green-manure treatment. Legumes gave in 
most cases the highest bacterial count The rate of nitrate formation and 
plant growth in every case was greatly improved by the addition of green 
manures. There was a smaller amount of nitrogen in plants grown in pots 
treated with paper than with those grown on untreated soil. Paper in each 
soil type caused a depression in the number of bacteria, nitrate formation, and 
in plant growth, and produced a yellow appearance in the plants. 

“ Solis vary in their power to accumulate nitrogen. Soils, from the same field, 
when taken at different times, show a variation in nitrogen-accumulating 
power,” “ It is believed from the results of this paper that the open soils have 
a natural tendency toward nitrate accumulation and that this may be stimu¬ 
lated by applications of gi'een materials.” 

A bibliography is appended. 

Some common misconceptions with respect to soils and soil fertility, G. B. 
Lipman (Mo. Bui. Com. Hort. Cal., 4 (1915), No. 5-6, pp. 281-289). —In an 
attempt to correct certain of what are considered to be misconceptions with 
reference to soils and soil fertility, it is pointed out that in the light of present 
knowledge overirrigation is injurious to crop growth, that analysis of soils is 
not a criterion for their adaptability to crops or fertilizer needs, and that plant- 
food elements in fertilizers do not have many of the specific effects on plapt 
growth commonly attributed to them. 

The teachings of the Kentucky Agricultural Experiment Station relative 
to soil fertility, G. Roberts (Kentucky 8(ta. Btil. 191 (1915), pp. 31-56 ).—^This 
bulletin, with an introduction by J. H. Kastle, is a general statement of the 
principles of soil fertility as taught by the station. These are based in part 
on a previous bulletin (E. S. R., 21, p. 316) and in part on the general results 
of two, four, and six year series of plat and field experiments in different parts 
of the State with various field crops to determine the fertility reguiremeuts of 
representative soil types, with particular reference to phosphorus, nitrogen, 
and potash, and the most effective and economical methods of su|)plying these 
when needed. The detailed results of these experiments are to be published 
In a later publication. 

It is the belief that practically all the soils of Kentucky contain inexhaustible 
supplies of potash, which can be made available with sufficient rapidity through 
maintenance of the humus content. With the exception of the soils of the blue- 
grass regions, the soils of the State are considered to be deficient in phosphorus, 
which usually can be most advantageously supplied as acid phosphate until 
organic matter is restoi'ed to the soil, after which rock phosphate may be used. 
The purchase of nitrogenous fertilizers is considered uneconomical, nitrogen 
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being best returned to tlie soil as farm manure and by the cultivation of legumes 
and the use of catch crops, cover crops, and crop residues. The general use of 
complete fertilizers is not considered economical or conducive to a condition of 
permanent soil fertility. It is recommended that systems of cropping be followed 
v/liereby plant food is returned to the soil through crop residues and mainlines, 
that rotations containing leguminous and cover crops be used, anti that de¬ 
ficiencies in any plant-food element, as indicated by field experiments or clieinical 
analyses, be supplied in the cheapest available form and in quantities siifTicient 
to meet the requirements of a number of crops. 

Barnyard manure, P. H. Moons {Canada Expt, Farms Rpts, 1914, PP> ^91, 
292) •—Comparative tests of a mixture of commercial fertilizer alone and the 
same mixture together with 16 tons of barnyard manure per acre for mangels 
showed that the plat receiving the second mixture yielded over 3 tons per 
acre more than the plat receiving the first mixture. 

Experiments comparing spring application with winter application of fresh 
manure, and spring application of manure stacked in the field during the winter 
with winter application of fresh manure, favored the spring application in both 
cases. 

The losses and preservation of barnyard manure, O. B. Winteb (Michigan 
iSYff. Vire, 26 (1916), pp. 2-8),— ^This circular calls attention to the losses of plant 
food in barnyard manure under present systems of farm management and 
describes methods for its preservation. 

The effect of fineness of peat litter on its absorptive power for water, 
H. VON Feilitzen (Mitt, Ter. Ford. Moorhultur Dent, Beiche, 33 (1915), No. 6, 
pp. 85-91, fig. i),—^The work of others hearing on the subject is briefly reviewed 
and experiments with peat litter and peat dust of various kinds, with reference 
to their absorptive power for water, are reported. In addition to measuring 
the size of grains the different samples were subjected to botanical analysis. 

It was found that the absorptive power for water increased with fineness 
of grain until a fineness of from 1 to 2 mm. was reached, after which the 
absorptive power gradually decreased until a fineness of 0.5 mm. was reached, 
and then rapidly decreased. The botanical investigation showed that the 
accessory plant constituents other than sphagnum, which has a much greater 
absorptive power for water than the others, tend to collect in the finest grains. 
It is concluded, therefore, that the different absorptive powers for water of 
the different fine particles of peat dust depend not only on the degree of fine¬ 
ness but perhaps more on the frequent occurrence of accessory plant con¬ 
stituents and humus particles. 

The importance of micaceous minerals in agriculture, E. Bianck (FuIiUng^s 
Lmdw, Ztg., 64 (1915), No. 1, pp. 20-2B )*—^The author briefly reviews recent 
work by himself (E. S. B., 2T, p. 520 ; 29, p. 215) and others which shows that 
the potassium of biotite is more available as plant food than that of feldspar 
and much more available than that of muscovite. Experiments by Atterberg 
(E. S. E., 30, p. 214) are referred to as indicating also that biotite plays a 
special rdie in connection with the physical properties of certain stiff clays, 
particularly in increasing their plasticity. 

The comparative value of different sources of phosphorus, B. L. Haetwbll 
and S. C. Damon (Rhode Island Sta. Bui . 163 (1915), pp. 515-F60, pis. 2). — 
This bulletin reports the unpublished results and a summary of published 
results of twenty years^ continuous field experiments on silt-loam soil composed 
Sf glacial drift of granitic origin to compare different phosphatic materials. 

Three experiments were conducted. The first was a six-year comparison of 
GMncha and Lobos guanos, ground bone, and dissolved phosphate rock 
applied as to furnish the same amount of phosphorus, the nitrogen and potas- 
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Slum of tlie guanos being matched by using nitrate of soda and muriate of 
potash to supplement the bone and dissolved phosphate rock. The soil was 
ackh It was found under these conditions that the phosphorus of ground bone 
was the most available, followed in order by that of guanos and the dissolved 
pliospliate rock. In the second experiment the results of a seven-year com¬ 
parison of Thomas slag phosphate, Lobos guano, ground bone, and dissolved 
phosphate rock on an equal phosphorus basis in the presence of liberal amounts 
of nitrogen and jiotassium were inconclusive. 

The third experiment covered twenty years, the purpose being to determine 
the relative availability of the phosphorus in dissolved boneblack, dissolved 
bone, dissolved phosphate rock, fine ground bone, Thomas slag phosphate, raw 
rock phosphate, raw Redonda phosphate, roasted Bedonda phosphate, and 
double superphosphate applied during the first half of the experiment, with 
liberal amounts of nitrate of soda and muriate of potash, to limed and unlimed 
land. In the first five years of the experiment, during which the phosphates 
were added on the basis of equal cost, it was found that Thomas slag phosphate 
and ground bone were superior even to dissolved boneblack and dissolved bone 
on unlimed soil, the reverse being true on limed soil. Dissolved phosphate rock 
ranked fifth in both the limed and unlimed soil, being markedly superior to 
the raw phosphate rock. In the following ten years, during which the combined 
phosphatic applications were adjusted to an equal phosphorus basis, it was 
found that the most available phosphorus for both limed and unlimed soils 
was apparently that in Thomas slag phosphate, ground bone, and dissolved 
bone. The dissolved boneblack and dissolved phosphate rock ranked next and 
were considerably superior to raw rock phosphate. 

The final summary of the entire 20 years’ work shows that the after effects 
of the x^hosphates were very marked and indicate the importance of continued 
tenure of the land. The rank of the different phosphates was left practically 
unchanged with the unlimed plats. With the limed plats the main change was 
that the dissolved boneblack was placed among those of first rank. Dissolved 
phosphate rock held an intermediate place, being decidedly superior to double 
superphosphate, raw rock phosphate, and Redonda phosphate on both limed and 
unlimed soil. The double superphosphate needed considerable lime for its 
greatest efficiency, for only on the limed soil did it rank next to the dissolved 
phosphate rock, being decidedly inferior even to the raw phosphate rock in 
ease of the unlimed soil. With the limed soil roasted Redonda phosphate was 
somewhat superior to the raw phosphate rock, although* decidedly inferior 
with the iinlimed soil. The raw Redonda phosphate was practically valueless. 

In connection with this experiment a comparison of the effect of S tons 
of slaked lime per acre applied to the limed phosphate plats with the effect on 
limed plats receiving no phosphorus showed that in the latter case the increase 
in the value of the crop during the twenty years, due to the lime, was about 
$400 per acre. With the insoluble phosphates, ground bone, Thomas slag phos¬ 
phate, raw phosphate rock, and raw Redonda phosphate it was $330 and less, 
and v'ith the other iffiosphates the increase ranged from $442 with the dis¬ 
solved phosphate rock to $590 with the double superphosphate. 

Use of lime on the farm, O. B. Williams (2^orth Carolina Sta. Giro. ^8 
{191B), pp, 7).—This circular gives instructions as to the proper use of lime on 
North Carolina soils and a brief r^sum^ of results secured with lime when used 
on varioifs crops at the different experimental farms in the State. 

Fertilizing materials, F. T. Shutt (Canada Eospt, Farms Rpts. 1914, PP 4 
96-104 )-—Chemical analyses of 25 samples of marl and limestone, super¬ 
phosphate of lime, wood ashes, sewage sludge, flue ashes, and pulp mill refuse 
are reported. 

12146°—No, 8—3 5—3 
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Commercial fertilisers, J. T. Willaed et al. {Kamm Sta, But 204 {i915), 
pp. S-W ).—Tills bulletin contains actual and guarantied analyses of 105 samples 
of fertilisers and fertilizing materials offered for sale in Kansas and a state¬ 
ment of receipts and expenditures from January 1, 1913, to June 30, 1914. , On 
the basis of tins inspection the fertilizer business of the State is considered to 
he ill good eonclltion. 

There is also a special article by C. O. Swanson on the value and use of 
fertilizers designed to assist the farmers of Kansas in the intelligent use of 
fertilizers. It is thought probable that owing to the uncertainty regarding the 
climate, the tendency in Kansas will he toward the use of more slowly avail¬ 
able plant food rather than that which is more Quickly available. 

A list of Kansas dealers in fertilizers is appended. 

Analyses of commercial fertilizers, P. H. Wessels et al. {Rhode Island Sta, 
lusp. BuJ., 1915, July, pp. 8 ).—^Tliis contains actual and guarantied analyses 
anil valuations of 45 samples of fertilizers and fertilizing materials for sale in 
Rhode Island in the spring of 1915. 

AGEICUXTUEAL BOTAl-Y. 

Plant anatomy, W. I. Palladin, trans. by S. Tschulok (Pflamemnatomie. 
Leipsic: B. G. Te-uhner, 1914, pp. IV‘jri95, figs. 174).—^This is a translation of 
the fifth Russian edition. The three main divisions deal in more or less 
detail with the anatomy of plant cells, tissues, and organs, and modifications 
thereof by various agencies. It is designed for use by students of pharmacy, 
forestry, agriculture, and natural science. 

Anatomical relations of some variegated foliage leaves, R. K5ketsu (Bot. 
Mag. ITokyo], 28 (1914) f SSS, pp. 823-325 ).—The author gives briefly the 
results of studies carried out with several species of variegated plants. 

(xreen coloring matter is deficient or absent in all or certain layers of varie¬ 
gated leaf parts. The color of such portions depends more or less upon the 
subepiclerraal air bubbles or spaces. Cells of such tissue are usually tenderer 
and smaller than in tissue of normal color, the colorless portions of leaves being 
also abnormally thin. Tissue differentiation in the mesopliyll is usually indis¬ 
tinct or abnormal, intercellular spaces being often abnormally large or small. 
Starch is absent in the colorless cells. Colorless leaf cells usually contain con¬ 
siderable calcium Qxalate, but no oil droplets. Cuticle develops in these cells 
miieli as in normal leaves. Stomata are usually about as numerous in these 
areas as elsewhere, hut Quercns glauca monstrosa appears to have no stomata 
in the white portions. Nitrogen and fats are only sparingly present, but sugar 
is often iilentifiil. Oxidation enzyms are not abundant 

Some observations are also given in regard to coloration and anatomical cor¬ 
relations ill these variegated portions. 

Structure ,and function in contractile roots, G. Catalano (Nuovo Gior. Bot. 
Ital., 22 (1915), No. i, pp. 148-174^ fipB. 0 ).—^This is an account of anatomical 
and morphological studies on several plants whose roots show a tendency to 
more or less persistent shortening and thickening, as related to the storing of 
reserve material, to moisture as causing more or less temporary turgor, and to 
other conditions. 

The track of stimulus in Mimosa pudica, K. Linsbauee (Ber. Deut. Bot. ' 
Gcselt, S2- (1914) 1 No. 9, pp. 609-621, figs. 3). —^The author cites experiments and 
observations which are considered to show that the conduction of wound stimu¬ 
lus in ill. pudim may occur in connection with considerable tracts of the woody 
portions of the stem, without reference to the presence or absence of the cortex, 
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Eecent studies on mitocliondria in vegetable cells, E. Oabako (Ann. Bot 
[Borne], 12 (1914), B'o. 2, pp> 209-217). —^This is a synthetic review of recent 
articles by several authors, appearing from 1911 to 1913. 

The role of chlorin in plant nutrition, W. E. Tottingham (Ahs. in Science, 
n. ser., 42 (1915), Bo. 1071, p. 6S). —^As the result of investigations the author 
reports that vrater cultures of various plants have shown marked stimulative 
effects of chi oriels on root development. Sand cultures of mangels, supplied 
sodium and chlorin separately and in combination, have developed most favor¬ 
ably in the latter case. Soil cultures of sugar beets in the greenhouse, where 
sodium chlorid was supplied, have exceeded in yield the control unfertilized 
cultures. The percentage of sucrose in the dry matter has also increased where 
the chlorin was added. Plat experiments in the field vritli sugar beets at Madi¬ 
son, Wis., are said to show increased yields due to the application of sodium 
chlorid, the increase amounting to as much as 500 lbs. per acre. 

The experiments are to be continued, a variety of plants being tested, in the 
belief that in some plants at least chlorin may be found to function in specific 
nutrient effects. 

Eoealization of manganese ions in roots as related to the formation of 
proteid substance, G. DTppolito and A. Pijgliese (Staz’. Sper. Agr. Ital., 47 
(1914), Bo. 2, pp. 22 I- 24 O, pis. 3). —The authors present some results of experi¬ 
ments with, wheat grown in aqueous or nutritive solutions containing man¬ 
ganese compounds. The claims of Acqiia (E. S. R., 81, p. 325) regarding colora¬ 
tion as indicating' and locating the utilization of such compounds are also re¬ 
viewed in tills connection. 

The localization of manganese in plants, C. Acqua (Ann. Bot [Rome], 12 
(1914), Bo. 3, pp. 361-368). —This is a reply to the above note. 

Toxicity and malnutrition, B. H. Texje (Science, n. ser., 4 ^ (1915), Bo. 1075, 
pp. 195, 196). —^The author discusses the terms “toxicity” and “poison” in 
relation to their physiological significance, and attempts to arrive at a more 
definite understanding regarding their use. The most satisfactory solution of 
the problem seems to lie in the supposed relation existing between Ions and the 
protein of the living organism. 

The action of potassium cyanid when introduced into tissues of a plant, 
W. Mooub and A. G. Ruggles (Science, n. ser., 42 (1915), Bo. 1070, pp. 33-36). — 
In a previous publication (B. S. R., 82, p. 152) an account is given of experi¬ 
ments by Sanford on the destruction of leery a purcliasi by tile use of potassium 
cyanid X)laced in the tissues of the tree. The authors have carried on experi¬ 
ments with potassium cyanid placed in the stems of geranium plants and also 
in apple trees to determine the path of translocation of the introduced substance. 

As a result of their investigations they conclude that the treatment would 
liave little or no value for the larger number of wood-boring insects, as the 
hydrocyanic acid does not travel in the cambium of the trees, but only through 
the old traciiejc. For the herbaceous and semi woody plants the presence of the 
chemical, it is believed, would endanger the life of the plant. 

The amount of creatinin, in plants, M, X. Sullivak (Ahs. in Science, n. ser., 
42 (1915), Bo. 1071, p. 69). —Investigations of the author have shown the 
occurrence of creatinin in plants, the quantity having been determined in recent 
experiments. Only from 1 to 6 parts per million were found in ungerminated 
seed of wheat and soy bean. The amount increased during germination, and in 
wdieat seedlings 10 to 12 days old, from 40 to 65 parts per million of creatinin 
ivere found. 

The formation of creatinin by bacteria, M. X. Sullivan (Ahs. in Science, n. 
ser., 42 (1915), Bo. 1071, p. 69). —In experiments by the author it was found 
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ttre of file degree of homogeneity of the soil of an experimental field, and pro¬ 
poses as a scientific criterion the coefficient of correlation between neighboring 
plats of the field. An exceedingly^ simple formula for the calculation of such 
coefficients has been deduced. 

“ Let S indicate a summation, for all the ultimate or combination plats of the 
field under consideration, as may be indicated by the capital Cp or lower case p* 
Then in our present notation, which is as much simplified as possible for the 
special purposes of this discussion, 

{[S(Cp^)~-S(p^)]lm[n(n--l)]}-p-^ 
tPiP2^ -- 

where P is the average yield of the ultimate plats and ap their variability, and 
% Is constant throughout the m combination plats.” The method of application 
of this coefficient is illusti'ated by the use of published records of several 
investigators, involving experiments with mangolds, wheat, and timothy hay. 

*‘The remarkable thing about the results of these tests is that in every case 
the coefficient of correlation has tlie positive sign and that in some instances 
it is of even more than a medium value. In short, in every one of these experi¬ 
mental series the irregularities of the substratum have been sufficient to influ¬ 
ence, and often profoundly, the experimental results.” 

It is noted that nothing could “ emphasize more emphatically the need of a 
scientific criterion for substratum homogeneity than the facts that correlations 
between the yfields of adjacent ifiats ranging from r==0.115 to r=0.609 can be 
deduced from the data of fields which have passed the trained eyes of agi*!- 
cultural experimenters as satisfactorily uniform.” 

[Keld crops] work^of the Tmckee-Carson reclamation project experiment 
farm in 1914, P. B. Headley (P, Dept, Ar/r.^ Bur, Plant Indus,, Worlv 
Tuckee-Carson Farm, 1914, pp, 1-5).—This reports the progress of work 

at the experiment farm near Fallon, Nev. (E. S. E., 31, p. 82S), and near-by 
farms. "Weather records are given and data as to agricultural conditions, 
which include acreage, yields, and farm values of the main money-producing 
crops In 1914 and a comparison of the data with those of 1912 and 1913. 

yields in variety tests with 11 varieties of alfalfa ranged from 72 to 1^4 lbs. 
per l(X)-ft row, with four varieties of fodder corn, from 13.53 to 19.85 tons per 
acre of green weight; with six varieties of yvheat, from 16,3 to 31.8 bu. per acre; 
with six varieties of oats, from 16.6 to 24.5 bu. per acre; with 24 varieties of 
com, from 554 to 1,390 lbs. per acre; and with 22 varieties* of potatoes, from 
4 to 61 lbs. of marketable tubers per 100-ft. row. 

[Meld' crops work at the Canadian stations and farms in 1913], J. H. 
CraiSDALE BT AL,. {Canada Mispt, Farms Rpts, 1914, pp. 3, 4, 15-19, 22-24, ^3, 25', 
38 - 45 , 41, 4^r 48, 52, 53, 55, 56, 5S, 59, 60, 63, 64, 67, 68, 72, 73, 77, 78, SO, 

81, 8S, M4-109, 119-m, 141-180, 183-291, 510, 511, 557-559, 560, 563-566, 575, 
576, 580-582, 587, 588, 608-613, 643-646, 670, 683, 684, 686, 695, 698, 718, 719, 
725, 726, 743, 752-828, 881-940, 941-950, 995-1022, pis, IS).—This reports the 
continuation of wmrk previously noted (E. S. E., 32, p. 431) and is a detailed 
account of the work already mentioned (E. S. E., 30, p. 829; 32, pp. 530, 532), 
with meteorological data and additional data on variety and manurial tests 
with potatoes, tobacco, and sugar beets. 

Experiments with spring grain in 1914, P. E. Pedoeov (Be^enchuh, Belsk, 
Khoz. Opytn. Btantsvm, Mo. 58 (1914), PP* 13). —In a 4-field rotation system the 
crops preceding wheat were peas, corn, sunflowers, millet, potatoes, carrots, and 
wheat. The greatest yields were after potatoes and carrots, the smallest after 
wheat and sunflowers. 
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In a depth-of-plowing test for seeding wheat, 4 verciioks (7 in.) gave better 
results than 2-J or 5i Yercbok depths. August proved a better time to plow 
than July or September. Heavy seeding, 9 poods per dessyatina (120.2 lbs. per 
acre), gave better results than light seeding. 

In fertilizer tests barnyard manure gave the best results. Phosphates seemed 
to reduce the yield. Native varieties gave the largest yields and Egyptian the 
smallest. 

There were no parasites on oats during the year. A large number of empty 
grains resulted from the drought. The depth of plowing best suited was found 
to be 4 verchoks for the crop preceding the oats and 5 verehoks for the oats. 

In fertilizer tests barnyard manure, manure combined with Thomas slag, and 
Thomas slag alone were used. The manure, either alone or in combination, 
apparently did not increase the yield of oats, though somewhat improving the 
quality of the grain, while Thomas slag alone increased the yield by 11.4 per 
cent. 

Of oats sown broadcast, 5 to 7 poods per dessyatina, in rows with from 4 to 
7 poods per dessyatina, in wide single and double rows with from 3 to 5 poods 
per dessyatina, and at distances varying from 6 to 8 verchoks, the best method 
proved to be sowing in wide single rows at a distance of 8 verchoks. 

Wild white clover, A. N. M’ Alpine {Trans, Highland and Agr, Bog, Scot., 5, 
sen, 27 (1915), pp, 2S8-256). —This article treats of wild sweet clover {TrifoUum 
repens sylvestre), discussing its distinguishing characters, agricultural value, 
ecology, characteristics of the commercial seed, and its growth and development. 

Corn, G. P. Bull (Minnesota Bta. Bui. 149 (1915), pp. 5-2S, figs. 7).—^This 
bulletin gives a detailed report of work previously noted (B. S. B., 28, p. 233) 
and additional results on corn cultural experiments. 

As the result of different methods of cultivation for three years, it is con¬ 
cluded that “ to a certain degree the lack of cultivation is attended with an in¬ 
creased percentage of barren stalks. Though the ‘ twice-cultivated ’ plat is an 
exception, the increase in the number of cultivations seems to have a tendency 
to lower the percentage of stand. The difference in the plats is, however, not 
sufficient to warrant a definite conclusion. The height of the stalks and of the 
ears on the stalk does not appear to be influenced by the cultivations, except 
that with no cultivation they are considerably lower. The yield per acre of 
corn is the important item in the results of this experiment. The averages for 
the plats show conclusively that the number of cultivations materially affects 
the yield per acre. The yield of stover also increases regularly with the num¬ 
ber of cultivations. It is plain that tv^o cultivations are not sufficient to subdue 
the weeds and give the proper start to the vegetative growth of the plants. It 
is quite likely that the relative time of cultivation has something to do with 
the value, but that was not considered in this experiment. 

“Another important fact shown is that it is not necessary to practice deep 
tillage when once the soil has been properly prepared befoi'e planting. The 
average yield of the hoed plat exceeded the highest yield obtained from any 
other. It exceeded that of the plat cultivated six times by 1.46 bu. per acre. 

“ The data show that the large profit from cultivation comes from the fourth 
cultivation and that there is but slight gain from three cultivations over two 
cultivations, the profit amounting to but 53.2 cts. more than the cost of the 
operation.” 

In a study covering five seasons of the relation of the number of stalks per 
hill to yield, where the hills were, spaced 44 by 44 in., the results show that 
not only the number but also the percentage of barren stalks increased as the 
number of stalks per hill increased, but that the difference in percentage stand 
in check rows was not sufficient to be regarded as significant. The percentage 
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staiiil ill the drill row was nearly perfect, thus indicating that the cliaiicGs of 
securing a xierfect stand are about 5 per cent better by planting in drills. A 
large iiuiiiber of stalks per hill (6, 7, or 8) impaired the growth, as shown by 
tile sliort plants and low ears in these hills. The percentage of marketable ears 
decreased as the number of stalks per hill increased. The maximum yield per 
acre was reached with four stalks per hill, with three stalks per hill yielding 
only a fraction of a bushel less, followed by five stalks per hill. Six stalks per 
hlil yielded higher than two stalks. 

The percentage of marketable ears harvested from corn planted 2, 3, 4, 5, and 
6 stalks per hill were 81.4, 66.37, o4.45, 38.75, and 30.37, respectively, while that 
of corn planted 18 in. apart in drills 44 in. apart was 82.07. 

Single-stalk cotton culture at San Antonio, R. M. Meade (U, S. Dept. Aff-r. 
Bid. 279 (1915), pp. 20, pis. 6, figs. 3). —^This bulletin gives results of trials in 
1914 of the siugle-staik cotton culture method (E. S. R., 32, p. 434) in compari¬ 
son with the usual wide-spacing method. Data show the average number of 
vegetative branches on plants in wide-spaced and in single-stalk rows, the daily 
flower census of single-stalk and wide-spaced plants, the number of ]:)Olls matured 
on wide-spaced and single-stalk rows, the ratio of 3, 4, and 5 locked bolls, and 
the yields by the two methods of culture. “ The single-stalk and wide-spaced 
systems of culture were compared in alternate single rows and alternate 4-row 
blocks in rows 4 ft. apart and again in alternating rows 3, 4, 5, and 6 ft. apart. 
In one instance plants were thinned early, late, and very late to 6, 9,12,18, and 
24 in. apart. The stand was satisfactory in all cases. . . . 

“More flowers were produced daily on the single-stalk rows than on the 
adjoining wide-spaced rows. At the end of 40 days single-stalk rows alternating 
%vitli wide-spaced rows had produced 84 per cent more flowers than the latter. 
In alternating blocks single-stalk rows had produced 78 per cent more flowers 
than wide-spaced rows in the adjoining block. 

“ Single-stalk rows produced an average of 5.5 bolls per plant and wide-spaced 
rows 8.6 bolls per plant. The difference in the number of bolls per plant was 
much more than offset by the greater number of plants in the single-stalk rows, 
so that the single-stalk rows set from 50 to 150 per cent more bolls in the same 
row space. A larger percentage of 4-locked bolls was produced in single¬ 
stalk rows and in rows close together than in wide-spaced rows where the plants 
were set either close together or far apart. The bolls in the single-stalk rows 
were slightly smaller than those in the wide-spaced rows. Nineteen 4-locked 
bolls from single-stalk rows were required to equal the weight of 18 4-Io{?ked 
bolls from wide-spaced plants. The ratio of weight for 5-locked bolls is 11:10 
for single-stalk and wide-spaced rows, respectively. 

“ The plants in single-stalk rows were taller than those in wide-spaced rows. 
The single-stalk rows were spreading at the top, while the wide-spaced rows 
were broader near the ground. In all cases single-stalk rows yielded more than 
the adjoining wide-spaced rows, regardless of the distance between the rows. 
An examination of the fiber in the field showed that there was no p'erce])tn)le 
difference in the quality or quantity of lint produced in single-stalk and in wide¬ 
spaced rows. 

“Plants thinned to a few inches apart in the row had fewer vegetative 
branches than plants spaced farther apart, the thinning having been done at the 
same time in each ease. Late-thinned plants had fewer ’vegetative branches 
than plants thinned earlier to the same distance. Early thinning and late 
thinning gave higher yields than very late thinning.” 

Improvement of cotton in the Bombay Presidency (except Sind), K. B. 
Ktjlkabbi and Q. L. Kottue (Dept Agr. BomMg But 70 (1915), pp. -This 
bulletin gives 'lists and descriptions of some 300 varieties of native and 300 
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Yfirieties of iiitrodueed cotton and their hybrids grown in various parts of the 
Bombay PresiOeney since 1905, with brief notes regarding the performances 
of some of tlie selections and hybrids. 

Flax cnltiire^ R. Kuhnert (Der FlacJishaii. Berlin: Dent Landio. Geselt, 
ISlo, S. ed., pih XF-|-d4)-—A revised and enlarged third edition of a booh 
previoi'isly noted (E. S. R., 14, p. 960). 

Experiments on the development of oats under the influence of irrigation 
and root priming., B, Schulze {Landic. Yers. Btat, 86 {1915), Ao. 1-2, pp. 
63-74 )-—Oats grown in a series of six concrete pots and receiving during the 
growing period, aside from the seasonal precipitation, no water and l.S, 1.69, 
1,91, 2.11, aixi 2.S4 times as much wmter as the seasonal precipitation, produced, 
respectively, 1S2.5, 160.7, 176.1, 191, 178.7, and 187.4 gm. of grain per pot. For 
each 100 liters of water the amount of dry matter produced per pot was 621, 
5S0, 504, 472, 421, and 3T7 gm. The ratios of gi*ain to straw were for each pot 
1:1.9, 1:1.91, 1:1.99, 1:1.91, 1:2.08, and 1:1.91; and the ratios of tops to 
roots, 100:14.8, 100:12.4, 100:11.9, 100:9.8, 100:11.7, and 100:12.9, respec- 
tivel^u 

For the study of root pruning, oats were grown in concrete pots that per¬ 
mitted of the Introcliiction of an iron plate so as to cut horizontally the contents 
of tlie pot at a required depth. Oats planted on March 20 were pruned on 
I^Iay 2 at a tleptli of SO cm., and on May 16 and SO, June 15, and July 1 at 40 
cm., respectively. Tlie harvest of grain from each of these pots in August was 
14S, 117.0, 85.9, 67.S, and 158.4 gm., respectively, and 161.9 gm. from the pot 
not pruned. The ratios by w^eights of the toi^s to the roots were 100:10.4, 
100:10.1, 100:11.1, 100:10.7, 100:6.8, and 100:9.9. 

It is noted that a shortening of the roots during the period of shooting and 
!)lossoming of tlie plant was the most injurious, and that this injury seemed 
to lie in a reduction of the food supply rather than a cutting off of the water 
supply. 

Oats for north Oarolina, C. B. Williams {North Oarolina Sta, €ire. SO 
{1915), pp. 8, figs- 2). —^This circular gives cultural suggestions for, the oat crop 
when grown alone and in combination with crimson clover, vetch, and rape. 
Rotations, incIiKllng oats, for the various sections are suggested. 

Experiments with potatoes, P. R. Fedokov (Bessenclmh. SelsJc. KJim. Opytn, 
Btmitslui; No. 59 (1914)> PP- 9).—^This report shows that deep plowing, 5^ 
vorchoks (9.62 in.), gave better results than shallow depths, and large seed 
tubers planted whole better results than small, medium, or cut pieces. In a 
spacing test 12 verchoks (21 in.) square gave the, best results. In manurial 
tests Thomas slag alone gave higher yields than barnyard manure, either alone 
or with Thomas slag. The potatoes from the unfertilized soil gave the highest 
percentage of starch, 17.6 per cent, but the lowest yield. 

Soy bean growing in BTorth. Carolina, C. B. Williams (North Carolina 8ta, 
Clrc. SI {1915), ijp. 8, figs. S). —This circular gives instructions for the produc¬ 
tion of the soy bean crop in Korth Carolina, Brief notes discuss the crop as 
grow for hay, seed, soil improvement, soiling, and pasture. 

Experiments with fertilizers and manure on tobacco grown continuously 
and in rotation with wheat and clover, G. E. Thoene (Ohio Bta. But 285 
(1915), pp. 219-221, figs. 2). —^This reports the continuation of work begun in 
1903 and previously noted (E. S. R., 22, p. 28). Data show the yield and in- 
crense of tobacco grown continuously and of that grown in rotation with wheat 
and clover, with various fertilizer treatments of the soil, covering 6, 5, and 4 
year periods. lu' the rotations the fertilizer applications were made to the 
tobacco crop only. 
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Yields from soils that received a complete fertilizer consisting of S20 lbs. of 
acid piiospiiate, 60 lbs. of muriate of potash, and 320 lbs. of nitrate of soda per 
acre were iiincli more profitable than those from any form of partial fertilizer. 
When the amount of potash in the complete fertilizer was increased the yield 
was not increased unci the quality was reduced. The substitution of either 
nitrate or sulphate of potash for the muriate showed a reduction in yield. 
When the phosphorus In the rotation experiment was increased there was a 
marhecl gain in the yield, a greater total yield, and a greater net profit than 
with any other in the series. The omission of phosphorus reduced the increase 
to the lowest point in the series. The next highest total yield and net profit 
was by the increased amount of nitrogen. 

Comparing nitrate of soda with sulphate of ammonia as carriers of nitrogen, 
and again with lime, there was an apparent loss for the sulphate of ammonia 
in the absence of lime and a gain when lime was added. Nitrogen and phos¬ 
phorus were applied as tankage at a disadvantage to both yield and net profit. 
Barnyard manure used at the rate of 10 tons per acre produced yields to an 
average value of $5 per ton of manure. Reinforcing the manure with phos¬ 
phorus (40 lbs. of floats to the ton of manure) materially increased its effective¬ 
ness. The data show that lime was apparently not needed on .this soil, as the 
only plat which showed any decided benefit from lime was the one receiving its 
nitrogen in sulphate of ammonia. 

A general comparison of the continuous and rotative cropping of tobacco 
shows that the annual value of all the crops has been smaller in the rotative 
than in the continuous cropping, because of the much higher acre-value of 
tobacco than of wheat or clover. “ On the unfertilized land the average annual 
total yields for the two 6-year periods of the test have been 399 and 319 lbs. for 
the continuously grown tobacco and 576 and 536 lbs. for that grown in rotation, 
thus showing that a clover sod has produced 177 and 217 lbs. of tobacco per acre 
during the two periods in excess of that grown on tobacco stubble.’’ 

Tobacco*. Influence of fertilizers on composition and quality, J. W. Ames 
and G, B. Boltz (Ohio Sta. But, 285 {1915), pp, 173-209, figs, d).— This gives 
I’esults of exi}eriments conducted at Germantowm, Ohio, on light clay loam In 
which organic and mineral fertilizers were used in varying combinations and 
quantities to determine their influence on the composition and quality of the 
tobacco grown. Data show the amounts of fertilizers used and the resulting 
yields In wrapper, filler, and trash for 1912, the total average annual yields for 
a period of six years, tlie percentage content of carbon-free ash, Oa, Mg, Mn, Na, 
K, F, total N, nitrate N, nicotin, total S, S as sulphates, and Cl of the resulting 
crop, and the results of smoking tests in regard to fire-holding capacity, flavor, 
and aroma. 

The methods which were used in collecting and preparing the samples and in 
making the chemical determinations are described. 

** The results show that the composition has been modified to a greater or less 
extent by different fertilizer treatments. The several lots of tobacco have a 
high ash content. When sodium nitrate is applied there has been, in most in¬ 
stances, a decrease in total ash, phosphorus, sulphur, and chlorin. Of the 
essential elements present, calcium is found in largest amount, followed by 
nitrogen, potassium, magnesium sulphur, and phosphorus. The addition of lime 
to the soil* has decreased the calcium and increased the magnesium in the 
tobacco. A complementary relation is found to exist between the calcium and 
magnesium, when the one is high and the other is low. Tobacco from limed 
, plats,; as a rule, contains less phosphorus, potassium, and sulphur than that from 
';,unihned;, Flats.-: Relatively, small amounts of phosphorus are'removed by the 
' compare, constituents which are regarded as less essential 
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for plant growth. The highest percentage of nitrogen is found In tobacco from 
unfertilized soil. Where organic carriers of nitrogen were applied the percent¬ 
age of nitrogen in tobacco leaves is higher than w^here inorganic materials sup¬ 
plied t!ie nitrogen. Tobacco from plats to which organic carriers of nitrogen, 
shed manure, and tankage were applied have a higher nitrate nitrogen and nicd- 
tin content 

“ While tobaccos from plats treated with potassium salts contain more potas¬ 
sium than where none wms applied, the amount present is influenced by the car¬ 
rier of tills element. Tobacco from sulphate or nitrate of potash plats contains 
larger amounts of potassium than that from muriate of potash treated plats, fer¬ 
tilized with like carriers and quantities of phosphorus and nitrogen. Sodium 
nitrate lias tended to increase the potassium content. The smallest amount of 
potassium is found in case of untreated land, and the largest amount in tobacco 
from the manure-treated plat, which is in accord TVitli the large amount of 
potassium furnished by 20 tons of manure. The carrier of potassium used lias 
decidedly influenced the amounts of chiorin and sulphur in the tobacco leaf, but 
certain conditions of fertilization have so modified the amounts of potassium 
and chiorin or sulphate present that no direct relation exists betiveen them. 
The chiorin content is in close agreement wdth the excess of chiorin supplied to 
the soil by muriate of potash, the largest amount being present in tobacco from 
soil receiving the heaviest application of muriate. 

“ Tobacco from the manure-treated plat contains more chiorin than any of 
the other tobaccos not fertilized with muriate of potash. This is in agreement 
with the amount of chiorin furnished by 20 tons of manure. The amount of 
chiorin jiresent in this case, 1.82 per cent, has not Impaired the quality of the 
tobacco. Acid phosphate, when used in combination wdtli muriate of potash, 
tends to increase the chiorin content, while nitrate of soda decreases it. While 
the sulphur content of tobacco is normally greater than the chiorin, when no 
excessive amount of chiorin has been furnished, the addition of sulphates in the 
fertilizing material has modified the sulphur content in a much less degi*ee than 
has been found with regard to the chlor’in following treatment with muriate of 
potash. 

Smoking tests of cigars from the several lots of tobacco show that the 
quality of tobacco is impaired where muriate of potash is used in the fertilizer. 
Tobaccos with a low chiorin content have a good fire-liolding capacity in con¬ 
trast with the tobacco containing excessive amounts of chiorin, due to the 
fertilizer treatment. All the tobaccos wdth a high chiorin content had a black, 
charred ash, which in some instances did not cohere wdth the ash of the binder 
and wrapper, wdtii the result that the ash of the binder and wrapper shattered 
easily. The average length of time the cigars made from tobacco from the 
muriate-treated plats held fire was approximately half that for tobacco from 
plats treated with sulphate or nitrate of potash. Muriate of potash was in¬ 
cluded with varied combinations of phosphorus and nitrogen, so that differences 
observed in burning quality are due in part to other influences. Although 
muriate of potash when used with acid phosphate and nitrate of soda in¬ 
creased the yield above that obtained by the use of other forms of potash, any 
improvement in this respect has been more than offset by poor quality of the 
tobacco. 

'' Potassium when used In other combinations than the cMorid improved the 
quality of the tobacco. The quantity of sulphur as sulphates present in the 
tobacco exerted very little, if any, influence on the burning quality. Acid 
phosphate alone improves the quality of the tobacco; when applied in combina¬ 
tion with muriate of potash, any favorable effect produced appears to be coun- 
teracted^ Variations in flavor, ai*oma, and fire-holding capacity are not clue 
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entirely to the presence or absence of any one compound, but are more or less 
clepeiideat upon the total constituents of the tobacco.’' 

Tobacco growing in Minnesota, G. F. Bull (^linnesofa Bta. Bui. 150 (1915), 
pp. 7 - 47 , figs. 26 ).—Tills gives a survey of the progress of tlic tobacco industry 
for the period from 1909 to 1914, inclusive, together with cultural, harvesting, 
and curing directions for Minnesota growei’s. Cost accounts show the total 
cost to range from $25 to $45 per acre and the yields from 755 to 2,100 lbs, per 
acre. 

Hairy vetch, V, M. Si-ioesmith (Michigan Sta. Circ, B7 (1915), pp. S-8, 
figs. 2 ).—This deals with cultural methods and the uses of vetch as a green 
manure, forage, or seed crop, and in rotation with wheat. 

Spacing and depth of planting for spring wheat, A. D. Bochkova {Zhm\ 
Opytn. Agroii. (Russ. Jour. EwpL Landw.), 14 (1915), Mo. 2, pp. 43-GS ).—In 
experiments in spacing wheat so as to allow 25, 50, 75, 100, 125, 150, 1S7, 225, 
800, and 400 sq. cm. per |)lant, it was found that the total yield per plant in¬ 
creased with the increase of area per plant. The closer the spacing the better 
was the quality of the grain, the greater the weight of 1,000 kernels, and the 
higher the yield per unit of area. 

In tests of depth of planting a difference between 6 and 7 days was observed 
in the appearance of the seedling when planted at depths of 2, 4, 5, 8, and 10 cm. 
The germinative ability was noted to decrease with the increase in depth of 
planting'. Tillering and shooting occurred at the same time for all depths, but 
the degree of tillering decreased with the depth of the seed. After the shooting 
the higher temperature seemed to hasten the development of the plants from 
the deep-planted seeds so that the spike matured two or three days earlier than 
those from the sliallow-planted seeds. The length of spike and number of 
kernels per spike increased with the depth of planting, while the weight of 
the kernels diminished. The total yield and yield of grain increased wdth the 
depth of seed, while the proportion of straw decreased. 

Some quantitative data from laboratory investigations of seeds of rye and 
oats, N. Leoktevskii (A5s. in Zliur. Opytn, Agron. {Russ. Jour. Expt. Landw.), 
15 (1914), 1 ^ 0 . 2, pp. 184, IBo ).—^This gives results of seed examinations and 
chemical analyses of rye and oats grown in various parts of the Government of 
Vologda. 

Weediness of fields and infiiience thei^eon of various methods of husbandry, 
P. I. Leshchexko (Trudy Poltav. Belsk. Klioz. Opytn. Btantsn, No. 25 ( 1914)7 
pp. 711/4-75, fl.gs. 8 ).—^At the Poltava Experiment Station the following ob¬ 
servations were made: 

For each.cultivated plant there were one, two, or more weeds, and for each 
unit of the green w-eight of grain from one to two units of weeds. Both in 
winter and spring cereals annual weeds were in greater number than the 
perennials. The winter cereals had a larger quantity of weeds than the spring, 
and also, according to the 'weight of grain, more annual and biennial weeds, 
while in the spring cereals there were more perennial weeds. 

The predominant annuals and biennials in winter cereals wer6 Viola tricolmy 
Scla'ankis ammus, Oapsella bursa pastoris, and Tlaspi, which are typical for 
a 8-eourse crop rotation with later fertilization. All these developed completely 
and produced seed. For spring cereals with a 3-course crop rotation the 
typical w’eeds were Setaria glaum, Stachys, Polygonum aviculare, several species 
of Vicia, and P. convolvulus. 

Experiments covering a period of 19 years showed that in a 8-eourse crop 
rotation of late fertilization caused Avena fatua and Oentanrea eymims to dis¬ 
appear entirely, while Matricaria and Triticum reppm occurred very'seldom. 
"Where early fertilization had been practiced, annual and biennial weeds char- 
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scteristic for the same fields witlt late fertiin^ation were entirely elinilaateci 
Winter cereal fields produced at haryest time young shoots of annual weeds 
tj'pical for spring cereals. 

Early fertilization in the rotation, however, increased the weedlness of spring 
cereals, these being covered with annuals typical for this field wfitli seeds which 
were large, covered with a hard envelope, and ripened either at the time of 
harvesting the grain or after it. Early fertilization did not crowd out the 
seeds of such w’eeds nor entirely eliminate the number of perennial "weeds, 
although that of thich-stemmed vreeds was decreased.' 

HOETICULTUl,!. 

BeiDort from the division of horticulture for the year ended March SI, 
1914, W. T. Macotjn et al. {Canada Expt, Farms Bpts, 1914, pp, 

512-552, 553-557, 559, 531, 532, 536-574, 577-580, 5S2-5SG, 588-302, 30rT-ffO8, 
314-342, 347-339, 370-3S2, 385, 686-602, 393, 697, 698-718, 719-726, 127-748, 
744 - 143 , pis, 9).—A detailed report on results secured in 1913 in the breeding 
and cultural experiments with fruits, vegetables, forest and ornamental trees, 
and herbaceous plants conducted at the Central Farm, Otta\Ya, and at the vailoiis 
branch experimental farms and stations in Canada. A siimmarj^ of tlies^e re¬ 
sults has appeared previously in bulletin form (E. S. B., 32, p. 539). 

[Variety tests with vegetables], F. B. He^vdley {U, S. Dept, Agr,, B'mr, 
Plant Indus,, Work Truckee-Carson Expt, Farm, 1914, pp- 9, 10). —^Ripening 
dates and yields are given for varieties of tomatoes tested on the Trmchee- 
Carson farm in 1914, together with yields of onion varieties grown on a faran 
at Fallon, New, in 1914. The five highest-yielding tomato varieties in the test 
were the Perfection, Ponderosa, Globe, Acme, and Beauty. Of the onions, 
Prizetaker, Ohio Yellow Globe, and Bed Wethersfield appeared to be the most 
desirable varieties for commercial purposes. 

Insecticides and fungicides, P. T. Shutt {Canada Expt, Faiins Rpts, MBI4, 
pp. T2S-123), —^Analyses are reported of arsenate of lead, formaldehyde, 
spray insecticide, worm killer, Velvas lawn sand weed killer and fertiliser, and 
tobacco decoction. 

Orchard sprasdng, D, E. Lewis {Kansas Sta, Bill, 20$ {1915), pp, 5-4^4, ^fs. 
15), —In this bulletin consideration is given to spray materials and machinery, 
mixing and testing the common orchard spray solutions, the method of apply lag 
each, and the acreage which each type of spray machine may be expected to 
protect. A spraying outline is also given showing the dates and kind of material 
to use in protecting the fruit crop from the common orchard pests. 

Some effects of pruning, root pruning, ringing, and stripping on tkc 
formation of fruit buds on dwarf apple trees, A. W. Buinkaud, An. (Virg^inm 
Bta. Tech. Bill. 5 {1915), pp, 96-120, figs, 9; Kpts. 1918-14, pp. 93-120, figs, 9J.— 
An account is given of experiments begun in the spring of 1913 for the purpose 
of determining the effects of root pruning, ringing, and stripping at different 
seasons on the formation of fruit buds on apple trees. The observations »nd 
results here reported cover a period of two years and include only full dvrart 
apple trees of the English variety King of Pippins, The work has now beea ex¬ 
tended to include half dwarf and standard apple trees growing under a variety 
of conditions. 

The results thus far secured with dwarf trees show that spring pruning of 
the branches of the trees at the time of growth resumption had a tendency to 
discourage the formation of fruit buds, but appeared to stimulate the wood 
growfh. Summer pruning of the branches during the latter part of June, when 
fruit buds normally begin to show differentiation, checked w-ood growth for the 
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year and greatly stimulated the formation of fruit buds. Pall pruning of the 
brandies in November did not materially influence the crop of fruit buds, but 
caused vigorous wood growth the following year. 

Severe root i 3 runing in the spring, whether at the time of growth resumption, 
when the leaves were well developed, or at the beginning of fruit bud differentia¬ 
tion, when accompanied by or preceded by spring pruning of the branches pro- 
cliiced some stimulation in fruit bud formation. Root pruning retarded growffli 
in the current and succeeding year, the leaf area of the trees being reduced and 
the trees showing injury from the treatment. The earlier the root pruning wms 
done the greater wars the injury* Root pruning without branch pruning at the 
resumption of growth did not give as much stimulation to fruit bud formation 
as the same treatment applied at later dates. 

Ringing at different seasons when accompanied by or preceded by spring 
pruning of the branches produced no noticeable stimulation of fruit buds, 
liiiiging alone early in the season did not stimulate fruit bud formation. Sing¬ 
ing alone at the time the leaves were fully developed gave the best results, 
although some stimulation to fruit bud development was observed -when the ring¬ 
ing was done at the time of differentiation of the fruit buds. 

The effects of stripping the trees yrere offset by spring branch pruning. 
Stripping at the three seasons already mentioned without branch pruning 
stimulated fruit bud formation uniformly. 

Thus far our knowledge of special practices, such as root pruning, ringing, 
and stripping, is deemed too meager to formulate rules for their use in orchard¬ 
ing. 

Cranberry growing, H. J. Fbanklin (Mass. Bd. Agr. Circ. 41 (1915)^ pp. SI, 
ph i).—In this paper the author gives a brief discussion of the important 
essentials for the growing of cranberries, their handling for market, and their 
preparation for the table, together with an itemized estimate of the present cost 
of preparing a bog. 

Utilization of peat land for cranberry culture, G. L. Shear (Jour. Canad. 
PeM 80c., 4 {191B), Wo. 1, pp. 15-18). —In this paper the author gives the 
essentials for successful and profitable cranberry culture, with special reference 
to the utilization of peat land. 

Contribution to the history of the vine amd its culture in the Lorraine 
region, J. Riston (Contribuilon a VHistoire de la Vigne et de sa Culture dans la 
Region Lorraine. Wmicg: Librairie Sidot Freres, 1914, vols. 1, pp. 596; 2, pis. 
SS). —In the introductory chapter of this two-volume work the author summarizes 
the characteristics and delimits the Lorraine region. Part one comprises a his¬ 
torical account of grapes and the grape industry in this region. Part two fxm- 
sists of a study of the cultivated grapes in Lorraine. Part three revlev/s the 
knowledge relative to the climate of the region. Part four treats of the culture 
of the vine, and part five comprises a study of the decadence of the Lorraine 
grape industry. Volume two comprises photogi'aphic illustrations of the foliage 
of the principal grapes, together wdth maps of the regions studied. 

The results of experiments with citrus stocks.—The first five year average, 
W. W. Bonns (Proc. Fruit Growers' Conv. Cal., 45 {1914), PP- II4-II8 ).— 
progress report on a long-continued experiment being conducted at the Cali¬ 
fornia Citrus Substation with the view of determining the value of sweet, sour, 
and trifoliata orange stocks for the navel and Valencia oranges and the Eureka 
lemon. The Valencia orange and Eureka lemon are also being tested on. pomelo 
stocks. The tests are being conducted on different types of soil. 

' No definite conclusions are drawn from the results to date. Attention is 
called to the fact, however, that the reputation of trifoliata stock for dwarfing 
tre« does not hold good for all soils or all varieties. The behavior of the same 
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stock and variety varies on tlie liglit and the heavy soils. Trifoliata roots 
dwarf the lemon to an undesirable degree. In all cases there is a decided in¬ 
crease of the stock above ground when trifoliata has been used, 

Tmprovement of lemon varieties by bud selection, A. D. Shamel (Proe, 
Pruit Groioers' Goni\ Cah, 45 {1014), pp, 257-256, figs. 5 ).—^A progress report 
on the author’s work in bud selection (E. S. B., 32, p. 439). 

As to the results secured in improving lemon trees, the author concludes in 
brief that in the experimental work and in the practical rebudding -work carried 
out by cooperators we have as yet to hnd a single exception to the rule that 
the unproductive and undesirable types of healthy trees can be successfully 
top-worked and replaced with productive and desirable types of lemon trees by 
rebiidcling.” 

The relation of washing to decay in Washington navel oranges; season of 
1914—15, G. W. Maxn (U, S. Dept. Ag7\, Bur. Plant Indm., Relation of IVasli- 
ing to Decay in Washington Naval Oranges, 1015, pp. 4 )-—results of 
lirevious investigations of the Bureau of Plant Industry (B. S. B., 20, p. 43) 
have shown tliat washing even under the most favorable conditions is followed 
by an increase in the decay in the packed fruit. In the present paper the author 
describes an investigation conducted by the Bureau during the orange shipping 
season, of 1914-15 to determine the relation of handling to the occurrence of 
decay resulting from the methods used in the washing and subsequent drying 
of the fruit. A comparison was made between fruit very carefully picked by 
the Bureau men with the same kind of frnit handled under ordinary commercial 
conditions. All of the fruit was washed in the ordinary machinery, a part being 
packed while still moist and wet and an equal amount of fruit thoroughly dried 
before packing. A part of the same fruit w^as packed without washing or 
brushing. 

The data secured from these tests show that the percentage of decay in care¬ 
fully handled fruit -was increased from 1.8 per cent in the unwashed fruit to 
3.4 per cent in the washed and thoroughly dried fruit and to 3.9 per cent in the 
washed fruit packed wet. In the ordinary commercially handled lots the aver¬ 
age percentage of decay in the unwashed fruit was 8.3 per cent. YvAshing fol¬ 
lowed by thorough drying increased the decay to 11.4 per cent, and in the same 
.fruit packed wet the average decay was 13.9 per cent. The difference in the 
percentages of decay developing in the wet and dry packed fruit ■was consider¬ 
ably greater during the period of cloudy or wet weather early in the season. 
Tile figures given are the averages for the whole season. 

The work in general indicates that the losses from decay resulting from 
packing improperly dried oranges are directly in proportion to the care exer¬ 
cised in the methods of handling. 

Exiierlments were made to determine the time required to dry the fruit under 
different conditions of temperature and humidity. The most rapid evaporation 
of the moisture of the fruit took place with dry air at a temperature of 130^ F. 
The time varied approximately 11 minutes with an air blast having a tempera¬ 
ture of 55° and a relative humidity of TO per cent to about one minute with air 
at a temperature of 130° and a humidity of 14 per cent. In experiments con¬ 
ducted with two types of driers it was found that infection with blue mold may 
be increased if the dusty air from the packing house is blown on the fruit in 
the air blast. In an efficient system of drying the cost of heating air to a 
temperature of 130° should not exceed $1 per car of packed fruit. 

Some experiments in pineapple planting, S. M. Capistrano {PhMippme Agr. 
mid Forester, 4 (1915), No. 2, pp. 46-50 ).—number of cultural experiments 
and a variety test conducted by the nnthqr at the College of Agriculture'are 
reported. 
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[Cacao experiments, 1918-14], J. de Yebteuil (Bui. Dept. Agr. THmthid 
and Tobago, 14 (1915), No. S, pp. 74-97, pis. 6). —A progress report for the year 
ended August SI, 1914, relative to manurial, shade, pruning, and natural yield 
experiments being conducted in a number of plantations in Trinidad (S. S. R., 
so, p. 444), incliKliiig also data on manurial experiments with cacao and rubber 
in Tobago. 

The flower garden, T. W. Sandees [London: TF. M. <G L, CoUkigrulge 11915}, 
B. ect, pp. Jf72, pis. 56, figs. 40 ).—revised and enlarged edition of the author’s 
work which treats of the designing, formation, pkintiiig, and niaruigemtait of 
flower gardens, Including the description and cultivation of all hardy and luilf 
hardy plants, trees, and shrubs adapted for outdoor culture in the British Isles. 

EOEESTEY. 

Forest administration in the southern Appalachians, Iv. W. Wooi>wx\kd 
(Proc. Soc. Am-er. Foresters, 10 [1915), No. 2, pp. 130-140). —(llsciissioii of 
forest conditions in the southern Appalachians wutli special reference to modifi¬ 
cations wdiich w’in be necessary in order to make the forest policy wliicii lias 
been worked out for western conditions fit in the East. 

Fresent condition of applied forestry in Canada, H. R. MacMillan (Proc, 
Soc. Amer. Porestei's, 10 [1915), No. 2, pp. 115-129). —A review of forest 
activities and conditions in Canada with special reference to the work of 
administration, protection, reforestation, and other activities leading to forest 
conservation. 

Sand dune reclamation on the coast of northern California and southern 
Oregon, F. B. Kellogg [Proc. Soc. Amer, Foresters, 10 (1915), No. 1, pp. 41-64> 
figs. 2). —^An account of methods employed in sand dune reclamation as carried 
out on an extensive scale for over 15 years near the Oregon line In California, 
with special reference to the application of the methods in similar sand dune 
areas situated on the Siuslaw National Forest, Oregon. 

Notes on the relation of planting methods to survival, S. E. Gaeter (Proe. 
&oe. Amer. Foresters, 10 [1915), No. i, pp. 9-17). —^The author here presents the 
results of a study of planting methods started in 1918 on the Harvard Forest, 
Petersham, Mass. The three methods employed consisted in brief of planting in 
a mattock hole, planting in a slit with the sod previously removed, and pi anting 
in a slit without removing the sod. 

The experiment has not been conducted sufficiently long to arrive at any con¬ 
clusion. The data thus far secured, ho'wever, show that the hanlier species as 
a group are less affected by the different methods of planting than the more 
tender species. 

A formula for normal growing stock in selection system forests, T. T. 
Mungee [Proc. Boo. Amor. Foresters, 10 [1915), No. 1, pp. 18-21, figs. 0).—The 
author here presents a formula which is believed to be tlioroughly applicable in 
preparing preliminary working plans for virgin forests where adequate yield 
tables can not be prepared. 

A possible measure of light requirements of trees, W. W. Ashe (Proc. Bog, 
Amer. Foresters, 10 (1915), No. 2, pp. 199, 200). —^The author is of the opinion 
that the relation between the cambium surface of the stem and the surface of 
the crown of dominant trees affords a reliable basis for measuring the light 
requirements of trees. By establishing this ratio between eambiiim surface and 
surface of the crown in stands at different ages and on different finality sites, 
either for the dominant trees or for the crown classes which receive dli’ect light, 
series are obtained wdiieh, it is believed, should express the relative demands 
on light for a species at different ages. 
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A table is given showing the variation in this relation with age and qiialitj' 
site for dominant trees of Pintts twda. 

The construction of a set of taper curves, W. B. Baeeows (Proc, Soc, Amer, 
Foreste7*s, 10 (1915), Fo. 1, pp. B2-40t Jigs, 5). —discussion of methods in 
vogue in preparing tabulations and ounces showing the taper of trees for a 
given species. 

Beading and replotting curves hy the strip method, W. B. Babkovas (Proc. 
jSoe, Amer. Foresters, 10 (1915), No. I, pp. &5-67, figs. 9). —method of reading 
and replotting curves representing graphically values used in forest measure¬ 
ments is here described. 

The clinometer on fire lookouts, D. Bruce (Proe. Soc. Amer. Forestef'S, 10 
[1915), Xo. 2, pp. 201-208, ligs. 4)-—^The application of the clinometer to the 
location of forest fires from lookout points is described. 

The invasion of a planted prairie grove, R. J. Pool {Ptoc. Soc. Amer. 
Foresters, 10 [1915), Xo. 1, pp. 1-8, pi, 1). —discussion of changes in the flora 
in the prairie region of Nebraska as brought about by the establishment of 
forest plantations of considerable size. 

Investigation into the retarding efiect of lime on the growth of conifers, 
A. B. Hopkinson and H. D. Blkington (Agr. Students^ Ga!2., n. ser., 17 (1915), 
No. 4, pp. 176-178). —An investigation was started at the Royal Agidcultural 
College in 1914 to ascertain the effect of varying quantities of calcium carbonate 
on the growflh and development of Douglas fir (Pseudotsuga dotiglasii). 

The data thus far secured indicate that Douglas fir grows well in sandy soils 
with small amounts of calcium carbonate. Increasing quantities of calcium 
carbonate up to 8 per cent have a distinct retarding effect on its growth. Above 
8 per cent of calcium carbonate some counteracting factor, whose influence has 
not yet been established, dominates this retarding effect of the lime. 

A study of Douglas fir seed, O. P. Willis and J. V. Hofmann (Proc. Boo, 
Amer. Foresters, 10 (1915), No. 2, pp. 141-164), —This comprises a progress 
report on a study of Douglas fir seed which is being carried out at the Wind 
River Experiment Station, Carson, Wash., with special reference to securing the 
best type of seed for artificial reforestation, and to determine what class of 
seed trees are satisfactory for the natural restocking of timber-sale areas. As 
a result of the data secured in 1913 and in 1914 from planting tests of seed of 
varying sizes and secured from various sources, a number of suggestions and 
rules are given for application to cone collecting and in the selection of seed 
trees for reforesting cut-over areas. 

Douglas fir and fire, C. S. Junn (Proc. Boe. Amer. Foresters, 10 {1915), No. 
2, pp. 186-191). —This paper shows the influence of forest fires in creating 
favorable conditions for the development of Douglas fir stands. The most 
favorable effect of forest fires in this respect is the burning off of the liiimus 
so that the mineral soil is exposed. In this soil Douglas fir, with its vigorous 
reprodtfljtive capacity, regenerates itself to the almost complete exclusion of 
other competitive and dominating species. 

The management of Engelmann spruce-alpine fir stands^ J. W. Spencer 
(Proc. Boc. Afner. Foresters, 10 (1915), No. 2, pp. 192-198). —^An account of tho 
plan of management of mixed stands of Engelmann spruce and alpine fir at the 
Battlement National Forest, Colorado. 

Monterey ^pine, L. T. Larsen (Proc. Boc. Amer. Foresters, 10 (1915), Wo. 1, 
pp. 68-74)^ —^An account of Monterey pine with reference to its range and 
occurrence; climatic, soil, and moisture requirements; associated species; habit 
of growth; tolerance; rate of growth and longevity; yield; susceptibility to 
injury; reproduction; and management 
12146“—No. 8—15-4 
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EysenJiardtia polystachya, the source of tlie true lignum nepiiritlcum 
inexicanumy W, E. Safford {Jour, Wash. Acad. Bci., 5 (1915), No. H, pp. 50S~ 
517, figs. 2) .—tliis article, wMch is based on a paper read before tlie Botanical 
Society of Wasbington, tlie author establivshes the identity of lignum nepiiriti- 
cum mexlcanuixi, a nephritic wood remarkable for the blue fluorescence of its 
infusion in spring water, and which was celebrated throughout Europe in the 
sixteenth century as a diuretic. It proves to be the wood of a leguminous tree 
{E. polgstacluja) occupying an extensive range in the interior of Mexico. The 
species is described in detail. 

BISEASES OF PLA^m 

The investigation of physiological plant diseases, E. E. Smith (Pliyfopath- 
oJogy, 5 (1915), No, 2, pp. S3-93), —^According to the author the term “physi¬ 
ological ” or “ nonparasitic ” disease has come into use to describe troubles 
due to an autogenous functional disturbance ratber than to the presence of a 
foreign organism. The information regarding a number of these diseases is 
reviewed and the author concludes that there is no such thing as an established 
group of physiological or nonparasitic plant diseases for the kind of troubles 
which have been described. They are all considered more or less obscure dis¬ 
eases of unknown etiology as yet unaccounted for. He claims that the only 
positively known inciting factors in plant diseases, excluding direct trauma¬ 
tisms, are parasites. 

A suggestion of a new phase of the problem of physiological diseases of 
plants, C, B. Eipman (Phytopathology, 5 (1915), No. 2, pp. 111-116). —^I^argely 
upon the basis of the author’s investigations on mottled leaf of citrus trees 
(E. B. E., SI, p. 450), he proposes as a justified theoretical consideration to 
connect certain functional troubles in plants knov/ii as malnutrition or as 
physiological diseases uith a definite lack of the specific plant food element, 
nitrogen, in available or usable form. 

Bactericidal products in healthy and diseased plants.—I, Healthy plants, 
E. X Wagxes (Centhl Bakt. [etc.], 2. Aht., /f2 (1914), No. 21-22, pp. 613-624, 
figs. 5). —^Tliis first report deals with the natural immunity of plants, detailing 
studies made with three different bacteria named. 

It is stated that in healthy plants three classes of antibacterial products may 
be found, namely, agglutinin, tending to limit bacterial movement, lysin, tending 
to dissolve bacterial membranes, and substances limiting multiplication of 
spores and of bacteria possessed of resistant, membranes. To these may be 
added as a possible factor a heightened acidity of the cell sap. 

[Adaptive specialization of vegetable parasites], F. Heskb (Centhl. 
Gesam. Forstio., 40 (1914). Nos. 7-S, pp. 272-278; 9-10, pp. 369-375).—The 
author reviews recent developments regarding biochemical phenomena noted 
in plants, and discusses, In connection wdth the probable activities of ferments 
as related to the specialization of certain parasitic organisms, the apparent 
possibilities as regards the gradual production of ferments adapted to this work. 

Disease resistance in plants, O. Appel (Scienee, %. ser., 4I (1915), No. 1065, 
pp. 773-782 ).—In this paper, which was xiresented as a lecture before a number 
of agricultural colleges in this country, the author points out various problems 
In connection with resistance to plant diseases, and states that while the present 
methods of combating diseases should not be abandoned, efforts should be 
made to find the causes of immunity, and after solving this question to deter¬ 
mine without infection the disease resistant qualities in different varieties and 
individuals In order to establish the desired resistance and at the satqe time 
eliminate undesirable qualities. 
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It is belieTed that in working along this line the breeding of disease-resistant 
varieties can be best accomplished. 

Some problems of plant pathology in reference to transportation^ F. L. 
Stevens (Phytopathology, 5 (1915), No, 2, pp, 108-110). —Attention is called to 
a number of questions relating to the development of diseases in fruits in trans¬ 
portation. Of some of these troubles considerable information is at hand, but 
it is stated that there is necessity for further investigations on those which _ 
rapidly develop on wilting or old products under unsuitable conditions of tem¬ 
perature and humidity. 

Beport of the division of botany, H. T. Giissow (Omiada Ewpt. Pams 
Rpts. 1914, pp. 8S1-S49, pt 1). —^TMs report contains an account of adminis¬ 
trative vrork in connecrion with the destructive Insect and pest act and various 
specific diseases, experimental work in plant-disease control, notes on investi¬ 
gations in economic botany, and a report of St. Catharines field laboratory for 
1913 (pp. 845-849), in which notes are given of a number of the more im¬ 
portant diseases of apples, pears, quinces, cherries, peaches, and plums observed 
during the season. 

Among the plant diseases investigated, considerable attention was paid to 
those attacking the potato, and a description is given of a black heart of pota¬ 
toes, which resembles that described by Barlholomev.' (E. S. E., 30, p. 149), but 
which, in the present case, Is attributed to frost injury. An account is also 
given of apple canker and silver leaf of fruit trees. 

[Plant diseases in Southern* Higeria], 0. O. Faiiqitiiabson {Ami. Rpt. Agr. 
Dept. Boiith. Nigeria, 1918, pp. —^A presumably new root disease of 

Para rubber trees at Calabar was said to be distinct from each of two others 
due, respectively, to Polyporiis Ugnosus (Pomes semitostiis) and to Hymen- 
oeliwte noMa. 

Cocoa trees are afi;ected near the forks by a trouble described as of unknowm 
causation. A pathogenic but undetermined fungus attacks also the maturing 
pods. Thyridaria tarda is a very common saprophyte. 

Cotton leaf curl has been studied and the main conclusions therefrom are 
given. The first-year hybrids of native American cotton were immune, resem¬ 
bling in this the American parents. The disease is suspected to be identical 
with mosaic disease of tobacco. An enzym may be the cause of the trouble. 

Cotton anthraeiiose (Colletotrielmm gassypii) attacks most severely the native 
cotton, American cotton and hybrids being almost entirely immune. A spotting 
disease of bolls was ascribed to cool nights. A stem blackening disease is men¬ 
tioned as of obscure origin. JRamularia areola and C'rcdo gossypii were very 
common on American cotton, but neither aSected seriously native plants. 
Spraying for the control of cotton diseases is impracticable, and careful selec¬ 
tion of seed from immune plants and government seed control are suggested. 

Fungus disease of peanuts (Cereospora pcrsomta) was somewhat serious. 
Its severity depended apparently upon the kind of weather i>revalent during the 
given season, possibly being conditioned by another disease of unknown but 
probably physiological causation, which is described as suggesting cotton leaf 
curl. 

Two rust fungi from the Boyal BotaniC' Garden, Edinburgh, Wilson 

(Wotes Roy. Bot. Gard. WMnb., 8 (1914)t No. 88, pp. 219-B21, —^The 

author notes the discovery of Puccinia prostU attacking a bed of Tnlipa sylves- 
tris and doing considerable' damage, the plants affected producing but few 
flowers. The rust was probably present on the plants in 1913' or even earlier, 

Uromyces seillanim was found on leaves of MuscaH poly ant h-um, which has' 
not hltlierto been recorded as attacked by this rust. 

Both fungi, are briefly discussed in these connections. 
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Ustilago vaillantii on CEionodoxa Incillse, E. G. Davie and M. Wilson 
(Wotes Roy. Bot GarrL Edinb., 8 {1914), No. $8, pp. 227, 228, fig. 1 ).—In March, 
191S, U. vaillantii was found in the anthers of C. lucilke in the Royal Botanical 
Garden, Edinburgh. The fungus was studied in this connection, but no infor¬ 
mation is yet available regarding the method of infection in case of this plant, 
or whether this may be brought about by use of spores of this fungus from 
anthers of 8cMla bifolia, m which it commonly occurs. 

The crown gall of alfalfa, O. T. Wilson {Science, n. ser., 41 (1915), No. 
1&65, p. 797). —The author gives a brief account of certain facts observed in 
the life history of the organism Urophlycfis alfalfw, the cause of crown gall 
of alfalfa. The presence of a plasmodium as the vegetative stage of the parasite 
and the entire absence of mycelium at any stage is said to suggest that possibly 
the organism should be removed from the genus IJrophlyetis. 

Gummosis of beets, O. Arnuilu) {Oorupt. Rend. Aeod. Sci. [Pam], 160 (1015), 
No. 11, pp. S50--B52). — A. gumming disease of beet roots is described. 

The causative organism, which is an intercellular bacterium, is said to be 
closely allied morphologically to Bacterium mori. The attack appears to be 
conditioned or favored by injury to the roots from cold, though several fungi 
are found on the exterior portions of diseased roots. The financial loss is due 
largely to the transformation of saccharose and the production of a gum which 
is difficult to eliminate. 

Date blight of celeiy, H. L. Bees (WasJmigton Sta., West. Wash. Sta., Mo. 
Bnl., B (1915), No. 11, pp, 11-18, figs. 4)^ — A description is given of the late 
blight of celery, due to Septoria petroselini apii, and notes are given on its life 
history. 

In an account of spraying experiments it is stated that two applications of 
Bordeaux mixture completely protected the crop. However, as the season was 
considered exceptionally unfavorable to the blight, it was not concluded that 
two sprayings will always control the disease. 

The effect of planting in single and double rows and of board v. dirt blanch¬ 
ing was tested. Single rows and board blanching, by reason of securing 
greater aeration, reduced the amount of disease. 

Eight varieties of celei*y were tested, and marked differences found in their 
Busceptibllity to disease. For the control of this disease the author x^ecommencls 
transplanting of only healthy plants, frequent rotation of crops, spraying ■with 
Bordeaux mixture, and planting the least susceptible varieties. 

In addition to the above, attention is called to a physiological disease of celery, 
said to be due to an excess of moisture. 

A bacterial disease of lettuce, Nelliu A. Beown (17. S. Dept. Agr., Jour. Agr. 
Research, 4 (1915), No. 5, pp. 4*^^~4^8). —A preliminary report is given of a 
bacterial disease of lettuce plants, which was first determined from diseased 
lettuce plants received in this Department in January, 1915, from Nairn, hn. 
When received the plants were full grown, with some of the outer leaves 
shriveled and dried, while others were in a soft-rotted condition. The centers 
of the heads were sound, but between the center and these dead outer leaves 
were others affected in varying degrees. 

A study of the diseased material showed the presence of bacteria in and 
between the cells. These have been studied and compared with various known 
organisms, and the author suggests the name Bacterium viridilividum n. sp. for 
this form, owing to its peculiar appearance Vviien grown on steamed potato. 

A review'Is made of the rather brief literature of the bacterial diseases of 
lettuce, none of which seem to be the same as that here described. 

Some diseases of the potato.— IV, Date blight or Irish potato blight, 

M. Boidge (Agr. Jour. IMon So. Africa, 8 (1914), 2, pp. 205-211, figs. 6 ).— 
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Continning previous work (E. S, II., 32, p. 342), Bordeaux mixture is found 
to be protective and to increase tlie yield of tubers ii sprayed on when the 
plants are 6 in. liigli and two or more times thereafter at Intervals of from 10 to 
14 days. This, however, delays the ripening of the tubers. 

Protective measures available include careful selection and handling of seed 
potatoes, burning of haulms, rotation of crops, and isolation from solanaceous 
crops which are susceptible to FliDtophtlwra iafestans. If the tops are attacked, 
fallen spores may be killed bj^ spraying the ground. 

Uotes on the distribution and prevalence of three important sweet potato 
diseases, L. L. Hautek {Phytopathology, 5 (lOlo), No. 2, pp. 124-126). — ^Accord¬ 
ing to the author the stem rot of sweet potatoes, clue to Fusariimi hyperoxy- 
sportmi and F. hat at at is, is known to occur in New Jersey, Delaware, IMary- 
land, Virginia, Alabama, Ohio, Illinois, Missouri, Iowa, Kansas, Oklahoma, 
Arkansas, North Carolina, Georgia, and Mississippi. The black rot, caused by 
Spliwronenia finihriatwn, is reported as occurring in New Jersey, Delaware, 
Maryland, Virginia, Ohio, Illinois, Missouri, Iowa, Kansas, Oklahoma, Texas, 
Arkansas, North Carolina, Georgia, and Alabama. The foot rot, a compara¬ 
tively new disease due to Plenodomiis destruens, is reported from Virginia, Mis¬ 
souri, Iowa, and Ohio. 

hfew light on curly top of the sugar beet, E. E. Smith and A. Boncqijet 
(Phytopathology, 5 (1915), No. 2, pp. 106-101, figs. 3). —^The authors record 
certain facts wdiich recently came to light in the study of the cu^ly top of the 
sugar beet. They have confirmed the investigations of Ball (E. S. R., 20, 
p. 954) and Shaw (E. S. R., 23, p. 557) regarding the relationship between the 
leaf hopper, Butettix tenella, and the occurrence of the disease. A study of 
affected plants has shown definite lesions accompanied by an organism which 
agrees fairly w^ell with Bacillus dianthi, previously described as the cause of 
the carnation disease (E. S. R., 8, p. 235). 

The authors have not succeeded in producing the disease by inoculating plants 
with this organism, and it is not known whether or not It is the inciting factor 
causing and inhabiting the lesions. Further study on this disease is said to be 
necessary* 

Sugar beet mosaic, 0, O. Townsend (Scieuee, n. ser., 1/2 (1915), No. 1076, pp. 
219, 220). —^The author states that while this disease has been observed for a 
number of years, it has not hitherto been described. It is known to occur in 
the middle and western portions of the United States and appears to be increas¬ 
ing from year to year. In some commercial fields it is said to affect from 10 
to 20 per cent of the stand and threatens to become a limiting factor in sugar 
beet culture in some areas. 

The leaves of the affected plants are said to be mottled yellow and green. 
The spots are not always sharply defined, but usually shade into each other, 
giving the affected leaves a yellowish appearance. Only a part of the leaves 
on a beet are diseased, at least during the early stages of development. Affected 
leaves, if numerous, generally occupy only one side of the beet crown, normal 
leaves occupying the opposite side, giving the beet top a one-sided appearance. 
The shortened petioles give the leaves a dwarfed appearance, as in the case 
of curly top. The roots are said to be dwarfed and often hairy, further 
resembling curly top. While the two diseases are somewhat similar, they are 
easily distinguished from one another. 

Tobacco root rot observations, W. A. Basnet (Canada Bxpt. Farms Bpts. 
1914, pp. 1022, 1023). —^In connection with investigations of tobacco growing, the 
author reports plats of Burley tobacco in which certain rows or portions of the 
field seemed to have their growth completely arrested. This dwarfed appear¬ 
ance of the plants was prevalent in the field, and, it is said, was produced by 
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a disease wliicli iiatl afieeted I'jrevious croi')s, but bad not been definitely recog¬ 
nized. Tlie disease is considered as having been caased by Tliielavia hasicolc^ 
and cooperative experiments will 1)6 made vritli the Wisconsin Experiment Sta¬ 
tion ill trying to breed a disease-resistant strain of Burley tobacco, 

A serious new wheat rust in this cGuntry, M. A. Gaiileton (Science, n. 
sen, 4^ {1915), No. 1071, pp. 68, 50). —^Tlie author reports tlie discovery of 
Pneehim ghDnarimi, the yellow leaf rust of wheat, in a field of wlieat at 
Sacaton, Ariz., by a party representing tlie Ofiice of Cereal Investigations of 
this Department. About the same time the rust was reported on Hordeum 
miiriiium in southern California, and later was found In considerable abun¬ 
dance ill various parts of Oregon and ’Washington and to some extent in Idaho, 
and a few specimens were taken at Bozeman, Mont., and Logan, Utah. 

Control of stinking smut of winter wheat with formaldehyde, H. G. Mullek 
and B, Monz {'Ftililmg's LmuUo. Ztg., 63 (1914), No. 24, pp. 742-752). —^Detailed 
results are given of several series of more recent tests (B. S, R., 32, p. 341) 
with formaldehyde alone and with copper sulphate in solutions for steeping 
seed wheat for protection against stinking smut, also regarding the value, in 
this connection, of paraformaldehyde, which proved to be injurious and not 
protective. 

The role of sucking insects in the dissemination of flre-hlight bacteria, 
Y. B. Steavaet and M. D. Leon Aim {Fliytopatliology, 5 (1915), No. 2, pp. 

123). —In a previous publication (B. S. B., 30, p. 650) the relation of the 
tarnished plant bug as a carrier of the causal organism of fire blight was pointed 
out. In the present paper an account is given of experimental work on young 
apple seedlings under cages, to which the following species of sucking bugs 
were transferred from near-by weeds: Adelphocoris mpidns, Oampglomnia ver* 
hasci, Orthotglus fla'VOsparmis, and Pwciloscgtus Itasalis. 

From the results of the experiments It appeared that all of the above-named 
specle>s are capable of producing fire-blight inoeiilatioiis when the causal organ¬ 
ism is present, and that they are undoubtedly instrumental in spreading the 
disease. 

Three stmwberry fungi which cause fruit rots, F. L. Stevens (Scienee, n. 
sen, 41 (1915), No. 1068, pp. 912, 913). —In a previous publication (B. S. B,, 31, 
p. 045) the author called attention to the presence of a number of rots on 
strawberries in shipment. 

In the present paper descrirdions jire given of a fruit rot due to PatelUna sp,, 
and another rot caused by SplicerommeUa sp.,.both of which have been found 
on market berries. The frequency of their presence is believed tO' rentier them 
of considerable economic significance. In addition, a black rot due to Sphwropsis 
sp, is described. 

' A nasturtium wilt caused by Bacterium solanacearum, Mary K. Bryan 
(U. S. Dept. Agn, Jour. Agn Research, 4 (1915), No. 5, pp. 451-438, pis. 4, 
figs. 3). —^A description is given of a bacterial wilt disease of nasturtium, first 
observed in the summer of 1914 The disease prevents blossoming, stunts the 
plants, and finally kills them. It is caused by B. solonacearurn, and a cross- 
iiiocuiatioii with a virulent strain from tobacco produced typical nasturtium 
wilt. 

Cultivated ageratiims and verbenas were also found susceptible to infection 
by this organism, the author having thus added another family of plants to 
those already known to be subject to attack. 

Oak fungus or Armillaria mellea in connection with,nursery stock, W. T. 
Hobne, (If o. Bill. Com. Hart Cal., 4 (1915), No. 4, pp. 179-184, figs. 3). — In 
continuance of previous contributions (E. S. B., 2T, p. 450; 32, p. 241), the author 
states that Armillaria spots have come to be of exceedingly frequent occurrence 
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throiigiiout tlie Lest fruit-growing sections of California, especially in tiie cen¬ 
tral and nortiiern valleys, probably averaging at least one such spot for every 
10 acres of mature bearing orchard. Small nurseries seem particularly liable 
to Armillaria trouble. 

Young trees may carry the fungus undetected in spite of the utmost vigilance, 
on account of the detachment of the rhizomorphs, or these may be hidden 
within the ball of dirt left on the roots. When an infected tree is planted it is 
thought the fungus will so far resist any hardship as to outlive the tree. It is 
considered unsafe to use soil or plants not known to be absolutely free from 
this fungus. 

Oak mildew, F. W. Kegek {Natnrio, Ztschr, Forst u. Land-w.^ IS {1915), Wo. 
1, pp. ISO, figs. 6). —This is a discussion of oak mildew (Microsphos-ra aim 
querclna) since its sudden appearance in western Europe in 1907, including its 
development, systematic position, morphology, physiologj^ pathology, hosts, 
winter habits, and means of control, concluding with an extensive bibliography. 

Dry rot of telegraph poles, K. Havelik {Centhl, Gesam. Forstw., J^O {19H), 
Wo. 7S, pp. 27S-295, figs. 7). —Investigation of an extensive and often rapid 
decay of telegraph poles showed MeruUus lacrymans to be the chief cause of the 
injury. This was more frequent and severe In case of double than of single 
uprights, and more particularly in case of the A form as compared with the H 
form poles. This is thought to be owing to the looser texture of the soil around 
the double poles, due to the larger holes necessary and to the greater diffi¬ 
culty and supposedly less need of thoroughly packing the soil around the»se 
poles. Compactness and moisture of the soil seems to be unfavorable to rapidity 
of underground extension in case of M. lacrymans. 

mommc zoo-logy—EHTOMO ioftY. 

A preliminary note on the food habits and distribution of the Texas homed 
lizards, W. M. Winton {Science, n. ser., Jfl {1915}, Wo. 1965, pp. 797, 798). —^The 
author reports upon studies conducted with a view to determining the economic 
status of Fhrynosoma cornutum, during the course of which 485 stomachs have 
been examined. 

It is pointed out that while the area of distribution of this species extends 
from Kansas southward far into the Mexican table-land and westward into 
Arizona its area of greatest abundance is the north and south strip of Texas 
known as the Black and Grand prairies. It is stated that within this area, 
where conditions are at all favorable, the average number of horned toads is at 
least 30 to the acre. The stomach examinations show that the noxious insects 
consumed overwhelmingly outnumber the beneficial species. 

Entomological yearbook.—Calendar for all insect collectors, edited by O, 
Keancheb {EntonwlogiseJies JahrOtich. Kalender fur alle Imehten-SammJer. 
Leipsic: Frankensiein cfi Wayne?', voJs. 19 {1910), pp. 208, pL 1; 20 {1911), pp. 
196, pi. 1; 21 {1912), pp. 200, pi. 1; 22 {1916), pp. 195, pi. 1, figs. 5; 2S {WU), 
pp. 211, pi. 1, figs. 8; 24- {1915), pp. 22Jf-, pi. 1, figs. 8). —^These handbooks contain 
much information of interest to the entomologist, particularly as relates to the 
collection of insects during the different months of the j^ear. 

lEteport to the entomologist of the Arizona Commission of Agriculture and 
Horticulture for the year ending June 30, 1914;, A. W. MoBEixm {Ariz. Com. 
Ayr. mid Sort. Ann. Rpt, 6 {19H), pp. 9-4'^, figs. 16). —^The first part of this 
report (pp. 9-26) deals'with the inspection of plant, fruit, and seed importa¬ 
tions; inspection of orchards and nurseries; insect control and eradication; 
interstate movement toward the standardization of nursery inspection certi¬ 
ficates, entomological investigations, etc. 
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Tile .second part (pp. 27-47) consists of notes on the important insects of 
the year. The clecidnons fruit and vine pests mentioned are the southwestern 
green tlea-heetle {Maltica foUcea) which was the most notable through its in¬ 
jury to apple trees and grapevines; the western rose chafer {Macrodactylis 
miiformls) ; the flower thrips, which was unusually destructive to late bloom¬ 
ing varieties of peas, etc. The citrus pests briefly mentioned are the soft 
brown scale (Lecmimm hesperidum), citrus thrips, and a species of cicada. 
The field crop pests mentioned include the western army cutworm (Chorisa- 
g rot is agrestls) ; a species of blister beetle (Tegrodera erosa), which ax)- 
peared in alfalfa fields; the corn flea-'beetle (Climtocmma ectypa); and a 
species of bill bug {Spenoplm'us callosus) which attacked corn. Among the 
pests mentioned as attacking vegetable crops are the melon aphis, grasshop¬ 
pers, the harleriuin cabbage bug, and a small black beetle (Blapstinus pimalis), 
previously unknown as a crop pest. The cotton or melon aphis was the most 
destructive cotton pest of the year. A species of Goldsmith beetle (Cotalpa 
consohrinu) was notably abundant in southern Arizona and did much damage 
by stripping the leaves from cottonwood trees. 

Beport from the division of entomology for the fiscal year ending March 
Si, 1914, O. G. Hewitt (Canada Mospt, B'arms Epts. 1914, pp. 858-816 ).—The 
first part of this I'eport deals with the administration of the Destructive Insect 
and Pest Act under the headings of the new plant quarantine or fumigation 
stations, inspection and fumigation of imported nursery stock, field work against 
the brown-tail moth, 1912~1S, importation of parasites of the brown-tail and 
gipsy moths, collection of parasites, colonization of parasites, Apanteles in Nova 
Beotia, and parasites of native insects. The parts which follow report upon the 
occuri'ence of and work of the year with the insects affecting cereals and field 
crops, fruit crops, forest and shade trees, domestic animals and man, and the 
garden and greenhouse, and with apiculture. 

Observations on the biology of Nematus erichsonii, Athalia spinarmn, and 
Hylemyia (Anthomyia) antiqua, V. A. Levtejev (Mat po imeh. Vredn. Nast^k. 
Moskov. Guh., 5 (1914), PP- 94-111; abs. in Rev. Appl. Ent, 2 (1914), Se7\ A, 
No. 6, pp. $12-814 )'—report of two years’ observations of these pests in 
Fetrovo-Kazumovskoje, near Moscow. 

Insect enemies of Sudan grass, W. Newell (Terns Bta. Oirc. 7, n. ser. 
(1915), pp. 5-18, figs. 6 ).—number of native insects have found Sudan grass 
(AndropogOn sorghum stidanensis), a forage plant introduced into the United 
States by Piper from Khartum, Sudan, in 1909, to their liking. One class 
attacks the seeds during their development or after harvest, while another class 
attacks the growing crop and reduces the yield of forage. 

Those belonging to the first-mentioned class are the sorghum midge (Con- 
iarinia [Diplosis]' sorgMcola), which is the most important enemy of the plant, 
due to its destruction of the seed before maturity, and the Angoumois grain 
moth. A report of studies of the sorghum midge, a pest which has for many 
years been familiar to growers of sorghum, milo maize, and all other crops of 
this family, by" Dean, has been previously noted (E. S. R., 23, p. 364). The 
destruction of Johnson grass, which affords a constant breeding place for the 
pest, is thought to be the most vital step in the control of this midge. The 
Angoumois grain moth does not prevent the Sudan grass from making seed, but 
the adult moths deposit their eggs in the seed heads before the harvest, the seed 
thus becoming infested with larvse, and the moths continuing to breed in the stored 
seed. It can be^ destroyed by fumigation, experiments having shown that carbon 
bisulphid used at the rate of 15 lbs. to 1,000 cu. ft. of space with an exposure 
of 12 hours did not affect the gemination of the seed., The author ^ emphasizes 
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tlie importance of immediately sacking tip the seed, preferably in sacks of 
lieav^Y ciotli such as canvas, free from holes, so that moths can not get to the 
seed to start anotlier infestation. 

The insects mentioned as belonging to the second class include the coiichnela 
(Penfatoina P^fda) and grasshoppers. The conchuela, an account of Avhicli by 
Morrill has been previously noted (E. S. R., 23, p. 461), has become a pest in 
the area in which tlie sorghum midge is scarce or absent on account of insuffi¬ 
cient moisture. Its sucking of the sap from either the stem or seed head results 
in a rapid wilting or burning of the infested plants and their heads. As yet 
large areas of Sudan grass have not been grown in the localities where the 
conchuela is at xiresent abundant Where grasshoppers appear in sufficient 
numbers to cause injury, the weed patches should be sprayed witli a sweetened 
arsenical, care being taken to keep all stock from grazing on these patches until 
after several hard rains. ^ 

The insect enemies of the fig, P. Picard (Prog. Agr, et Vit, (EiL VEst- 
Centre)^ So (1914), Eo, S6, pp, 270-286, pL 1; ahs. in Rev, Appl, Ent., 3 (1915), 
Eer. A, Eo, 1, pp. It), 11 ).—general account of eight of the more important 
enemies of tlie fig illustrated by a colored plate. 

Hotes on the development of Bacillus pestis in bugs (Cimex lectulariiis) 
and their power to eonvey infection, A. W. Bacot (Jour. Hyg, iCamOrklgel 
Plague Eup, 4 (1915), pp. 777-792, pis. 2, fig. 1 ).—^The author’s conciusions are 
“that for a percentage of bugs (C. lectulariiis) and probably all newly hatched 
ones a meal of septicemic blood from a mouse dying of plague is fatal. Bugs 
which are not killed by the infecting meal are capable of carrying B. pestis 
and reinfecting mice after a period of 4S days’ star%-ation. The development of 
B. pestis within the crop of bugs differs generally from that which takes place 
in the stomach of the flea in respect of its slower and looser growth, this limi¬ 
tation of activity being accompanied by and possibly due to the preservation 
of the structural character of the blood for many days after its ingestion into 
the crop. 

“ The absence of any definite valve between the pump and the crop, together 
with the looser nature of the growth within the bug, preclude the idea of such 
mechanical blockage as causes regurgitation and mouth infection by fieas. It 
may be surmised, however, that mouth infection, when not caused by accidental 
or other injury to the bug wdiile feeding, may be due to interruption followed 
by a second attempt.” 

natural enemies of the sugar beet ieafhoppers in California, W. J. Hartung 
and H. H. P. Severin (Mo. Bid. Com. Hort. Oat, 4 (1915), Eo. 5-6, pp. 277^ 
279 ).—In order to determine the percentage of parasitized Ieafhoppers (EntetUid 
tenella) 500 specimens, collected at King City on September 2, 1913, by sweep¬ 
ing with an insect net beet leaves showing a severe condition of “curly top,” 
were placed in breeding jars and vials containing beet leaves and stems which 
served as food material. During the following three weeks twelve puparia of 
dipterous parasites which represent two new species described by F, Knab as 
JHpnnciilus inddistriiis and P. vagahundm were found at the bottom of the 
breeding Jars and vials, together with twelve dead le^Jfhoppers; four jassids 
were parasitized by a dryinid. ^ 

At least 3.2 per cent of the Ieafhoppers were parasitized during the season 
of 1913 by dryinids, which have been determined by Rolirer as domtopus con- 
tortuJiis and Labeo n. sp. Data relating to the parasitism of Ieafhoppers during 
1914 are presented in tabular form. It appears that 33.6 per cent of Ieafhoppers 
were parasitized' and in addition a fungus disease was observed. 

A, bibliography of seven titles relating to the subject is included. 
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Catalogue of recently described Coccidse, V, E. il. Sasscee {Proc. Ent. Bog. 
Wash., 17 (1915), No. 1, pp. 25~-S8 ).—^Xliis fifth part of the catalogne previously 
noted (E. S. R., 28, p. 754) is thought to be fairly complete to November, 1914. 

On the occmTence of an intermediate in ApMs pomi, W. P. Tekneb and 
A. 0. Baker (Proo. Bnt. Soc. Wash., 17 (1915), No. 1, pp. Jf2-52, figs. IS).—A 
discussion of aphidid forms. 

The authors conclude that “ in these intermediates we have to do solely with 
transitional forms between more primitive conditions on one hand and more 
advanced conditions on the other. We feel confident also that all these inter¬ 
mediates are of equal value. The very fact that variants have been discovered 
in so many different species, having such diverse habits, seems to us to preclude 
the possibility that these arise from different fundamental causes. The only 
difference is that the forms in A. pomi and similar species and the intermediate 
sexuparie of various Phylloxera are varying in one characteristic, the elimina¬ 
tion of wings, while the virginoparous forms in PJiyllowera vastatrix and in the 
Chermesinca are varying in two characters, the elimination of wings and the 
elimination of sexes.” 

further studies of the embryology of Toxoptera graminum, W. J. Phillips 
(17. B. Dept. Agr., Jour. Agr. Research, 4 (1915), No. 5, pp. 40S, 404, pls. 2 ).— 
This paper supplements the general account of the development of the printer 
eggs of T. granumim given in the bulletin by Webster and Phillips, previously 
noted (B. S. R., 27, p. 859). 

A catalogue of Portuguese apMdids, J. S. Tavaees (Broteria, Ber. Zool., 12 
(1914), ^0. S, pp. m--19S, figs. 8; ahs. in Rev. Appl Ent., S (1915), Ber. A, No. 
2, p. 90). —^Eiglity-nine species are recorded together with their food plants and 
the localities in which they have been collected, 

Ravages of the forleule (Pauolis piuiperda) in the Woleschna woods in 
1913, Nechleba (Vereinssahr. Worst, Jagd, zi. NahirJo., Prague, No. 11-12 (1914), 
pp. 614~0S2, fig. 1; abs. in Rev. Appl. Ent., 2 (1914), Eer. A, No. 7, pp. 4^5, 
4S4 )*—The author discusses the ravages of the forleule or pine moth in the 
pine woods of Woleschna, in Bohemia, 

Combating Euxoa segetum, Enikiev (Zeml. GMs., No. SI (1914), PP- 1020, 
1027; ahs. in Rev, Appl. Ent., 2 (1914), Eer. A, No. 12, p. 695). —This cutworm 
was the source of great injury to wdnter-sowm crops in the district of Boro- 
viteliee in the Government of Novgorod in 1913. 

The morphology and biology of Caxpocapsa pomonella and 0. funebraiia 
{Trudy Bessarahsk. Obslich. Estest i Lmhit. Mstest., S (1911-12), pp. 129-124, 
pi. is shown that the larvse of these pests may be distinguished by their 

structure, color, and size. See also a previous note (B. S. R., 33, p. 155). 

Bescriptions of new ETorth American Microlepidoptera, A. Busck (Proa 
'Ent. Soc. Wash,, 17 (1915), No. 2, pp. 79-94). —^Among the _ species described that 
are of economic importance are the following: Memythrus perlucifla reared 
from Populm frichoeapa; Psaeaphora eambiella reared from the cambium of 
Salix at Bvaro, Mont.; Recurvaria almfructella feeding on the catkins of 
alder and hazel at Palls Church, Ya.; Dichomeris vaecmieUa from cranberry at 
Pemberton, N, J.; Sparganotkis aWeaudana reared from leaf tying larvm on 
maple at Notch, Pa.; Tortrlx (Oaewcia) lambertiana on Pmus lanibertiana at 
Oakland, Oreg.; Marmara pomonella reared from larva mining just under the 
skin of apple at Corvallis, Oreg.; M. serotinella reared from Primus seroHna 
at Palls Church, Ya.; Argyresthia castaneella reared from the bark of chest¬ 
nuts ^Infested with Eesia castanem at Palls Church, Ya.; A. fra/nciscella. from 
tips of cypress at San Francisco; Zelleria haimhaehi reared from short needle 
pine at lYenonah, N. J.; Bucculatrix ilecella reared from Ilex sp., at Victoria, 
Tex.; and Prodoxm harberella from Agave palmeri at Ray, Ariz. 
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A comparative study on the losses to rural industries from malarial 
mosquitoes, J. K. Thibault, Jb. {Reprint from South. Med. Jour., 8 (1915), 
No. S, pp. 195, 196).—A supplement to the paper previously noted (E. S. E., $3, 
p. 255), in wliicii the author reports upon studies made at Scott, Ark. It is 
stated that Anopheles qiiadrimaculafus was taken in every house in wliich 
malarial cases were visited and that in every case a breeding place was found 
within 50 yds. of the dwelling. Anopheles were not found breeding in either 
foul or very muddy water. 

On the oecurrence of Aedes calopus (Stegomyia fasciata) in Snssia, E. X 
Mabzinowskt (Btil. Boe. Path. Rxot., 7 (1914), No. 7, pp. 590-599; al)$. in Rev. 
Bact., Jf iWUf), No. 0, p. 70). —^The yellow fever mosquito is recorded by the 
author as occurring at Batum, where the winter temperature falls to as low 
as 0.6° C., and on the Caucasian coast, where it appears at the beginning of 
the summer and disappears in October. It appears that this mosquito passes 
the winter in the larval stage, living larvae having been found in water at a 
temperature of about 5°. 

Hotes on two parasitic Biptera, A. B. Gahan (Proe. Ent. Boe. Wash., 17 
(1915), No. 1, pp. 24, 25). —^The author records the parasitism of a mantid 
iSta.-gmomantis earolma) by Barcophaga {Relicohia} hellcis, and the army 
worm (EeUO'phila unipuncta) by a tacliinld, Metacliwta help mm. 

Medullary spots and their cause, J. G. Gbossenbachee {Bill. Torrey Bot. 
Club, 42 (1915), No. 4, PP* 227-239, pis. 2). —This paper reports upon studies 
of cambium miners carried on in continuation of those previously noted 
(E. S. II., 24, p. 561). 

In comparing the life history and morphology of the Primus miner "witii 
that of Agromym carhonaria I'ecorded by Nielsenand that of A. prumosa as 
described by Greene (E. S. R., 80, p. 855), the author finds that it represents 
a different species to which he gives the name 4. pj'uni n. sp. ‘‘The egg 
stage of these cambium miners is very short, apparently less than three days, 
wdille the larval stage lasts at least eleven months. The pupal stage lasts 
perhaps about three weeks, and the flies apparently oviposit within two days 
after emerging from the puparia.” 

Observations on the length of time that fleas (Ceratophyllus fasciatus) 
carrying Bacillus pestis in their alimentary canals are able to survive in the 
absence of a host and retain the power to reinfect with plague, A. W, Bacot 
iJom\ Hyg. IVamAridgeJ Plague Biip. 4 (1915), pp. 770-778)Pleas (O. 
fasciatus) are able to carry B. picstts for periods up to 47 days in the absence 
of any host and subsequently to infect a mouse. Infected fleas, starved for 47 
days and then placed upon a mouse, may not infect it for a further period of 
about 20 days. There is no reason to suppose that the positive results obtained 
in these few esi3eriments represent the limit of time after which infection may 
take place, but indicate that plague infection may persist in fleas for one or two 
months in cool w^eatlier and, subsequently, give rise to an epizootic.” 

The fleas found on rats and other rodents, living in association with man, 
and trapped in the towns, villages, and Nile boats of Upper Egypt, A. 
Bacot, G. P. Petrie, and R. B. Tonn (Jour. Hyg. ICambridgel, 14 (1914), No. 4, 
pp. 498-508, fig. 1). —This is a report on collections of fleas made during an 
investigation of -plague conditions in Upper Egypt in 1912 and 1913. 

Descriptions of Braconidse, B. A. Rohweb (Proe. Ent Boe. Wash., 17 (1915), 
No. 1, pp. 55, 56).—AUodorus tomoxim, a parasite of Tomoxia lineella at Pahs 
Church, Va., and Maeroeentrus wgerim, parasitic on (Besia) JEgeria castanem 
at Greenville, B. G., are described as new to science. 


Zool. Anz., 29 (1006), No. 7, pp. 221, 222. 
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Preliminary note on Bracon sp,, a parasite of the cotton ■bollworm, F. G. 
WILLCOCKS (Bill. SoG. Ent, Bgyptc, S {1913), No, 2, pp, 56~6't; ahs, in Rev. 
Appl Ent, 2 (1914), Ber, A, N&, 8 , pp. 597, 508). — undetermined para^site of 
Earkis insulmid has been found by laboratory experiments to breed equally 
well on the pink bollworiii (Gelechia gossypieUa), 

The white grubs of sugar cane in Queensland, A. A. Gieault {But. Sugar 
Mxpt Stas. Queensland, Div. Ent, Bui. 1 {1914), pp^ 11 )-—A popular account 
prepared for cane growers, and based upon work during a period of three years 
at the Sugar Experiment Stations in Queensland, A technical report will 
follow. 

The date stone beetle, F. G. Willcocks {Bui. Soc. Ent. Egypte, 6 {1913), 
No. 1, pp. 37-89; aOs. in Rev. Appl, Ent., 2 (1914), Ser. A, No. S, p, 506 ).—The 
author has found a small scolytid beetle, thought to be Coecotrypes daotyliperda, 
in dates from Sliarkieh Province. 

“An infested stone is perforted by a small circular hole and a quantity of pale- 
colored dust, composed of excrement and matter excavated from the stone, may 
be observed inside the. date itself, . . . One date stone was found to contain 
9 beetles, 6 pupce, and 24 larvoe of different sizes, besides ova. Of 244 stones 
from the *Amry ’ dates only 3, or 1.2 i)er cent, harbored the beetle, while of the 
398 ®Aglawy ’ date stones examihed 47, or 11,8 per cent, were infested.” 

On parasitic and other nematodes biologically associated with bark 
beetles, G. Fuchs {'Verhandl. Gesell. Dent. NaHrf, Aers^te^ 85 {1914), II, pt. 
1, pp. 688-692; ahs, in Rev. Appl. Ent., 2 (1914), Ser. A, No. 6, p. 375}.—This 
paper deals with nematodes that are found associated with bark beetles, par¬ 
ticularly with Ips typograpihus and the weevil EyloMus aUetis, Some of the 
nematodes are true parasites. 

Two blossom weevils (Anthonomus pomorum and A. rubi), A. Tullgeen 
(Meddel. Gentralanst. FdrsdJcsv, Jordhruhsomrddef, No. 93 (1914), pp- 12, pt 1; 
ahs. in Rev. Appl. Ent, S (1915), Ser. A, No. S, pp. 106,107).—A popular treatise 
on A. pomorum and A. ruhi, their biology and remedial measures. 

A hymenopteran parasitizing the oothecee of a blattid, A. Aleieei (But 
Bog. Ent Egypte, 6 (1913), No. 1, pp, 14, 15; abs, in Rev, Appl, Ent, 2 (1914), 
Ser. A, No. 8, pp. 504i 505). —^Two species of Evania, E. Iwvigata and E. 
ahyssinica, are said to have been reared from Stylopyga orientalis that were 
kept under observation. 

The Horth American fever tick: Hotes on life history, E, 0. Cotton 
(Tennessee Sta. But 113 (1915), pp, 31-77, figs. 15}.—A report of biological 
studies of the cattle tick conducted at Knoxville, Tenn., earlier reports relating 
to which have been noted- (E, S. B., 20, p. 1054,; 26, p, 458). Becent studies of 
the biology of this tick by other authors, including Kewell and Dougherty in 
liOuislana' (B. S. B., 18, p. 987), Hunter and Hooker in Texas (B. S. E., 19, 
p. 664),' GrayhiU in Alabama (B. S. B., 28, p. 63), and Hooker, Blshopp, and 
Wood in Texas (E. S. B., 27, p. 865) have been noted. The report is presented 
under the headings of life history, the engorged adult, preoviposition period, 
the female reproductive organs, i*ate of ovipositlon, fatal temperatures, the egg 
stage, the incubation x^eriod, overmntering eggs, the seed tick, longevity of 
seed ticks from overwintering eggs, and mortality of seed ticks from extreme 
cold. 

The following Is a summary of the more important results of these investi¬ 
gations, which, it should be pointed out, are based upon and apply particularly 
to conditions in Tennessee, which State lies on the northern border of the 
tick belt. 

The parasitic stages of ticks are little affected by changes in air tempera¬ 
ture, These require, respectively, 7 to 9 days for seed-tick engorgement, 5 to 
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10 days for nymplial engorgement, and 4 to 14 days for tlie final, or adult, 
engorgement. The nonparasitic stages vary greatly witli tlie season and tem¬ 
perature. The preoTiposition period may last but 2 days in miclsiimmer or it 
may be prolonged to 56 days in winter and spring. The ovipositioa period 
Yaries from 9 to 122 clays under similar conditions. . . . 

‘‘ The alimentary system of the tick consists of from 10 to 12 cJBca, or blind 
sacs, which provide large storage capacity. Movement of the food particles 
within these cJEca is accomplished by peristalsis. Ko waste materials are ex¬ 
creted by the adult tick after final engorgement. Such materials are stored in 
the renal sac and the Malpighian tubes, mostly in the form of crystals of uric 
acid, which remain there after death. , . . 

“ The rate of oviposition varies with temperature. The average daily rate for 
26 engorged ticks kept in the incubator, at So® was 285 eggs, the extremes 
being 156.8 and 407,1 eggs, respectively. The average number of eggs produced 
by each individual tick was 2,113, varying from 967 to 4,071 eggs. The largest 
number produced within any 24-hour period by a single tick was 1,006 eggs. 

“ Engorged adult ticks exposed to temperatures of 24° or lower may be killed 
by freezing. Those under dry conditions will survive temperatures fatal to 
those under moist conditions, -wMle partly spent females are more easily killed 
by cold than those that have not yet begun egg laying. Ticks protected by a 
covering of dry litter will survive very much more cold than those not so pro¬ 
tected, but moist litter offers no protection at ail. 

“ Eggs protected by the viscid secretion from the shell glands retain their 
moisture very much longer than those without it. Those eggs from w’hich this 
coating has been washed are liable to absorb sufficient water to destroy the 
embryos, if they remain submerged. 

“ The incubation period of the eggs varies from 24 days, the record of a lot 
of eggs laid by ticks dropping from the host on July 5, to 252 days for eggs 
laid by ticks maturing September 20. Eggs laid by ticks dropping from the 
host before August 28 wdll hatch before winter, while of those laid by ticks 
dropping after this date a few may hatch the same season, the remainder going 
over until the following spring. Whether they will hatch then depends upon 
the effectiveness of the viscid coating of the eggs in preventing excessive loss 
of moisture. Probably many of the eggs exposed to extreme cold are destroyed. 
In our exi>erlmeats all eggs exposed to 2® F. were killed. It is very difficult, 
however, to dissociate this effect from that of excessive drying during the long 
dormant season, . . . 

The six-legged seed ticks immediately after emergence are able, if necessary, 
to fast for several months while awaiting a host animal. Our record of great¬ 
est seed-tick longevity is 298 days. . . . Seed ticks hatching from eggs laid by 
engorged ticks dropping during July live longest, while those from September- 
raaturing ticks are the shortest lived, the longevity in this case being about 
one-third that of those from July ticks. . . . The average longevity of seed 
ticks hatching from overwintering eggs is 94 days, wdiile that of seed ticks from 
eggs hatching before winter is 176 days. This indicates a debilitating effect on 
ihe developing embryos, due to cold and drying during the long dormant season. 
Seed ticks are able to survive the ordinary winter temperature of the tick area, 
except along the northern border. A temperature of 4® F., however, is fatal 
to all seed ticks.” 

A table is appended which gives detailed information concerning the 2,315 
engorged female ticks kept under outdoor conditions at Knoxville, on which 
the facts and conclusions reached in this bulletin are based. 

A list of 15 titles of the literature referred to is appended. 
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Befrigerated meat, E. Pereojjcito {Ann. R. Acca4. Agr. Torino, 51 {Wili), 
pp. 2Ut^'11 )>— Information is given regarding the extent to viiicli refrigerated 
meat lias been used in Europe, and especially Italy, during tlie years 1907 to 
1912. 

V/hey in infant feeding, A. W. Boswobth, H. I. Bowmtch and B. H, Eagle 
(A aicr. Jour. Diseases Children, 9 (1915) ^ No. 2 , pp. 120 - 125 ).—Feeding experi¬ 
ments v-ith an infant are described in which the child received an abundance 
of fat, sugar, and protein, the whey constituents being the only variable. 

The re>sults of these experiments are in agreement with those of other investi¬ 
gators, and indicate that a ration composed of pure materials—fat, carbo¬ 
hydrate, and protein—needs the addition of substances such as wdiey salts to 
promote the growth of the young. The work also seems to bear out the theory 
that cr eat ill excretion is in some way related to growth, and to offer an explana¬ 
tion of the fact that the creatin excretion of growing infants varies from 
day to dasL 

The phosphoric oxid content of maize hour, J. McCeae (Jour. Egg. 
ICamhrklgeJ, IJj. (WlJf), No. 5, pp. 305-398 ).—To ascertain the loss of vitamin 
in the usual milling of maize meal or flour a number of milled samples of 
different grades of fineness 'were analyzed. The vitamin loss (assumed to Ije 
parallel to that of phosphoric oxid) was found considerable, though not so great 
as that resulting from the polishing of rice. 

For experimental purposes the milling process was so altered that 96 per cent 
of the original grain (instead of from 84 to 89 per cent) was converted into fine 
meal passing a 30-mesh sieve. This meal was found to contain nearly as much 
phosphoric acid as the original grain. Feeding experiments with 6,000 laborers 
are in progress to determine the relative merits of the flours prepared by the 
new and old style methods of milling. No intestinal disturbances due to the 
use of the nevv’ type of meal have been observed thus far. 

The author concludes that “fine white meal, produced after removal of the 
husk and a considerable proportion of the germinal portion of maize, is a de¬ 
fective foodstuff which may give rise to some form of deficiency disease; by 
grinding the maize in such a way that practically the whole of the grain is con¬ 
verted into fine meal this defect is remedied.” 

Atmospheric conditions in relation to bread making, J. E. Wihi,eahbt 
(New Yorh: The Fleisehmann Co., 1915, pp. 15, figs. 4). —^TMs pamphlet, which 
is intended for commercial bakers, discusses the importance of and gives hints 
regarding the control of temperature and huiflicllty to secure the best results in 
baking. An inexpensive moisture generator is described, as well as' some measur¬ 
ing instruments. ' 

War bread, E. Flexteext (Compt. Rend. Acad. Sel IParis'}, Ml (1915), No. 
3, pp. 55, 56 ).—^The author describes a method for improving the keeping 
Quality of bread, the essential features of which are as follows: 

A dough is prepared as usual, but the baking is prolonged to insure steriliza¬ 
tion of the loaf. On removal from the oven the bread while still hot is wrapped 
in two thicknesses of paper and the wrapper sealed. The wrapped bread is then 
submitted to a second baking at a temperature of 120 to 130° G. for 15 to 20 
minutes. It is said that bread thus prepared has been kept for a month and 
longer' in damp cellars -without deterioration. 

The bread of the Kaingang Indians of Brazil, R. Lieske (Jahrd. Wiss. Bat. 
IPring8110101}, 53 (1914) ^No. 4 PP- 516-526). —^The author reports a bacteriologi¬ 
cal and chemical examination of bread prepared by these Indians from matured 
and unripe corn by an acid fermentation process. 
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Honey as a food, B* C. Aston (Jour, Agr. {New Zeal.], 11 (1915)^ No. 1, 
pp. 4^-52, fig. 1). —Data are given regarding ttie composition of honey. Honey 
is compared with other foods as to its fuel value, the ash it supplies to the diet, 
and its price per pound. 

Hote on vinegar, J. S. Jamieson {Analyst, 40 {1915), No. pp. 106, 107). — 
Comparative analyses are given of a vinegar prepared from malted barley and 
one prepared from malted maize. A vinegar prepared from germinated maize 
and pasteurized, the same vinegar before pasteurization, and an ordinary barley 
malt vinegar were also studied. The author concludes that the proteins and 
phosphates from malted maize are not so readily extracted by an aqueous infu¬ 
sion as in the case of malted barley. 

[Food inspection and analysis and other topics], B. F. Ladd and Alma K. 
Johnson (North Dalcota Sta, Spec. Bui., 3 (1915), No. 19, pp. 50J-gJd) .—This 
bulletin contains the results of the sanitary inspection of dairies, bakeries, 
restaurants, and other places where food is prepared or sold; together with 
popular information regarding various pur e-food topics. Data are given 
regarding the examination of a number of samples of foods, drugs, proprietary 
medicines, and toilet preparations. A report of the analysis of toilet soaps, 
by R. Hulbert, is included. 

Principles of food preparation, Mary D. Ohambers {Boston: The Boston 
Cooking-School Magamne Co,, 1914^ pp. XX-\-251, pi. 1, figs. S3). —A text-book 
of cookery in which the fundamental principles presented are illustrated by a 
Kirge number of simple experiments as well as by recipes recommended for 
classroom work. 

Analysis and cost of ready-to-serve foods, F. 0. Gephart and G. Ltjsk 
{Chicago: Amer. Med. Assoc., 1915, pp. 83). —^This publication reports a study of 
approximatels^ 350 different portions or “ orders ” of food as served to patrons 
in a chain of restaurants operated in several large cities of the country. The 
bulk of the publication consists of tabulated data regarding each order. The 
figures given show the cost of each order; the weight of its food constituents; 
the total number of calories of energy furnished; the actual amounts and pro¬ 
portion of this energy supplied by the protein, carbohydrate, and fat con¬ 
stituents ; the number of calories obtained for 5 cts.; and the cost of 2,500 
calories of energy furnished by the portion. The tabulated data are discussed, 
and the introduction by G. Lusk considers somewhat 'at length the results of 
the investigations in their relation to some fundamental principles in nutrition. 

An educational luiicli room {Bouseicwes League Mag., 6 {1915), No. $, pp. 
13-17, figs. S). —^A description is given of a lunch room conducted by the Board 
of Health of New York City, for city employees. Menus and food costs are 
discussed. 

Fitting out the fleet—^provisions, S. McGowan (Nuvij Depf., Bur. Supplies 
and Accts., ILeafiet], 1915, Lime 22, p. 1). —^Estimates are given of the amounts 
of different foods required to feed for 30 days from 1,000 to 9,000 men. Tlie 
values for foods are in all eases “ practically in agreement with the quantities 
actually expended during 10 months of the battleship cruise around the world.*’ 
The leaflet bears the date June 22, 1915. 

Mutual service, Carolyn P. Webber {Bedford, Mass.: Author, 1915, pp, 112, 
figs. 55).'—^Tliis book, which has been prepared for^ distribution by gas com¬ 
panies to consumers, describes various forms of gas cooking, heating, and lighting 
apparatus, and gives Instructions for their care and operation. 

The influence of food on metabolism, G. Ltrsic {Jour. Biol. Cliem., 20 {1915), 
No. J, Proe., pp. VIII+XVII). —In this address the author reviews the results 
of a number of his experiments which have been noted from other sources, and 
coordinates these results with those obtained by a number of experimenters. 
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On tiie cliolesterol content of the tissues of growing rats wlien under 
various diets, P. B. Landee (Biocliem, Jour., 9 {1915), No. 1, pp. 78-96, figs. 
11). —Feeding experiments witli laboratory animals (rats) are described, wiilcii 
were conducted to determine the normal cholesterol content of tlie tissues of 
growing rats, and to obtain information as to •wlietlier the growing organism 
can manufacture cholesterol wdien deprived of that substance in the food. The 
normal standard quantity of cholesterol contained in the bodies of rats which 
were Just beginning to feed themselves was 0,1467 per cent. Prom the results 
obtained the following general conclusions are drawn: 

'‘A pure synthetic dietary is insufficient to enable ‘ growth processes ’ to go 
on in young rats, in other ’words the rats are starved on such a diet and neither 
cholesterol, cholesterol esters, nor lecithin appears to supply the deficiency. 
[A commercial meat extract which was tested], however, appears to have a 
beneficial effect in some cases, rats fed on a diet with this addition showing no 
eagerness to nibble their dead comrades. 

“ There is no evidence that the living organism can manufacture cholesterol, 
but on the other hand it is a substance which is strictly conserved and readily 
picked out from a diet in which it is present in only small quantities. IVhen, 
however, it is present in large quantities in the food then the percentage in the 
body goes up considerably, but only a small quantity of that ingested is 
actually stored up.’’ 

GorLtributlons to the physiology of the stomach.—^XIX, Beflexes from the 
intestinal mucosa to the stomach, B. H. Beunemeiee and A. X CAELScfk 
{Amen Jour. Physiol., S6 {1915), No. 2, pp. 191-195, figs. 2). —^Experiments with 
dogs having intestinal and gastric fistulae are described, from which the fol¬ 
lowing conclusions are drawn: 

‘‘Gastric juice, chyme, acids, alkalis, water, milk, and oil introduced into 
the small intestine inliibit gastric hunger contractions and gastric tonus for 
varying periods. This inhibition of these gastric hunger contractions and tonus 
is due partly to mechanical, partly to chemical stimulations of the Intestinal 
mucosa. The chemical stimulation produces the greatest effect. 

Animal calorimetry.—VII, The metaholism of a dwarf, F. H. MgOrijddeb 
and O. Lxjsk (Jou7\ Biol. CUiem., 13 {1913), No. 4, pp. 447-454)- —The results 
are reported of a metabolism experiment made with a dwarf IT years old suffer¬ 
ing from infantilism: 

“ The basal metabolism was increased 6.6 per cent as a result of the ingestion 
of food, and this again was increased by 14.7 per cent when the boy was reading 
illustrated periodicals in bed. The protein metabolism yielded the normal pro¬ 
portion of 15 per cent of the total calories of heat production. Nothing ah nor¬ 
mal could be detected in the metabolic, processes of the Individual, as determined 
from these calorimetric observations.” 

Earlier experiments have been noted (E. S. B., 28, pp, S65'-S68), 

Animal calorimetry.—VIII, The alleged infinenee of the adrenals on 
diabetic metabolism, O. XusK and X A. Biche (Arch. hit. Mat, M (1914), 
No. S, pp. 573-681, fig. 1). — ^Expeifiments with laboratory animals (clogs) are 
rexiorted in which the total metabolism and the respiratory quotient were deter- 
mined during the period of absorption of 50 gm. of glucose from the alimentary 
tract and also between IS to 21 hours after this was administered. 

Administration of epinephrine during these periods did not interfere with 
the metabolism of carbohydrates, and during the period of its administration 
the fraction of the total heat output furnished by carbohydrates was increased. 
From these experiments the conclusion is drawn that “the theory that epine¬ 
phrine causes a production of sugar from fat, decreases the power of tlie 
organism to oxidize glucose through inhibition of pancreatic function, and, 
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stimulates the thyroid so that protein metabolism is increased, is untenable in 
any of its particulars.” 

Animal calorimetry,— IX, The influence of meat ingestion on the amino 
acid content of blood and muscle, Maby B. Wishaet (Jour. Biol. Cliem., 20 
{1915), Ab. pp. 585-521). —large number of feeding experiments with 
laboratory animals (dogs) are reported which substantiate the conclusions of 
the author that amino acids do not accumulate in the muscular tissues, but are 
either Immediately destroyed or else synthesized Into new (body) pi’otein. 

Animal calorimetry,— X, The rate at which ingested glycocoll and alanin 
are metabolized, B'*. A. GvSoxka (Jour. Biol. Cliem., 20 {19-15), I\o. pp. 539- 
554, fidS. S ).—This paper reports the results of further feeding experiments 
with plilorizinized dogs. Using the amount of extra sugar eliminated in 
pliiorizin gljmosurla as an index to the rate of metabolism of amino acids, the 
results obtained indicate that the rates of absorption of iso-glycogenic quantities 
of glycocoll and alanin are practically identical with the rate of absorption and 
elimination of ingested glucose. 

Animal calorimetry.—21, An investigation into the causes of the specific 
dynamic action of the foodstnfls, G. Lirsic and J. A. Biche (Jour. Biol. Cliem., 
20 (1915), No. 4^ pp. 555-617, pis. 15). —^Previous experiments by the authors 
are reviewed somewdiat at length and a large amount of additional exxieri- 
mental data are included, which may be briefly summarized as follows: 

dog, after undergoing prolonged confinement in a cage without loss of body 
weight, manifested a marked reduction in basal metabolism, recovery from this 
condition being brought about by exercise. After the ingestion of a cold solu¬ 
tion of 70 gm. of glucose in 210 cc. of water a discrepancy was noted between 
the heat production as measured by the direct and indirect methods, this dis¬ 
crepancy extending over 3 or 4 hours after ingesting the material. The same 
phenomenon was noted vt^hen cold water was ingested, although to a lesser 
extent- 

“After prolonged confinement in a cage without loss of body vreight, a dog 
may manifest a marked reduction in basal metabolism. Becovery from this 
condition is achieved through exercise. 

“ Ingestion of a cold solution of TO gm. of glucose in 210 cc. of water causes 
a discrepancy between the measurement of heat hy the direct and indirect 
methods which may extend over 3 or 4 hours after taking the material. The 
heat production Is increased in order to replace the heat abstracted by the cold 
solution. To a lesser extent the same phenomenon occurs when cold water is 
ingested. This explains the disparity between heat found and calculated after 
meat ingestion noticed in the second paper [E. S. R., 28, p. 860], 

Glycocoll 5.5 gm. increased metabolism 7.3 per cent at a time when alanin 
5.5 gm. increased it 7 per cent, and when the two mixed together increased it 
18 per cent. Therefore, when two amino acids are given together there is a 
siimiiiatlon of effect. Eleven gm. of the mixed acids caused the same increase 
in metabolism as did 50 gm. of glucose. 

“Glycocoll 20 gm.pcontaining 42 nutritional calories, increased the metabo¬ 
lism by 33.75 calories, or 33.7 per cent above the basal level; while 10 gm., con¬ 
taining 21 nutritional, calories, increased metabolism by 16.7 calories, or 16.7 
per cent. The increase Is therefore proportional to the quantity ingested The 
extra heat production after, giving glycocoll is nearly equal to the energy con¬ 
tent of the glycocoll administered. 

“After giving 20 and 30 gm, of alanin the heat production rose in^ proportion 
to the quantity ingested. Extra heat was produced to an extent of 53 per cent 
of the energy content of the ingested alanin. 

8~i5—5 
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When the action of glycocoll and alanin is compared, the quantity of extra 
heat produced is not found to be proportional to the quantity of sugar formed, 
but there is some evidence to indicate that one molecule of glycolic acid liber^ 
ated from glycocoil has the same power to increase heat production as one 
molecule of lactic acid derived from alaiiiii. 

^"Wlieii carbohydrate is transformed into fat there is a small exothermic 
elimination of heat, for wliicii due allowance may be made by calculation. 

“After giving glucose 50 gm. with glycocoil 20 gm., the increase in the metabo¬ 
lism was almost as great as the sum of the increases induced when each sub¬ 
stance was given alone. Alanin 20 gm. followed the same law when given with 
glucose 50 gm. (This nullifies the authors’ former opinion.) 

“ The infinence upon heat production of 50 gm. of glucose, sucrose, and fruc¬ 
tose increases in the order named, which accords with [other investigators]. 
. . . The increases in single hours may be over 80 per cent above the basal level. 

“After giving 50 gm. of lactose to the dog there was no increase in metabolism 
or in the respiratory quotient. 

“After giving 50 gm. of galactose there was little increase in metabolism or 
in the respiratory quotient. 

“ Btliyl glycolate is a poison. 

“Ethyl alcohol in small amounts (5.8 and 9.4 gin.) increases the level of the 
basal metabolism and does not merely replace an isodynamic quantity of fat. 

“ The resultant of the effect on heat production of ingesting glucose and alco¬ 
hol together is nearly equal to the sum of the eifects which each would have 
produced alone. The carbohydrate respiratory quotient is greatly reduced. 

“After giving ethyl lactate it is probable, though not certain, that lactic acid 
acts as a stimulus to higher metabolism. 

“Administration of phlorizin to a fasting dog may cause an increase in meta¬ 
bolism of as high as 70 per cent above the basal value. 

“ Glucose 10 gm. or 70 gm. and fructose 10 gm. have no induence upon the 
level of heat production in phlorizin glycosuria, 

“Glycocoil 12.5 gm. and alanin 20 gm. increase metabolism when they are 
given to a plilorizinized dog, though they are not oxidized and their energy con¬ 
tent is eliminated in the forni' of sugar and urea in the urine. Since the maxi¬ 
mal effect upon heat production coincides with the period of their maximal 
metabolism, and since evidence exists to show that amino acids themselves do 
not stimulate metabolism (nullifies former opinion) one may coiiciucle that inter¬ 
mediary products such as glycolic acid or lactic acid provide the stimulus. 
These experiments afford conclusive proof of a true chemical stimulation of 
protoplasm within the mammalian organism, and offer a logical explanation of 
the specific dynamic action of protein.” 

Calorimetric observations on man, J. S. MAcnoNixi), F. A. Dxjffield, and K» 
Lucas Brit Assoc- AAv* Bok, 1914, pp. 288-24 ^)^— ^The experimental work 
done by the committee in continuation of that previously reported (E. S. R., 
32, p. 257) is reviewed briefly. Employing the respiration calorimeter, the 
authors have studied the heat production and respiratory exchange of a man 
performing diffei*ent amounts of work upon a bicycle ergometer. 

The energy snetabolism of 10 hospital children, X R, Murlin and B. R. 
Hwbler (Awier. Joun Diseases Ohildren, 9 (1915), No- 2, pp- 81-119, figs- Id).— 
Xislng the respiration incubator previously de.scribed (E. S. R., 32, p. 860), the 
authors conducted a series of experiments to study the energy metabolism of 10 
hospital children of from 2 to 12 months of age, of which the nutritive condi¬ 
tion varied from that of the last stage of marasmus to one of considerable over¬ 
weight. The heat production was calculated both on the basis of weight and of 
' surface area, and the approximate specific gravity was determined in an at- 
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tempt to secure a measure of tLe proportion of fat to active tissue. Full experi¬ 
mental data are reported from whicii the authors draw in part the following 
conclusions: 

The specific gravity, even if accurately measured, can not serve as a measure 
of the proportion of fat to active tissue. . . . 

“The heat production for the sleeping period averages for the 10 children 

2.7 calories per kilogram and hour. It is highest on this basis for the atrophic 
and underweight children and lowest for the fattest child. On the basis of a 
square meter of surface the heat production of normal children shows a decided 
increase from,the early months (2 to 4) to tlie later months (6 to 12) of the fii^st 
5 ear. The average of all the 10 children is S9.7 calories. The average deviation 
from the mean heat production in all sleeping periods is about :±;10 per cent for 
each of the several formulas expressing the relation of surface area to weight'’ 

Practically the same average heat production per unit of weight and per unit 
of surface was obtained when all the infants between 2 months and 12 months 
in this series and in the experiments of others (61 in all) were compared, i. e., 

2.7 calories per kilogram and hour, 39.3 calories per square meter and hour. 

“ On the unit of weight all but 3 of the atrophic and underweight children 
(48 in all) lie above the line represented by 2.5 calories per kilogram and hour; 
all the normals (18) lie near this line; and all but 1 of the overweight infants 
(5) lie below the line. Two and one-half calories per kilogram and hour or 60 
calories per kilogram and 24 hours may therefore be called tentatively the ‘ nor¬ 
mal heat production * of recently fed, sleeping infants between 2 months and 1 
year of age. Included in this figure is whatever dynamic action the foods them¬ 
selves may have; otherwise the figure Is minimal. Hard crying may increase 
the metabolism as much as 40 per cent; the requirement for growth and allow¬ 
ance for nonabsorption must be added. . . . 

“ There seems to foe no suificient reason . . . for estimating the food require¬ 
ments of infants on the basis of surface area rather than on the basis of 
weight.” 

A calorimetric calibration of the Krogh bicycle ergometer, P. <1. Benedict 
and L. E. Emmes {Amer. Jour, Fhysiot, 38 (1915), No, 1, pp. 52-61, figs, 2).—^A 
report of the calibration of an electric brake bicycle ergometer, which has pre¬ 
viously been described by Krogh (B. S. E., SO, p. 767). 

The ergometer, placed in a calorimeter, was rotated the outside by a 
motor. The heat developed, as 'measured by the calorimeter, was compared 
with the computed -work clone in sustaining various loads on a suspended bal¬ 
ance pan. Tests w-ere made at different rates of speed and with different 
weights on the balance pan. “These experiments showed that friction and 
other extraneous factors may be entirely neglected in using the Krogh bicycle 
ergometer and that the results obtained by calibration were within 0.5 per cent 
of theory,” 

AKIMAI. PEOBUCTIOl*. 

Further experiments on the inheritance of coat color in rabbits, R, O. 
PuNNETT (Jour, -Genetics, 5 (1915), No 1, pp. 37^0 ),—Continuing work previ¬ 
ously noted (E. S. R.; 28, p. 768), the author reports further experiments with 
rabbits showing the unexpected appearance of agoutis in litters from black 
parents. He also gives results, of experiments showing that chocolate in the 
rabbit, as in the mouse, behaves as a simple recessive to black and that the 
chocolate series of colors runs strictly parallel with the black series. These 
data are interpreted on both the ** presence and absence ” and the ** multiple 
allelomorph ” hypotheses, but reasoning is advanced to show that it would ap- 
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pear premature to reject tlie former hypothesis for the latter until the posses¬ 
sion of facts compels. 

A bibliography of the literature cited is appended. 

Studies on inbreeding:.—VI, Some further considerations regarding cousin 
and i^elated Mnds of mating, R. Peakl (Amer. Nat., (1915}, No. 5S5, pp. 
570-575, fig. 1). —Gontimiing this series of studies (E. S. R., 32, p. 6G5), the 
author gives coefficients of inbreeding for continued single and dituble cousin 
mating and uncle and niece mating, with hypothetical pedigree tables illus¬ 
trating these kinds of breeding. Illustrating graphically these coefficients of 
inbreeding, together with those fxmm the continued inbreeding of brother X sis¬ 
ter and parent X offspring, it is seen that the curves fall into two pairs alike 
for brother X sister and the double cousins, and for parent X offspring and 
single cousin, except that the cousin curves lag one generation behind the others. 
The uncleX niece curve is the same as the single cousin curve. From data pre¬ 
sented in this and former papers, it is seen that inbreeding of any type when 
continuously followed for about 10 generations results in within 1 or 2 per cent 
of complete “ concentration of blood.” 

The author extends the table of general equations given by Jennings (B. S. R., 
32, p. 605) for coefficients of inbreeding after n generations of each particular 
type of mating. 

An attempt to produce mutations through, hybridization, F. N. DtrNCA.N 
(Amen Nat, 4 ^ (1915), No. 585, pp. 575-582, fig. 1 ). —Grosses were made with 
mutant stocks of Drosophila with wild stock from many localities in the United 
States, from the West Indies, France, and Australia in order to discover, if 
possible, wffiether hybridization is an essential factor in the formation of mutant 
races. From 16,637 dies of the F 2 generation, 7 flies arose which varied .from 
the normal type and bred true. Four of these seven cases arose from wild stock 
just received from Illinois, so it is thought that the characters found to be in¬ 
herited were recessive in the wild stock and not due solely to the cross. This 
narrows the results to one mutant to every 5,545 flies, a ratio too wide to at¬ 
tribute hybridization as its cause. 

In the light of these results, the author considers that mutations arise only 
through chance. 

The nitrogenous metabolism products and their value in determining the 
digestibility of the proteins of feed stuffs, A. Morgen, C. Begee, and F. West- 
HAUSSER {Landio. Vers. Stat, S5 {1914), No. 1-2, pp. I-I 04 )* —^From their 
studies with sheep and swine to determine the magnitude of the error oc¬ 
casioned by the excretion into the alimentary tract and the voiding with the 
xindigested food of certain nitrogenous products of metabolism consisting of 
the secretions of the gastroenteric canal (including the bile), together with 
epithelial cells with some proteins and some other nitrogenous compounds of 
a nonproteid nature, the authors conclude that a correction previously made, 
which amounted to 0.4 gm. of nitrogen per 100 gm. of digested organic matter, 
was not sufficient and that the figure should be increased to 0.85 gm. per 100 
gm. of digested organic matter. 

Importance of calcium and phosphoric acid in the animal organism.—^III, 
Value of the principal phosphorus compounds to the ruminant, G. Fingee- 
iiKG {Lmulw. Vers. Stat, 85 (1915), No. 1-2, pp. 75-114)- —Results of experi¬ 
ments in the feeding of casein, phytin, lecithin, nuclein, sodium nucleinate, am! 
disodium phosphate in rations to lambs indicated that an average of 89.2, 90.83, 
92.72, 90,92, 93.62, and 90.53 per cent of the P 2 O 5 in the respective phosphorus- 
containing materials was retained by the animal body,, while with goats the 
percentages were 89.46, 96.81, 84.64, 88.54, 90.18, and 90.23. 

Previous work has been noted (E. S, R., 31, p. 71). 
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deeding of potato foliage, L. Meyeh {Mitt. DeuL Lamlio. GeseM., SO (1915), 
Jo. 32 , pp. Jf72-414 )‘—accotint of the use of potato foliage hay for cattle 
and sheep feeding in Gerrnany. It is said to compare favorably Avitli meadow 
liay, having a composition as follows: Dry matter 85.7 per cent, protein 11.8, 
fat 2,8, nitrogemfree extract 35.1, crude liber 23, and ash 13. The starch value 
of iiieadovr hay is given as 34.3 and of potato foliage hay as 34.2. 

[Analyses of feeding stilus], F. T. Shittt (Canada Expt. Farms Epts^ 
1914i> pp. 109-119 ).—^ilnaiyses are given of the following feeding stuffs: Cotton" 
seed meal, distillery and brewers’ grains, dried distillery slop, oil cake, gluten 
meal, barley germ meal, veiny pea hay, vetch hay, cacao bean husks, wheat 
iiiiddllngs, golden flax, bran, hulldess oats, molasses, molasses feed, molassine 
meal, corn fodder, and com silage, and of mangels and carrots of various 
varieties. 

[Aiiinial husbEindry work], E, S. Aeckibai.d et al. (Canada Expt Fanns 
Epis. 1914, Pin 297-328, 40 O- 4 O 8 , 41 O, 411. 4 IG- 454 . 457-472. pls id).—Steers 
of various breeds and types were fed from SO to 151 days, it being found that 
steers feci quickly gave a good margin of i3rolit, that the dairy type of feeder 
may be profitably finished in from three to five months according to age, and 
that many steers slaughtered in Ncn'ember and December would pay profitable 
returns if fed a few months longer. In steer-feeding experiments to determine 
the effect of heavy and light feeding it vras found that while the daily rate of 
gain was greater In the heavy-fed lots, yet their average cost per pound of 
gain was considerably higher and the greater profit was realized from the 
light-fed lots. Grain was profitably reph.iced by mctlasses w'hen used, in only a 
limited amount. Molasses appeared to have a more beneficial effect vrlien fed 
to good Stocker than to good butcher cattle getting the same amount of grain. 
Molasses showed a profit over a full-grain ration. 

Eight steei’s fed 140 days and given freedom in box stalls made a gain of 
$5G.17 as compared with $3.23 from eight steers tied. In a comparison of corn 
silage and dry corn fodder as roughage for fattening steers fed five months, 
the former made an average daily gain per steer of 1.86 ibs., the latter of 1.5 
lbs. Four lots of steers fed 140 days, lot 1 receiving oat straw, mixed hay, 
oats, and barley, fed outside; lot 2 the same as lot 1, but fed inside; lot 3 the 
same as lot 1 with the addition of silage, and fed inside and tied; and lot 4 
fed mixed hay, silage, roots, and grain (bran, peas, oats, and barley), fed 
Inside, made average daily gains per head of 1.95, 1.93, 2.47, and 2.82 lbs., 
respectively. 

In feeding steers outside during the winter it wms found that 77.31 Ibs. of 
dry matter was required to produce 1 lb. of gain, the steers making 0.29 lb. of 
gain per head per day? Three lots of steers fed 85 days, lot 1 outdoors with 
free run, lot 2 in a corral, and lot 3 in box stalls, made daily gains per head of 
1.73, 1.55, and 2.67 Ibs. at a cost of 9.47, 10.4S, and 6.15 cts. per pound of gain 
for the respective lots. In another experiment it was found that corral steer 
feeding, even in spite of severe \veather, may be profitable. Steers of good 
beef type made rapid and economical gains and good' profits, but steers, of 
dairy type made slower gains, costing more to produce, and were fed at a loss. 

Three lots of steers fed 135 days, lot 1 receiving alfalfa, i^oots, and grain, 
and lots 2 and 3, green oat fodder in addition*, made average daily gains per 
head of 1.6, 1,5, and 1.6 ■ lbs. for the respective lots. 

Methods of feeding the work horse, brood mare, and young colt are reported. 
In an experiment to determine the most economical means of handling and feed¬ 
ing the work horse in winter, four lots were fed as follows: Lot 1, oat straw, 
oat fodder, oats, and bran; lot 2, oat straw, mixed hay, oats, and ground flax¬ 
seed ; lot 3, oat straw, mixed hay, oats, and bran; and lot 4, oat straw, alfalfa 
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iiaj, oats, and bran. Tlie cost per borse per day was 16, IS, 15, and IT cts. for 
tbe respective lots. Tlie cost of growing a horse from weaning at five months to 
two years of age was $33,17 and that of wintering an idie horse, $9.17. 

Eonr lots of 9 lambs each w^ere fed 97 days as follows: Lot 1, clover hay and 
alfalfa; lot 2, mixed hay and corn stover; lot 3, timothy hay and roots; and 
lot 4, mixed hay, roots, and extra grain. They made average daily gains per 
head of 0.085, 0.065, 0.037, and 0.106 lb., costing 22.7, 20.6. 47.7, and 16.6 cts. to 
produce a pound of grain. Three lots of 31 lambs each fed 92 days, lot 1 receiv¬ 
ing alfalfa hay; lot 2, mixed hay and corn stover; and lot 3, timothy hay and 
roots, made average daily gains per head of 0.2, 0.054, and O.OGS lb., costing 
per pound of gain 14^-, 28, and 22 cts., respectively. 

In two years’ lamb-feeding experiments four lots of lambs were fed 118 days 
as follows: Lot 1, clover Iniy, roots, and grain; lot 2, clover hay and gi^ain; lot 
3, timothy hay, roots, and grain; and lot 4, timothy hay and grain. They made 
average daily gains per head of 0.24, 0.21, 0.24, and 0.2 lb., costing per pound of 
gain 11.4, 11.15, 11.7, and 11.82 cts. for the respective lots. Clover hay sur¬ 
passed timothy hay in economy of production. When roots are used a better 
daily gain is obtained, but not quite sufficient to produce any appreciable profit 
by using them. 

In an experiment in wintering a breeding dock, three lots of ewes were fed 
as follows: Lot 1, alfalfa in an open shed; lot 2, alfalfa in the sheep barn; and 
lot 3, hay in the sheep barn. They made average total gains per ewe during the 
Sl-day period of 26.SS, 27.42, and 22.06 lbs., respectively. Four lots of 25 lambs 
each were fed 112 day>s as follows: Lot 1, oat straw and grain (oats and 
barley ,1:1); lot 2, oat straw, mixed hay, and grain; lot 3, oat straw, mixed hay, 
grain, and turnips; and lot 4, oat straw, alfalfa, hay, grain, and turnips. They 
made average daily gains per head of 0.19, 0.26, 0.25, and 0.27 lb., costing per 
pound of gain 8.8, 6.75, 7.4, and 6.9 cts., respectively. 

In a three years’ experiment six lots of about 50 lambs each were fed as fol¬ 
lows: Lots 1 and 2, alfalfa, grain, and roots; lot 3, alfalfa and roots; lot 4, 
alfalfa and grain; lot 5, alfalfa and screenings; and lot 6, alfalfa alone, lot 1 
being composed of yearlings and the remaining five lots of lambs. They made 
average dally gains per head of 0.23, 0.29, 0.39, 0.24, 0.23, and 0.17 lb., eo.stiiig 
per pound of gain 10.71, 7,58, 9.34, 8.32, 6.11, and 9.8 cts,, respectively. 

Two lots of eight sows each were fed during the winter season, lot 1 receiv¬ 
ing a mixture of wheat bran and shorts and lot 2 the same, with th eexception 
that one-third of this mixture was replaced by tankage. The tankage-fed sows 
did not consume as much grain as wiiere no tankage was fed. The weights of 
the sows at the beginning of the experiment and after farrowing were approxi¬ 
mately the -same. The average weights of litters at farrowing, at four week.s of 
age and at eight weeks of age, were 2.44 and 2.42, 11.4 and 13.5, and 19.7 and 
25.3 lbs. for the respective lots. It is concluded that, although tankage wlien 
fed in, these proportions is an expensive feed, yet this difference in cost is 
counterbalanced by greater ruggedness of litters?, lower percentage of mortality, 
and the increased weight of litters at eight 'sveeks of age. 

Two lots of seven pigs each were fed four months as follows: Lot 1 ground 
oats, feed fiour, and mangels, and lot 2 ground barley, feed flour, and mangels. 
They made average daily gains of 0.6 and 0.67 lb. per pig, costing per pound of 
gain 4.66 and 4.03 cts., respectively. Two lots of four pigs each fed three 
months, lot 1 twice a day and lot 2 three times a day, made average daily 
gains i>er head of 1.13 and 1.1 lbs., costing 3.35 and 3.45 cts. per pound of gain, 
respectively. 
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From records kept of two sows and litters during two years it was found that 
it cost a total of $15*50 per sow and litter to feed tlie sow arul 10 pigs during 
tlie winter. 

The results of an experiment to determine the efiect of feeding rice meal to 
fattening hogs are given In the following table: 


Stwimarf/ of experrmcpts in feedinff rif^e weal to fattening hogs. 
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Wheat shorts, boiled potatoes, skim milk, and ^ 







mangels. 

5. IS 

1.03 

27.90 

3.17 

1.55 

12 : 

Eice meal, boiled potatoes, skim milk, and 







mangels. 

0.75 1 

.r>s 

IS. Go 

2.30 

1..55 

13 i 

Rico meal, skim milk, and mangels. 

5.7S ' 

. 75 




14 

Grain, skim milk, and mangels. 

4.47 

1.22 

21.45 

2.60 

1.85 


Phosphorus metaboiism of lambs fed a I'ation of alfalfa hay, corn, and 
linseed meal, E. L. Ross, M. H. Keith, and H. S. GbijnBley (6h B, Dept. Agr», 
Jo-iir. Agr. Research, 4 {.1915), No. 5, pp. 459-473). —In connection with studies 
conducted at the Illinois Experiment Station to determine the influence of 
different quantities of protein upon the nutrition of j^oung growing lambs, data 
relating to the phosphorus metabolism ■ of the lambs wdien weighing, on the 
average, 115 lbs. w^ere reported. Differences in the quantities of protein fed 
were necessarily accompanied by corresponding differences in the quantiti^ of 
phosphorus ingested by the Iambs. 

Two 9-month-old,„ lambs were chosen from each of three lots which had been 
feci rations consisting of alfalfa hay, shelled corn, and linseed meal. At the 
time of this experiment the concentrates of the ration for the low-protein lot 
consisted of 95 per cent of shelled corn and 5 per cent of linseed meal; for the 
medium-protein lot, 75 per cent of corn and 25 per cent of linseed meal; and 
for the Iiigh-protein lot, eciual parts of corn and linseed meal. The lambs were 
put in metabolism cages and analyses made of all the feed consumed and of 
the excreta. 

In analyses of the feeds it was found that tlmre were marked differences' in 
the percentages of the different forms of phosphorus occurring in alfalfa hay, 
corn, and linseed meal,, and in the ratio of phosphorus to protein in these feeds. 
A large part of the phosphorus of .alfalfa hay consisted of the acid-soluble In¬ 
organic form; that of corn was ecpially dhdded between acid-insoluble' and acid- 
soluble, the soluble being largely organic: and that of linseed meal was largely 
in the aclcl-lnsoluble form, the soluble being about equally clivided between in¬ 
organic and organic pliosphorus. 
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It was found Unit upon xhe ration used tlie lambs excreted in tlie urine only 
from 0.2 to 0.5 per cent oi the total phosphorus ing:ested. The forms of phos- 
plioriis excreted la rhe ft.^ee.s sliowed that marked riualltative and qiiuiititatlTe 
changes lifid taken place during the imoeesses of digestion and metabolism. A 
large proportion of the aclddnsohdde phosphorus of the feeds was coiivertecl 
into achl-soliible phospliorus, ami a large part of t,he soluble organic pliosplionis 
was also eliauged into aci;l-y,oli{hle inorga.pJc pliosphorus. 

The residts of this motaholisin experiimmt, t(\geiher with those of the iiiaiii 
feeding experiment of 217 djiys’ duration, indicated that the phosphorus requlre- 
nieiit for the normal grovrtii and fattening of lambs does not exceed 3 gin. per 
day per 100 lbs. of live -weight. There was no evidence of correlation between 
the aiiioiints of pliosnliorus retained in the body, on the one hand, and the 
amounts of phosplioru.s ingested, the amoinits of protein ingested, or the body 
weights of lam]).s, on, the other. Variations in the quantity of digestible protein 
consumed from 1.56 to 3.19 lbs. per 1,000 lbs. of live weight per day did not in¬ 
fluence significantly the forms of phosphorus in the feces, the total phosphorus 
in the urine, or tlu‘ total phosphorus stored in the animal body, expressed in 
percentage of the total phosphoims ingested. 

Tensile strength and elasticity of wool, R, F, Millsii and W. D. Tallman 
(tJ. S. Dept. Agr., Jour. Agr. Bescarch, J/. (1913), Vo. 3, pp. 379-S9(}, pi, 1, 
figs, 4)»—The apparatus and methods used in determining the tensile strength 
and elasticity of wool at the Montana Experiment Station are described. 

Feeding the sow and the suckling pigs, D, T. Ghat (North Carolina 8ta. 
€irc. 25 (1913), pp, 5),—N general discussion of methods of feeding and care of 
the sow and the suckling pigs under southern conditions, including data show¬ 
ing the cosi of feed in raising four litters of pigs to the weaning age to have 
ranged from $11.12 to $13.TS. 

Soy bean pastures for hogs, D, T. Geat (North Carolina tSia, Giro, 24 
(1913), pp, 6 ).—This Is a general discussion, based mainly o?i work previously 
reported (E. S. II., 20, p. 1031; 25, p. 3741. 

Easding skim milk, huttemiilk, and whey to hogs, D, T. Giuy (North 
. Carolina Sla. Circ. 29 (1915), pp, 5). —^Tiiis is a general discussion, based 
mainly on results of experiments eoiiclucted at several of the experiment stations 
and previously reported. 

Report from, the ]?oultry division, Fs O. Elfoed et al. {Canada Bxpt, Farms 
Rpts, 1914, pp. 053-991, pis. 7).—^The maximum and minimum, also the range 
and average, temperatures in poultry houses having various proportions of 
cotton and glass are given. Results of experiments indicate that for an 8 by 4 
ft. colony house in the Canadian climate a suitable proportion of wood, glass, 
and cotton would be, estimating from the floor up, 15 in. of wood, 2 ft of glass, 
and 3.5 ft. of cotton. 

In an experiment to determine the number of eggs that vrould.be fertilized 
with one mating only, five fertilized eggs appeared to be the maxiiimm. In a 
fertility test following 12 liour.s’ mating it urns apparent that this method was 
more conducive to results than the one mating only proved to be. In trials to 
determine the increase of pen fertility after the introduction of the male, Maxi¬ 
mum fertility, 100 per cent wa.s reached in a pullet pen six days after mating, 
and occurred tliree times in a period of 21 days. The same fertility was reached 
. In'a'pen of old hens on the eleventh day after introducing the male, but the 
fertility increased more rapidly and continued a great deal stronger in the 
pullet pen than in the pen of old hens. One male wms also kept with 44 White 
Leghorn hens.' 'Though the percentage of fertility was highest when only 56.8 
per cent'Of the hens were laying, the total hatch was only 33.3 per cent* When 
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SdA per cent of Hie pen ^rere laying, tlie total hatch was 4S,1 per cent and the 
fertility S'7;T per cent. In other tests without mating again fertility could not 
he traced |j_-^ laid"after liens had been broody for any leiigtli of time. 

In an experiirient to determine the best method of cooling egg.s in an Incu¬ 
bator, the eggs ill an incubator coritaiiung eight trays \i'ere coolO'il for a mere 
tiirDlng 5. iO, 15, and 20 minute periods. The tray that gave the best results 
was ctiohfi] as folloivs: First week, five iniiiiites In rhe afternoon; second vreek, 
iO miniii.es in the afternoon; and third week, 15 minutes in the afternoon. 
Cooling one tray for several hours x>^“OTed detrimental. 

In an esrieriment to determine the profit on ducks hateliod in incubators, 
reared in j3roocIers, and sold on the local market at from 10 to 12 vteeks oM, 
3.18 lbs. of feed per pound of gain v/ero required, the average welgid at the end 
of 10 weeks being 4 Ids. 11.2 os. per duck. 

Shipping eggs for iiatchiiig by lairceJ post proved to l>e quite as safe us by 
express. 

The value for poultry feeding of screenings, sealpings (elueily broken and 
shrunken wheat and the larger weed seeds), wild ] nick wheat, black seeds” 
(iamb’s quarter, w'ild iimstaial, and tiunbliag imistard), and each of these three 
separately, was tested. The presence of the black weed seeds In the ration made 
it not only unpalatable, but uniorofitable as well. Wild buckwheat, however, made 
a very desirable feed. The mustards and lamb’s quarter proved unpalatable 
and iini)rohtable. Some birds died, but in no case did death result from 
‘•poison,” but rather from inalmitrltion. In the birds that suft’erecl most 
severely, as in the case of the mustards, upon retiirn to a normal ration the 
rebound was very rapid. The mustards rather than being poisonous seemed 
to have a stimulating effect on the digestive organs. 

Data on the cost and amount of feed, cost of procliielng 1 doz, of eggs, and 
fertility and hatchability of eggs set with White Leghorn hens and pullets and 
Barred Plymouth Bocks are given, also data on the temperature, amount of oil 
used, and average cost per chick hatched by four types of incubators. Some 
rations for variou.s classes of poultry which have been found satisfactory are 
included. 

The limitations of cotton-seed meal feeding in poiiltiy, B. P. IvAxmp (North 
Canjliiia Bta. Circ. 27 (1915) y pp, 14) ‘—^This is a rex^ort of preliminary exiieri- 
ments to deterniiiie the point of limitation of the feeding of cotton-seed meal 
for the different purposes for which birds are fed. The results are summarized 
as follows: 

“ Cotton-seed meal in dry mash, constituting 10 per cent of the mixtures for 
laying and breeding stock for a space of 90 days, in 19 flocks of birds has sliow’n 
no noticeable physical effect. They aqiparently eat it with relish. This mash 
is given along with a morning and evening scratch feed and acts only as an 
adjunct. Cotton-seed meal constituting 20 i>er cent of a fattening ration in 
seven tests proved unpalatable, and the birds having a tendency to become sick 
of it did not eat sufficient to make satisfactory gains, and in some cases actually 
lost weight when keiit on it for a period of IS days. In cram feeding of 12 birds, 
four, or 331 per cent, were thrown completely off digestion, as evidenced by the 
food remaining in the crop. Three died and one later digested her food again. 
Twenty per cent cotton-seed meal in one cram test did not produce satisfactory 
gains, due to its ill effect, in this quantity, upon digestion. In two tests upon 
three Leghorns gossyi>oi (B. S. B., 33, p. 311) apparently produced the same 
results as were note<i in the cram feeding and other lots. 

In the trough feeding, which proved unsatisfactory, the maxiniiini amount 
of cotton-seed meal consumed was slightly less than 1 oz. a day. In the cram- 
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mlBg work tlie maximum amount of cotton-seed meal was sliglitly in excess of 
2 oz. a clay. It was noted that birds of weak constitution and delicate appetite 
are the first to become affected. 

“AI! through this set of preliminary tests it was noted that as soon as the 
quantity of cotton-seed meal consumed reached about 1 ok. or more per clay 
they may become sick. A bird sick of cotton-seed meal will usually eat grain 
such as corn, wheat, or oats unless the effect be so aggravated that the food 
remains in the crop.-’ 

Bacterial infection of fresh, eggs, Dorothy W. Caldwell (Abs. in Science, 

ser,, 4S No, 1079, p. ^22 ),—The results of a bacteriological study of 

fresh eggs conducted at' the lUicxle Island Experiment Station are given as 
follow’s: 

“ Of 2,510 fresh eggs from 65 liens, examined by the indirect method, 8.8 per 
cent showed infection in the yolk. None of 111 whites examined showed In¬ 
fection, while the yolks of the same eggs gave a percentage of infection (4.5) 
less than the average for the series (8.8). The percentages of infection obtained 
for individual hens per year varied between 2.8 and 15, the average being 8 
per cent per year, 2\o hen laid .sterile eggs during a whole year. No correla¬ 
tion was observed between the percentage of infection for any iadivldiial and 
the degree of fecundity of that individual. Approximately the same amount of 
infection wms found among fertile eggs (6.9 per cent infectecl out of 422 eggs 
examined) as among infertile (8.9 per cent infected out of SI5 eggs). The 
infection of eggs in the degree made apparent by the present studies seemed 
to have no unfavorable effect upon their hatchability. Practically no difference 
between the percentages of infection of eggs from pullets and from hens in their 
second laying year was found. No definite seasonal variation was observed in 
the bacterial content of the eggs examined. 

“ Ino definite conclnsion.s can be drawn from these .studies regarding the In- 
flueiice of temperature upon the detection of infection in fresh eggs. Prom 57 
infected eggs (.)ut of 787 examined in one of the series, 87 bacterial types were 
Isolated, among which were 7 cocci, 11 motile rods, IS noumotile rods, and 1 
spirillum. Control plates exposed under the hood in which the examinations 
Tvere made yielded a variety of organisms, largely chromogcns. This series, as 
a whole, did not resemble the series of egg organisms,” 

The study '"‘Indicated that the penetration of the shell after the egg had been 
laid, or infections during the passage of the egg through the cloaca, or during 
fertilization or while the albumin or the shell were being deposited, are un¬ 
common, It seems more likely that infection of fresh eggs is largely due to 
occasional chance infections with harmless organisms taking place within the 
ovary of the fowl.” 

Bacteria in '.preserved eggs, Mato M. Obst {AOs. m Scmice, n, ser., 42 
Wo. 1079j p. St9 ).—Commercial and strictly fresh June eggs packed in 
solutions of 1:5, 1:10, 1:15,* and 1:20 parts of commercial waterglass, and 
in saturated lime solutions 'were stored in the laboratory, barn, cellar, and at 
34® F. 

The temperature of SO® in the laboratory permitted rapid multiplication of 
bacteria In eggs. Of the eggs frozen in solutions some later thawed without 
breaking and at the end of the experiment showed no effects attributable to 
freezing. The bacterial content was uniform and fairly low. 

The bacterial increase in commercial eggs in 1:10 waterglass was rapid, 
especially in the albumin, during the first two months of storage. The eggs 
stored In the cellar held a uniformly low bacterial content throughout the ex¬ 
periment At 34® the eggs showed exceptionally low counts. Waterglass solu¬ 
tions contained practically no bacteria after five months of storage. The aver- 
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age bacterial content of the eggs in nearly every lime solution increased more 

rapidly than in watergla^s. 

The bacterial content of the albumin in most cases remained lower or ecfiial 
to that of the yolks for 150 or 250 days of storage, then increased markedly 
and generally far exceeded that of the yolk. 

From apparently good eggs %vere isolated Micrococcus Q.urarJiacm, Bacillus 
prodigiosus, B, suMilis, B. pyocyaneus, B. fiuorescens Uqnefaciens, B. termo^ 
and B. zopfi; One decomposed egg contained B, proteus in large numbers. 

DAISY YAEirme—BAmYIlG. 

[Dairy husbandry], E. S. Abchibalo et al. (Canada Expt. Farms Bpts, 
1914j pp. S2d-SS5, SSO-399, 2)ls. S), —Comparisons m^ere made of the 

feefling value for dairy cows ^}f molasses and molasses meal. It is concluded 
that molasses meals tend to increase the cost of milk production. The cost 
of production is lower with molasses, and this is more palatable and appears 
to be a better milk producer. 

From tests with a mechanical milker it is concluded that even when the best 
methods possible were adopted, certified milk was an impossibility. Good pure 
milk wms possible if specitil precautions w^ere taken in the washing and steriliz¬ 
ing of the milker after each milking period. The machine apparently had no 
ill effect upon the cattle. It is estimated to have reduced the labor of milk¬ 
ing 50 per cent, but, on the other hand, largely increased the labor of wash¬ 
ing and sterilizing the utensils. The installation of the machine is deemed 
warranted in a herd of 15 cows or more. The machine appears to exert some 
influence in hastening the end of the lactation period. 

It is concluded from records kept of a number of cow's that the biggest profit- 
making COW’S are in general the largest producers, which consume the most feed 
at the highest cost. Three cows which received 1 Ib. of grain for 2,25 lbs. of 
milk gave, during the period of the experiment (128 days), an average profit 
of $15.50 each; three w’hich received 1 lb. of meal per 4 lbs. of milk gave an 
average profit of $10.67; while three w’hieh received 1 lb. of meal per 8 ibs. 
of milk gave an average profit of $9.26. 

Prom records kept of representative cows it w’as found that the cost of feed 
to produce 100 lbs. of milk ranged from 59 cts. to $1.25 and that the annual 
profit on milk over the cost of feed ranged from $8.28 to $73.05 per cow. The 
total cost of feed for a mature bull for one year W’as $57.01. The cost of 
raising heifers from birth to six months is given as $35.47, the cost from tliree 
months to 151 months $52.99, and the cost from 16§ months to 28J months 
$22.02. In another test the total cost of raising a heifer to one year w’as 
$34.45, the average daily gain 1.5 lbs., and the cost per pound of gain 6.3 cts, 

Tiu-ee lots of calves fed 48, 35, and 34 da^us, respectively, for veal, made 
average daily gains of 2, 2.1, and 1.5 lbs. per head, consuming 7.86, 7.3, and 
6.16 lbs. of milk per pound of gain. 

In bacteriological tests milk taken directly from the teat contained 1,587 
bacteria per cubic centimeter: milk taken from the pail, 5,154 per cubic centi¬ 
meter ; and milk from the cooler, 10,987. It was further found that the number 
of bacteria in the air of the barn appears to correspond to a great extent with 
the number in the milk. 'It is concluded from these tests that Quickness and 
simplicity in methods of handling milk reduce the risk of contamination, that 
air-borne organisnis play a great part in milk contamination, and that special 
care should be taken to have the air in barns as free from dust as possible. 

In making a ripened soft cheese of the Coulominter type, experiments to 
determine the proportions and renneting temperature most suitable show the 
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best i^t-siiirs with fresli morning's milk, rennet at the rate of 3.6 cc. to 30 ibs. 
of milk, a starter (acidity 0.7 to O.S) at the rate of 9 to 10 cc. to 30 ibs, of 
milk, a reiineting temperature of the milk of 86° F., and a room temperature of 
65 to fjS°. Some cheeses were tried without starter but were unreliable. The 
ciioeses stand heat better when the percentage of moisture in the atmosphere is 
low. In those wliicli are sot with starter the room temiieratore may l)e some¬ 
what raised or lowered without injuring the products, though tins variation is 
not desirable. Cheeses invaded by liquefying organisms may fiXMiueutly be 
sra'od by exaggerated salting, but tliis depreciates the ju’oduct considerably. 

PiicMy pears as a feed for dairy cows, T. B. Woodwakd, W. F. Tituneb, and 
D. Geifeiths (U. S, Dept, Jour. Agr. Research, {1915), Ro. 5, pp. 405-- 
450, pis. 3, fig. 1). —In these ex|>eriments, conducted by the Dairy Division in 
cooperation wdtii tlie Office of Farm Management of this Deparemeiit at the 
South Texas Gardens, Brownsville, Tex., iwickly pear was compared in feeding 
value with sorghum hay, sorghum silage, and cotton-seed hulls. 

Tl'.e grain mixture consisted of ecjual i>arts by weight of corn chop, wheat 
brail, and cotton-seed meal; the hay was sorghum hay of average quality, and 
the prickly pear was a very spiny two-years’ growth. The prickly pear was 
singed in the field with a gasoline torch, then c*ut olt near the groiiiifl, and 
hauled to the cow lot. After being placed in the mangers, the heavier stems 
were chopped into small pieces with a sharp spade or hoe. The average analysis 
of the prickly pear fed in these experiments was as follows: Water 91.3 per 
cent, protein 0.58, alhuminoid protein 0.29, ether extract 0.12, nitrogen-free ex¬ 
tract 4.07, crude fiber I.IG, and ash 1..76. 

Prickly pear was found to be a very palatable feed for dairy cows, even when 
it formed the major jiart of the roughage ration, and 100 to 150 lbs. were con¬ 
sumed per cow per day* The prickly pear ration caused an increase in the 
quantity of milk produced, a decrease in the i>ercentage of fat in the milk, and 
a decrease in the total production of fat. The reduction in the percentage of 
fat became more pronounced as the' quantity of prickly pears in the ration 
increased. 

As.surniiig prickly pear to have 10 per cent, sorghum hay 80, sorghum silage 
25, and cotton-seed liiiils 90 per cent of dry matter, and considering the nutritive 
values to vary in direct proportion to the content of dry matter, 1 lb. of sorgluim 
hay was equal to 15.9 Ihs, of prickly pear when that plant was fed in large 
quantities, and to 10.1 Ihs. of prickly pear when it was fed in moderate 
amounts. One lb. of sorghum silage was equal to 2.6 lbs. of prickly i^ear, and 
1 lb. of cotton-seed Imlls was equal to 5.8 lbs. of prickly pear. When prickly 
pear in moderate amounts was substituted for a part of the dry roughage, it 
appeared to have little effect on the digestion of the other ingredients of the 
ration; when substituted in large amounts it depressed the coefficient of diges¬ 
tion, although not to any great extent. 

As the result of maintenance trials conducted during these experiments, it is 
believed that mature Jersey cows can be maintained on a daily ration of 3.5 
to 6 lbs. of sorghum hay, 60 to 100 lbs. of prickly pear, and 1 lb. of cotton-seed 
meal a day; or, with prickly pear as the sole roughage, about 110 lbs. of that 
plant and 2 lbs. of cotton-seed meal. Prickly pear alone did not make a satis¬ 
factory maintenance ration, but sustained life for a long time. One cow that 
was fed prickly pear alone for a period of 70 days lost 30.2 lbs. live weight. 

The average coefficients of digestion in two trials with prickly pear as the 
sole ration was as follovrs: Dry matter 61.5S, organic matter 67.21, protein 
71.56, ether extract 65.88, nitrogen-free extract 71.r55, crude fiber 42.98 and 
-.ash 88,37* ' 
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Palatability was ai)parently an important factor in feeding prickly pears as 
tlie sole roagliage. fjne cow that ate x*rlckly pear with relish did as well on the 
ration when that plant was the sole roughage as wiien some clry roughage was 
inclucied. Another that ate prickly pear reluctantly lost in weight. In one case 
feeding prickly pear alone caused the formation of an o]}struetioii in the intes¬ 
tine and the death of the animal. The feeding of prickly pear x-.>rocluced a highly 
colored butter, hut had no appreciable effect upon the fitiTor or keeping ciiiality 
of the milk. Prickly pear hud a decidedly laxative effect on the cows, although 
there seemed to be no permanent ill effects even after long-continued feeding. 
The addition of 4 to 6 oz, a day to each cow of common salt had no appreciable 
effect upon the laxative pjroperty of the plant. 

During an experimental period of 10 days cows receiving a heavy ration of 
prickly pear drank no water, those receiving a medium ration drank an average 
of 44.S lbs. of water per day, while those on a roughage ration of sorghum hay 
drank a daily average of 95 lbs. As measured by milk production, cows feci 
prickly pear vrere more sensitive to sudden drops in temperature than those 
which received a dry roughage. The greater the quantity of the plant consumed 
the more sensitive the animal became. The prickly pear ration appeared to have 
no great influence upon the size and vigor of the offspring or upon the condition 
of the cow after parturition. 

The cost of harvesting prickly pear depends largely upon local conditions. 
During these experiments it was found that the spines could be singed at a cost 
of about 50 cts. per ton. 

There was no great difference between the spineless and the spiny varieties 
of prickly pear in composition, palatability, or feeding value. While the cost 
of harvesting the spineless was less than that of the spiny varieties, the latter 
yielded a greater tonnage to the acre and were not so subject to injury from 
insects. 

It is concluded that prickly pear is a good and palatable feed for dairy 
cows. It is best to feed the plant in medium quantities, 60 to 75 lbs. a day 
to each cow. When fed in large amounts, 120 to 150 lbs. a day, it causes 
an excessive scouring and a very insanitary condition of the stable. On account 
of the high content of mineral matter, it is thought that prickly pear may be 
of special value as a supplementary feed for use with other roughages of a low 
mineral-matter content, such as cotton-seed hulls. 

Standards for determining the purity of milk.—The limit of error in 
bacteriological milk analyses, H. W. Coxx (Pub. Health Rpts, [U. 8.1 ^ SO 
{1013), No. SS, pp. 2349-2895 ).—^The importance of a revision of the standard 
methods of milk analysis as published by the American Public Health Asso¬ 
ciation is pointed out. This paper gives the results of tests conducted cooper¬ 
atively by four of the large bacteriological laboratories in New York City, the 
tests covering a period of seven months and involving nearly 20,000 separate 
analyses by a variety of methods. 

It v^as, found that individual analyses under the best conditions are sub¬ 
ject to considerable variation, so that no single individual count can be prop¬ 
erly relied upon. The question of the exact composition of the media to be 
used is deemed of far less significance than that of the methods used in the 
manipulation. 

The need of unifying laboratory methods was demonstrated. There -were 
found to be wide differences In the analyses of duplicate samples, due chiefly 
to differences In laboratory technique, the more important being the following: 
(1) Shaking of the samples. Wide variations were found in the vigor and 
the extent of the shaking to which the samples of milk and the dilutions are 
subjected by the different laboratories. (2) Amount of dilution. The counts 
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from highly .seeded plate.s are uniformly lower than the counts of the same milk 
from low-seeded plates. The best results are obtained only w^hen the plates 
contain somewhere between 40 and 200 colonies. (3) Methods of coimting. 
This has seemed to he the cause of the widest amount of irregularity. The 
greatest difference was a.ssociated with the use or nonuse of a counting lens, 
or with differences in magnifying power of the lens iLsed. Further results 
show that the personal equation in counting is still a factor of very large im¬ 
portance. When the same plate is counted by two different laboratories the 
results are not infrequently 100 per cent apart, and occasionally more. Another 
factor modifying the counting is the method adopted by each laboratory of esti- 
mating numbers rather than actual counting. (4) Irregularities in samples^' 
from the .same bottle of milk. Twm samples taken from the same bottle of milk, 
even after thorough shaking, are by no means identical. This is due to the 
clumping of bacteria and to the fact that inasmuch as bacteria are not in solu¬ 
tion, but are .solid objects, they can not be expected to be uniformly distributed 
through the liquitl (5) In low^ counts variation between duplicate samples is 
sometimes considerable, due to the irregularity of the distribution of bacteria. 
In high counts variation in reports is also sometimes very great, due to exces¬ 
sive crowuling and to methods adopted in estimating the number of colonies. 

The extent of variation in the results obtained from the analysis of dupli¬ 
cate samples varies widely with the care that is taken in the laboratory tech¬ 
nique. At first the causes of irregularity were sufficient to give results disagree¬ 
ing as much as tenfold in the number of bacteria that would be reported from 
any sample of milk. After the laboratories had adopted methods of bringing 
about uniformity in technique so far as possible, the variations were very 
greatly reduced, the last tests showing that when sufficient care is given the 
variations need not he more than twofold. It is not po.ssible to rely upon a 
greater accuracy than 100 per cent even wffien an average of more than one 
analysis is obtained, although most of the results fall considerably below this 
limit. 

There is no essential difference in the results whether the milk dilution is 
directly inoculated into the Petri dish and the agar poured upon it or whether 
the milk dilution is inoculated into the melted tube of agar and subsequently 
poured into the Petri dish. When examinations of cream are made the plate 
inoculation i.s unreliable, and the inoculation must be made in the agar tube 
followed f3y thorough agitation. 

Five day.s’ incubation (48 houi’s at 37“ 0. and 72 hours at 20°) gives a very 
.slightly greater count than a two-day incubation. A 24-hour count gives on the 
average about one-haif as high numbers as a 4S-hoiir count. 

The results of the tests seem to warrant three broad grades, essentially the 
three-grades that have been adopted by the commission on milk standards, but 
they are not as yet accurate enough to warrant a closer grading than the com¬ 
mission’s grades. 

The series of tests has proved that if a sample of milk can be put into iced 
■water, containing floating Ice, it may be kept for 20 hours with very little change 
ill bacteria count This makes it pos.sible to keep samples sent to a laboratory 
for analysis for a number of hours without any fear of change in bacterial 
content, provided the samples are immersed in water containing floating ice. 

It is said that in making a comparison of the bacteriological analysis by the 
plate count and the microscopic count, the latter should be a count of groups 
rather than individuals, plate colonies representing groups only. Considerable 
experience by the person making the count is needed to distinguish between 
bacteria and dirt particles, particularly when the milk contains minute miero- 
, cocci. When the microscopic count is made by one who has had sufficient 
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experience, the group count agrees somewhat. closely with the piate county- 
agreeing, Indeed, about as closely as the plate counts of different laboratories 
agree with each other. Eaw, fresh milk does not contain any appreciable 
mimber of dead bacteria w^hich might disclose tliemselTes to the microscope, but 
fail to grow in plates. 

The direct microscopical examination of milk smears by the Breed method 
(E. S. B,. SI, p. S72) will classify raw milk into gi-acles A, B, and C with about 
the-same accuracy and much more quickly than will the plate method of 
bacteriological analysis. It can not be used in the study of pasteurized milk, 
however, since it discloses dead as well as living bacteria, except as indicating 
when such milk has become old before it is pasteurized by show’ing large num¬ 
bers of dead bacteria with small numbers by the plate method. The direct 
method might be of exceptional value applied at the dairy to guide the dairy¬ 
man as to the general grade of the milk he is marketing. It may also be of 
great .aid to the large dealer to enable him to determine promptly whether lie is 
purchasing milk of A, B, or G grade. The piossibility of quick results and ease 
of making the smears at the dairy or shipping station, sii])sequently sending 
them to the laboratory for microscopic examination, renders the method espe¬ 
cially applicable at the dairy end of the line. 

Smoothness and keeping qualities in ice cream as affected by solids, W. K. 
Beaixerd {Tirgima Sta, TecJi, BuJ, 7 {1915), pp. 151^-159, figs. 9; Bpts. 191S-14, 
pp. 154-159, fi^gs. 9). —From a micro-photographic study of ice cream the 
author concludes that smoothness and keeping quality or stability of texture of 
ice cream are closely associated. Smoothness depends upon the amount and 
fineness of division of solids present other than those in true .solution, within 
limits; that is, the smoothness depends upon the size and distribution of ice 
crystals, which in turn depend tipon the number and nearness together of minute 
solid particles which interfere with crystallization and reduce the size of the 
ice crystal. 

Colloidal solutions of .solids other than fat are deemed best adapted to ice¬ 
cream making, and the finer their division and the more complete the emuision 
of the fats the better. The liomogenizer has its application in this respect. 

The keeping qualities of ice cream apparently depend upon the stability of the 
*®mix.” The keeping qualities of ice cream made from a given mixture will 
depend upon the disposition of the solids in that mixture to separate from the 
liquid, wdiieli in turn depends upon the fineness of division of the solids. The 
finer the division the better the keeping qualities up to the point at which the 
solid merges into a true solution. 

YETEEINAEY MEBIOIIE, 


Studies in acid-fast bacteria, I~X, A. I. Kexbaix, A. A. Day, and A, W, 
Walker {Jour. Infect Diseases, 15 {1914)t A’o. S, pp. 4^7-471),—^The first of 
these studies is on the metabolism of saprophytic human tubercle bacilli in 
plain, dextrose, mannit, and glycerin broths, “ Young, rapidly-growing tubercle 
bacilli appear to be, in part at least, nonacid-fast The sti'ain of avirulent 
tubercle bacilli studied here exhibit the Theobald Smltli reaction characteristic 
of the growth of human tubercle bacilli in glycerin broth. Neither dextrose, 
mannit, nor glycerin appears to exert any marked sparing action for the protein 
constituents of ordinary media. Ammonia accumulates rather' rapidly during 
the first, second, and third weeks of' growth of tubercle bacilli in plain, dex¬ 
trose, mannit, and glycerin broths, followed by a definite well-marked recession, 
during which this ammonia detectable in the media gradually diminishes in 
amount. The cause of this recession is unknown.” 
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Tlie seecna stiidj^ deals with the metabolism of certain rapiclly-growing liiimaii 
tubercle bacilli In broth free from lipoids and fatty substances. In order to 
cleterniiiie what part, if any, these lipoidal substances in the amounts in which 
they occur in ordinary nie<lia might play in the metabolism of tubercle bacilli, 
media were made up from iiigTedients in which these substances were clcfiiiitely 
and qiiantitatiYely eliminated. ... In glycerin broth, after a slight initial 
Increase in ammonia amounting to about 2 per cent of the total nitrogen of the 
ineclium, the ammonia appera-s to decrease in amount, so tliat at the end of the 
experiments it is less than that contained in the iinlnociilated media. At the 
end of the second week the glycerin broth cultures of both strains of the 
tubercle bacillus were found to be slightly viscid, and by the end of the fourth 
week this viscosity was very marked. The reaction of the medium to plie~ 
iiolphtlialeiii becomes progressively alkaline in spite of this decrease in am¬ 
monia. ... It is conceivable that at least some of this ammonia is tied up 
in the bodies of the bacteria, and inasmuch as the organisms studied in this 
connection form firm tenacious pellicles, leaving the medium beneath them per¬ 
fectly clear and free from bacteria, it was a comparatively simple matter to make 
a. determination of the total nitrogen of the clear underlying broth. . . . 
The results show that a very considerable proportion of the total nitrogen in the 
medium is, apparently, tied up in the bodies of the bacteria. . . . While 
these experiments do not by any means prove that the substance or substances 
conferring acid-fastness on these organisms are derived from protein deriva¬ 
tives alone, yet it wmuld seem that an experiment of this sort carried out under 
similar conditions, with especial emphasis on the fat and wax content of tlie 
organisms, would throw some definite light on the physiology of the formation 
of fats and waxes from protein.’’ 

The purpose of the study on the metabolism of the bacilli in a modified 
Uschinsky medium was to determine the cause of the recession of amiiionla by 
the old cultures of aviriileiit tubercle bacilli employed in the second study wdtii 
media of very simple composition. “ For the purpose of this investigation a 
medium was made consisting of 4 gm. of asparagin, 2 gm. of disoclium hydrogen 
phospliate, and 5 gm. of NaCl to the liter of distilled water as a basis. This 
medium was divided into three parts, to one of which was added 1 per cent of 
dextrose, to a second 1 per cent of mannit, and to a third 3 per cent of glycerin, 
as additional sources of carbon. They were then sterilized under parallel condi¬ 
tions in 100 cc. amounts. . . . An attenipt was made to grow the organisms 
in the asparagin solution without any additional source of carbon, but this was 
unsuccessful. . . . The determinations were made in duplicate at wmekly 
intervals for six weeks, and, with the exception of glycerin, the same recession 
of ammonia appears as was noted in the previous experiments. Tlie glycerin 
does not show this recession. The extent of the recession was somewhat less 
marked than in peptone-containing media, but the growth, it should be noted 
parenthetically, wms much less luxuriant. . . . Inasmuch as these organisms 
undoubtedly derive their nitrogen from the nitrogen of the asparagin, it might 
be assumed that the acid formed was due to the removal of the basic group of 
the asparagin. There is a certain amount of evidence in favor of this supposi¬ 
tion, for the organism in question would not develop in this asparagin solution 
without an additional source of carbon. . , . At the same time the break¬ 
down of asparagin, as measured by the increase in ammonia, was so great that 
it would be unjustifiable to assert that these substances exert a sparing action 
for the nitrogen. The extent of the breakdown of asparagin was, roughly, the 
same in each uf these media. Although the maximum degree of nitrogen 
metabolism was apparently not reached even at the end of six weeks in the 
glycerin medium, at the end of four weeks, generally speaking, the maximum 
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growth was reached in the other media.” The tubercle bacilli during the last 
tliree weeks of growth were completely acid-fast. 

“One of the noteworthy changes produced in the media by the growth of 
the organisms in the asparagin medium was the development of a mucinous- 
like substance which wsls apparent even at the end of the first week. By the 
end of the second week it had apparently reached its maximum, although it 
persisted throughout the course of the experiment. It was possible to draw 
out the medium in long and viscid strings by touching it v^dth a platinum 
needle. Although the medium underlying the pellicle of the tubercle bacillus 
exhibited this mucinous change most strongly, the organisms themselves were 
also somewhat mucinous in character. This viscosity was most marked in man- 
nit, considerable in dextrose, and relatively slight in glycerin. ... It is con¬ 
ceivable that the three phenomena, the decrease in weight of the tubercle 
bacillus pellicle, the decrease in antigen content, and the decrease in vegetative 
activity, as shown by the ammonia curve, are parallel phenomena, and the 
cause of the decrease in each instance is closely associated with the recession 
of this vegetative activity.” 

The metabolism of the bacilli in media with inorganic salts as sources of 
nitrogen, was taken up in the fourth study. It was found that by growing a 
strain of human type tubercle bacilli in “ a medium of known and very simple 
composition, consisting essentially of diammonium-hydrogeii-phosphate, as a 
combined source of nitrogen and phosphorus, and dextrose, maniiit, and 
glycerin, respectively, as sources of carbon, at the end of two weeks, 4.2 mg. oft 
nitrogen, that is to say, 10 per cent of the total nitrogen of the uninoculated 
medium, has been so changed by the growth of this organism that it can not 
be recovered as ammonia. This loss of ammonia is most plausibly explained on 
the assumption that it has been built up into the bodies of the newly developed 
bacteria. At the end of four weeks, between 40 and 50 per cent of this ‘lost’ 
nitrogen has reappeared in the clear medium underlying the pellicle of the 
tubercle bacilli in such a form that it can again be determined as ammonia. 
The period during which the disappearance of nitrogen from the culture fluid 
is the greatest corresponds with the period of maximum vegetative activity in 
the culture. Coincidently with the reappearance of this nitrogen, which can 
be detected as ammonia in solution, there are evidences of a cessation of 
vegetative activity. This strongly suggests that the reappearance of this am¬ 
monia is associated with a certain amount of aiitolysis of the bodies of the 
bacteria.” 

In the fifth study, the metabolism of “lepra bacillus,” grass bacillus, and 
smegma bacillus in plain, dextrose, mannit, and glycerin broths was con¬ 
sidered. It was found that “ the metabolism of the smegma and grass bacilli 
resembles that of the rapidly growing human tubercle bacilli, described pre¬ 
viously, in two important particulars; neither dextrose, mannit, nor glycerin 
exhibits any appreciable sparing action for the protein constituents of the 
broth, the amounts of ammonia produced being practically the same in these 
media as in plain broth; and their cultures present a gradual increase^ in 
proteolysis to a maximum w’hich is followed by a clearly defined recession of 
the metabolism indicated by a gradual decrease in the ammonia content. The 
‘ lepra bacillus ’ does not present this metabolic phenomenon. This would sug¬ 
gest that this bacillus was entirely distinct in its cultural relationships from 
the grass and smegma bacilli, which follow more closely the metabolism of the 
tubercle bacillus.” 

As a result of the sixth study on the occurrence of a soluble lipase in broth 
cultures of tubercle bacilli and other acid-fast bacteria, it was determined that 
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a rariety of acid-fast bacteria, including various strains of tlie human tubercle 
bacillus, the bovine, and avian tubercle bacilli, as well as the lepros 5 ^ smegma, 
and grass bacilli, form lipase during their growth in glycerin broth. The 
lipase is present in the medium free from the bacteria. The lipase resists an 
exposure of 15 minutes to 100'" C. in the moist state without appreciable diminu¬ 
tion in its activity. The lipase foimied by these organisms appears to be non- 
cliffusabie, at least in an active state, through either agar or a collodion 
membrane/' 

In the seventh study on the i*elative actiidty of the soluble lipase and lipase 
liberated during autolysis of certain rapidly-growing tubercle bacilli, it is stated 
that “ the observations appear to justify the conclusion that certain acid-fast 
bacteria grown in nutrient broth, with dextrose, mannit, and glycerin as acMi- 
tioiial sources of carbon, produce an active lipase which appears in solution 
in the various culture media. The bodies of the bacteria, freed from adherent 
culture media and soluble lipase by thorough washing, also contain an active 
lipase, probably liberated as the bacteiia underwent autolysis. The lipase in 
solution appears to be either greater in amount or more active than that con¬ 
tained in the bacteria freed from the culture medium. It can not be stated 
whether the lipase free in the culture media is freed as the result of autolysis 
of the bacterial cells (endollpase), or whether it is secreted by the bacteria as 
an exoiipase." 

In the eighth study on the specificity and thennostability of the lipase 
developed during the growth of a rapidly-growing tubercle bacillus in media 
of varied composition it was concluded that “ a rapidly-growing strain of the 
human tubercle bacillus produces a lipase which appears to be qualitatively the 
same when it is grown in media varying in composition from one consisting 
essentially of ammonium chlorid, ethyl alcohol, Na2HP04, and NaCl to the 
extremely complex nutrient meat-juice-peptone broth ordinarily used for bac¬ 
terial cultures. The lipase observed in the simplest media acts on various 
esters, irrespective of the nature of the carbon compound of the medium in 
which it is developed. For example, the lipase developed in the (NH 4 )aHP 04 
mannit medium acts on triacetin and castor oil as energetically as on ethyl 
butyrate or other simple esters. That is to say, the lipase developed In the 
simplest medium acts even on a complex glycerid. This lipase appears to be 
thermostabile whether it is tested in the simplest media or in the most complex. 
The activity of the lipase appears to be roughly proportionate to the relative 
luxuriance of the growth of the tubercle bacillus.” 

By the ninth study, a comparison of the curves of lipolytic activity and 
proteolysis of certain rapidly-growing human tubercle bacilli in media of varied 
composition, it is shown that “ the period of maximum vegetative activity of 
broth cultures of certain avirulent, rapidly-growing tubercle bacilli, as measured 
by ammonia formation (proteolysis), appears to coincide with the period of 
maximum lipolytic content of these cultures, as measured by their action on 
ethyl butyrate. Both ammonia production and lipolytic activity are extremely 
slight during the first day’s growth of these organisms, and increase, roughly, 
proportionately to their respective maxima. There is a noteworthy recession 
of both factors after this maximum is reached. These experiments appear to 
warrant the assumption that the organisms studied excrete a soluble, active 
lipase during the period of active development; for if autolysis alone were 
responsible for the lipolytic activity observed in these cultures, it should 
increase as autolysis proceeds.” 

The tenth study was a comparison of the curves of lipolytic activity and 
proteolysis of certain acid-fast bacilli in nutrient broths. It showed that “ in 
general, with the exception of the ‘lepra bacillus,’ the acid-fast bacteria dis- 
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cussed show a parallelism in their curTes of lipolytic activity, as measured by 
the liberation of acid from etliyl butyrate and their curves of proteolj'sis. This 
parallelism is discernible in cultures in plain, dextrose, mannit, and glycerin 
broths/’ 

The antigenic properties of glycoproteins, 0. H. Elliott (Jour. Infeet 
Diseases, 15 (J914), Yo. 3, pp. 501-517). —^Tiie results of anaphylaxis, precipita¬ 
tion and complement fixation tests of glycoproteins (ox tendon mucin, ox sub¬ 
maxillary mucin, and swine stomacli mucin) show that the glycoproteins are 
capable of acting as antigens but are not so powerful as simple proteins. Tills 
is in accordance with the findings of other investigators with other compound 
proteins, as well as with simple proteins modified by the addition of various 
substances. 

Each mucin gives rise to an antiserum that reacts with itself in compara¬ 
tively high dilutions; with the blood serum of the same species to a less de¬ 
gree ; and with the other mucins almost as well as with the blood serum. The 
reaction with the other mucins is independent of species and the antiserum does 
not react with the blood serum of the difierent species. 

“ The present study does not throw any light on the nature of the union of 
the protein and carbohydrate components of the glycoproteins, excepting that 
it demonstrates that the antigenic properties of this class of compound proteins 
are different from the antigenic properties of another common class of com¬ 
pound proteins, the ‘ nucleoproteins ’ which as such are said to produce specific 
antibodies for themselves. While the antibodies produced by the mucins do 
react with the blood serum of the same species, still there are very marked 
quantitative differences in favor of the homologous mucin. In so far as the 
antibodies produced by one mucin react with other mucins from a different 
species as well as from the same siiecies, support is given to the theory that 
specificity depends on the chemical nature of the antigenic protein rather than 
its biological origin.” 

Some new distomes from the intestinal tract of domestic animals and of 
pelicans for which fish serve as the source of infection, J. Ciltkea (Ztsehr, 
InfektionsJcrafik. u. Hijg. Mmistiere, 16 {1915), No. 6, pp. 445-458,. pt i, figs. 
3). —Three species of the new genus Loossia are described as new to science, 
namely, L. romaniea from the dog, L. parva from the cat, and L. dohrogiensis 
from the pelican (Pelecamis onocrotahis). Feeding experiments show L. to- 
manica to occur in EsoiB lucius and different fresh water fish of the subfamily 
Cyprininm, with the exception of Tinea tmca, and L. parva was once found in a 
cat after it had been fed on E. lucius. 

The discovery of the anthrax bacillus, O. Malm {ZtseJir. InfektionskranK 
ii. Myg. Maustiere, 15 {1914), No. 3-4, PP- 193-208). —This is a historical 
review. 

Itemarhs on the work of W. Pfeiler and Or. Weber on the action of mallein 
on sound horses and the significance of the conglutination reaction for the 
diagnosis of glanders, J. ScHJvtiKEn (Ztschr. InfekUomkrank. u. Myg, 
JBfausUere, 16 (1915), No. 4* PP' 305-308) J —^It is stated that the conditions under 
which Pfeiler and Weber conducted the expeilments (E. S. B., 33, p. 470) are 
not those which obtain in^ practice, consequently the data can not be directly 
applied to practical conditions. 

A reply to the remarks of Prof. J. Schnurer on the work of W. Pfeiler 
and 0. Weber about the action of mallein with sound horses and the sig¬ 
nificance of the conglutination reaction for the diagnosis of glanders, W. 
Peeilee {Ztschr. Infektionskrmik. u. Eyg. Haustiere, 16 (1915), No. 5, pp. 383, 
384 )'—A discussion of the objects of the work previously reported (B. S. R., 
33, p. 479). 
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TRe serological diagnosis of glanders in asses, Riniiies, mules, and liorses 
witli tlie S0“called nonspecific inhibition of complement fixation deviation, 
W. Pfeileb and G. Webee {Ztsclir. InfehUonskran'k. n, Hyg. Haustiere, M 
(1915), No. 5, pp. S11^2S). — ^Tlie object of this investigation was to determine 
whether it is possible by a modified complement fixation or another serological 
metliod to distinguish between specific and nonsi)eeific antibodies in the sera 
of animals. See also notes by Schiitz and Waldemann (B. S. li., 33, p, 479). 

It is concluded that this can be accomplished wdth the conglutination reaction 
(B, S. R., 33, p. 479). In the investigation 6,500 sera were examined, among 
which there were 5 which did not give a specific deviation of complement. The 
agglutination values of these animals were in no case more than 500, but they 
could be regarded as suspects, whereas with the conglutination method only 1 
of the 5 horses could be so regarded. This animal, on autopsy, was found 
glandered. 

With the sera of 14 asses it was not possible to say whether glanders was 
present from either the complement fixation or agglutination test, but in one 
case it w’as noted with the conglutination test. 

Hecrobacillosis, A, T. Kinseey (Amer, Jour, Yet. Med., 10 (1915), No. 9, 
pp, 609, 610, 655, 656), —It is pointed out that necrobacillosis is a name given 
to a group of pathologic conditions caused by Baeillm necropJiorus and charac¬ 
terized by infiammation and necrosis. This includes lip-and-leg ulceration and 
foot rot in sheep; stomatitis, enteritis, pneumonitis, hepatitis, splenitis, and 
dermatitis in swine; necrotic dermatitis in the horse; stomatitis in calves; ano- 
vulvitis in cattle, etc. An outbreak of ano-vulvitis in a feed lot of 115 head of 
heifers in Missouri in March, 1915, is reported upon. 

The effect of quinin on rabies, O. Keumwiede, Jb., and Alice G. Mann 
(Jour* Infect. Diseases, 16 (1915), No, 1, pp, B4, 25), —“ Of four dogs treated 
with quinin, one showed a prolonged period of incubation and another showed a 
remission In the course of the disease, in either case, however, not beyond vari¬ 
ations in the natural course of the disease. The fact that these variatiODS oc¬ 
curred in the two of four dogs receiving the largest amounts of quinin is prob¬ 
ably only a coincidence. No infiuence was observed on the period of incubation 
in rabbits.” 

The bovine hemoglobinuria of Chile, a disease due to spirochetiform para- 
sites, J. Blieb (Compt. Rend, Acad, Sck [Pam], 159 (191/f), No, 24, pp, 815- 
817), —^A brief report upon a disease of cattle occurring in the region of San¬ 
tiago, Chile, and known as “ Meacla de Sangre,” which has often been confused 
with anthrax. The death of the affected animal nearly always takes place 
within 48 hours. 

Agglutination studies of milk from cows affected with contagious abor¬ 
tion, L. H. CooLEDOE (Abs. in Science, n, ser., 42 (1915), No, 1080, p, S52),—The 
author’s investigations %vere carried on wdth milk from a herd having a record 
of frequent abortion and in which a high percentage of the animals had re¬ 
peatedly given positive complement fixation and agglutination tests, The milk 
of 18 out of 61 cows, each quarter of which had been examined at intervals 
during a period of six months, gave a positive agglutination test with Bacillus 
abofliis in one or more quarters at some time or during this period. 

The power of the milk of one quarter to agglutinate the abortion bacterium 
has been observed to spread to another quarter and finally to all four. It has 
also been observed to gi*aduaUy die out Milk drawm at about the middle of 
the milking has the strongest agglutinating reaction.” 

In an attempt to 'demonstrate the presence of B. ahortm in milk' that aggluti¬ 
nates the organism, the milkuf 14 of 18 quarters produced lesions in guinea 
pigs typical of the pure culture of this organism. ** In the seven cows whose 
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milk Las gradually acquired the power of agglutinating the abortion bacterium 
during this experiment one or both of the rear quarters ha%'e been the first to 
show agglutination. This suggests contamination of the rear quarters by 
genital discharges.’*’ 

Warble flies, g. Had wen (Canada Dept, Aor,, Health Anim, Branch Bui, 16 
{1912), pp. 20, figs. 15). —^The first part of this bulletin, relating to the economic 
aspect of warble flies, is based upon a questionnaire in which 36 replies have 
been abstracted arid tabulated. This is followed by a brief account of the 
biologj?' of Eypoderma dovis (pp. 7-20), a report on the occurrence of wMeh in 
Canada has been previously noted (E. S. R., 29, p. 857). 

It is concluded that the annual loss to hides through warbles in Canada 
amounts to between 25 and SO per cent. The egg Is laid close to the skin at the 
base of the hair on the legs and is cemented, on by the ovipositor. The first 
iarvse, which were found in the esophagus on August 15, were under 5 mm. in 
length and were provided with minute spines on all segments. The author 
recommends that cattle be housed during the heat of the day, and that the 
grubs be squeezed out early in the season. 

A list of 21 references to the subject is included. 

A disease simulating beri-beri in pigs fed on rice meal, S. Habwen 
{Canada Expt, Fa^ins Epts. 1914, pp* 416-4'^5 ).—^Tlie author reports upon a 
noncontagioiis disease in pigs resembling beri-beri in man which developed dur- ■ 
ing the course of feeding experiments with rice meal. It is pointed out that 
tiiere was a variation in the toxic properties in different shipments of rice meal. 
The author is inclined to the opinion that the disease w^as caused by a toxin, 
since the pigs improved as soon as the meal was taken from the diet. 

What is ho^ cholera? K. Scheen and O. Stange (Ztsclir. InfeMiomkranh, 
%, Eyg, Saustiere, 16 (1915)^ No, 4^ P- 309), —^A polemic. In this connection, see 
work previously noted by Hntyra and Joest (B. S. R., 83, p, 285). 

Two new cestode parasites of domestic fowl, K. X Sksjabin (Ztsohr, 
InfeMionskranh, n, Eyg. Eaustiere, 15 (1914), No. 3-4i PP* 249-260, figs, 9), —A 
new tapeworm parasite from the hen in Brazil is described as Davainm 'viginti- 
wms, the eighth of the genus recorded from this host, and one from the duck 
(Anm l)oseJias domestica) in Italy as D, microcotyle, the second species of this 
genus recorded from the duck. Lists are also given of the tapeworms recorded 
up to the present time from the hen, turkey, pigeon, duck, goose, and swan. 

EUEAL ElfGIl'EESmG. 

Computing run-off from rainfall and other physical data, A. F. Meyeb 
(Pfoc, Amer. Soa. Civ, Bngin,, 4^ (1915), No. 3, pp. 549S48, figs, 36). —^TMs 
paper points out the necessity of basing conclusions with respect to run-off or 
stream flow on extended physical data. 

On the basis that run-off consists of the residual rainfall after all losses 
have been deducted, methods of computing these losses are treated in detail, 
taking up in their order losses due to evaporation from water surfaces, snow 
and ice, evaporation from land areas, and transpiration of plants. In this con¬ 
nection a number of curves and other data based largely on observations are 
given. A summary statement of the author’s method of computing run-off is 
made and the method applied to 15 widely different watersheds. The main 
features of this method are as follows : 

“ I. Collection of physical data. — (A) Rainfall and temperature data for sta¬ 
tions on and near the given watersheds from which monthly rainfall and 
temperature for the watershed are estimated. Rates of excessive rainfall at 
different reasons of the year as indicated by Weather Bureau observations at 
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the nearest regular station. In case rainfall and temperature data are meager, 
cliarts sliowing isotlieriiis and isohyetals for the portion of the State in which 
the watershed is situated are of asssistance. (B) Data relating to wind ve¬ 
locity, relative iiiimiclity, and any other prominent weather characteristics. 
(C) Data relating to topography, vegetal cover, soil, and subsoil as affecting 
evaporation. (D) Data relating to character and density of vegetation and 
length of gro’O’lDg season 'with reference to temperature and hours of sunshine. 
(E) Data relating to area of open-water surfaces, swamps, and marshes. 

II. Determination of losses.—(A) Evaporation from water area: (1) 
Monthly evaporation corresponding to given temperature and season, and 
multiplied by percentage of water surface, based on data under I~E, and coeffi¬ 
cient based on data under I-B. (B) Evaporation from land area: (1) Deter¬ 
mination of coefficient for given watershed, based principally on physical data 
under I--G and I-B. (2) Determination of evaporation, in inches depth per 
month, corresponding to given monthly temperature and rainfall for given 
season of year, from curve of evaporation from land areas, and multiplication 
of the same by percentage of land area and coefficient determined under 

(C) Transpiration from land area: (1) Determination of normal seasonal 
transpiration, based on physical data under I-D. (2) Determination of tran¬ 
spiration coefficient by finding ratio between seasonal transpiration determined 
from base curve of transpiration for the normal monthly temperatures for the 
given watershed, and the normal seasonal transpiration determined under 
(3) Determination of monthly transpiration by applying transpiration 
coefficient to monthly values taken off transpiration curve for given monthly 
temperatures, and modification of these monthly values on basis of rainfall, 
percolation, and storage. 

III. Determination of total loss by summation of monthly losses from land 
and water aretis, the deduction of these monthly losses from the monthly pre¬ 
cipitation, and summation of these monthly residuals to give the annual yield 
of the given w’atershecl, with or without correction of this annual total for fall 
surface run-off or changes in ground and surface storage. 

“ IT. Where the annual yield and its distribution throughout the year are 
both desired, additional curves . . . and computations for the same watershed 
must be made. When the more detailed computations, as here indicated, are 
carried out, it is possible to make more accurate estimates of transpiration 
during months of deficient rainfall, because more accurate values of soil and 
subsoil storage are available,” 

Other special applications of the author’s method are discussed in detail with 
data from observations. 

Snow survey provides basis for close forecast of watershed’s yield, J. B. 
Chuech, Jb, (Bngin» Rec., 71 ( 1915 )^ Ro, 16 ^ pp. 494* 4^^f —Rapid and 

economical methods of measuring large areas of snow at high altitudes are 
described which have proved useful at Bake Tahoe, Kev. 

“The general method pursued was to determine the water content of the 
snow on tj’pical slopes and under characteristic forest covers, making each topo¬ 
graphic unit as large as possible. Measurements were made in sufficient sec¬ 
tions of the basin to determine the local difference in snowfall, and enough 
courses at high levels were measured to determine the relation of the snowfall 
on the higher slopes of the 'watershed to that on the floor of the basin. The 
courses did not alwmys follow contour lines but were frequently diagonal and 
a)metlines vertical to them, being so laid as to determine the water content of 
the slope In question.” 

It is stated that the method of snow surveying is a practical substitute for 

' Ihe expemive method of contour line siirveying. 
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A metlxoci of correcting^ river discharge for a changing stage^ B. B. Jones 
(17. S. GeoL Survey, Water-Supply Paper 37o-E (1915), pp, 111-130, figs, 6).— 
It is pointed out in this paper that when a river is rising fast it has a greater 
velocitj" and a greater discharge than it has at the same height when its stage 
is constant. Likewise, when it is falling fast it has a lesser velocity and a 
lesser discharge. For this reason the relation of gage height to discharge 
which applies under conditions of constant stage will not apply during times of 
changing stage, . . . especially ... if the slope of the river is small. . . . The 
increased discharge at a given gage height during a rising stage is diie to the 
increase in slope, and the opposite is true for a falling stage. Therefore, the 
smaller the natural slope of the stream the greater is the proportional change in 
slope for any given rate of change in the stage.” 

For the purpose of correcting the discharge for a changing stage so that 
proper relations between gage height and discharge may be established for 
certain conditions the following formula, based on Chezy’s formula for flow of 
water in open channels, is mathematically derived: 


In this formula Qi=tlie discharge at constant stage, Q 2 =the discharge for 
changing stage, iSi=slope at constant stage, A=rate of change of stage per sec¬ 
ond, F=the mean velocity of the measurement made during the changing stage, 
and A=the coefficient ‘‘for obtaining mean velocity from surface velocity.*’ It 
is assumed that the flood travels very nearly at the rate of the surface velocity. 
“ Therefore, to obtain the velocity of the flood, that is, the surface velocity—the 
mean velocity of the measurement should be divided by 0.9 for large streams and 
by 0.85 for smaller ones. ... In order to compute the actual discharge from 
gage heights observed during a changing stage it is necessary to have the 
cross section at the gage and a slope curve in addition to the discharge curve 
and mean velocity curve for constant stage. Then the discharge may be as¬ 
sumed to be equal to that at the same gage height at a constant stage, and 
the approximate mean velocity, suiTace velocity, and corrected discharge may 
be obtained. The corrected discharge may then he used in obtaining a new 
surface velocity and a second correction obtained. This can be repeated until 
the error is negligible, but once will usually be sufficient.” 

Data from actual applications of this method are also given. 

Conditions requiring the use of automatic gages in obtaining records of 
stream flow, C. H, Pierce (V, S. Geol. Survey, 'Water-Supply Paper S75-P 
{1915), pp, 131-139, figs, 6 ).—^The conditions which require the use of auto¬ 
matic gages are summarized as follows: (1) Regulation of the stream by power 
developments, (2) operation of canals and ditches delivering water for irriga¬ 
tion, (3) fluctuations due to variation in riin-ofC under natural conditions (a) 
caused by rain and (5) caused by melting ice and snow, (4) inaccessibility of 
gaging station or lack of reliable observer, (5) continuous record needed for 
legal purposes, and (6) human fallibility of most gage observers. These condi¬ 
tions are briefly discussed. 

Small automobile opens up new opportunities in Government stream gag¬ 
ing work, E. A. Porter (Plngm, Bee., 71 (1915), Pfo, 16, pp. 4$0, Ji91, figs, 3 ),— 
Bata collected by the U. S. Geological Survey indicate that in a number of the 
Western States the small automobile is more efficient in stream measurement 
work than a team. 
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Ground water in Big Smoky Valley, Hevada, 0. E. J^Ieinsek (U. S. GeoL 
Survey, Water-S'uppl'i/ Paper S7o-D {1915)^pp. 85-116, pis, 2, figs, g).~~-TMs paper 
describes tiie geography and pliyslography and reports an investigation of the 
underground water resources, with reference to their development for irriga¬ 
tion, of an area of S,250 square miles, extending from about the geographic cen¬ 
ter of Nevada to a point less than 20 miles from the California line. 

“ The drainage basin of Big Smoky Valley is divided-by a low, gentle, alluvial 
swell west of aianhattan into a north basin, which contains the upper valley, 
and a south basin, which contains the lower valley. Bach of these basins at 
present contains an alkali fiat. lone Valley, which lies west of Big Smoky 
Valley proper and has a drainage basin of about 500 square miles, discharges 
into the lower valley from the northwest and hence forms a part of the south 
basin.'' The climate is arid and exhibits the characteristic features of aridity. 

It is concluded from the investigation that several tens of thousands of 
acre-feet of ground water is probably annually available for irrigation in Big 
Smoky Valley, Most of this supply is in the upper valley, but a part is in the 
vicinity of l^Iiliers in the lower valley. The water is in general of satisfactory 
quality for irrigation. Nearly all of the poor water is in the southw^estern part 
of the lower valley, where there is practically no prospect for irrigation. A 
small part of the ground-water supply can be recovered by means of flowing 
wells, but full use of the supply can be obtained only by pumping. Throughout 
the extensive areas in which the depth to the water table does not exceed 10 
ft. the soil contains injurious amounts of alkali. In the areas in which the 
depth to the water table ranges between 10 and 50 ft. there is enough good soil 
to utilize all the ground-water supply. These areas, however, also contain con¬ 
siderable gravelly, sandy, and alkaline soil. There are some prospects of ob¬ 
taining flowing wells wdierever the water table is near the surface, but the pros¬ 
pects are bast on the west side of the upper valley. The flowing-well areas will 
be found to lie chiefly within the areas of alkali soli, but they may extend into 
adjacent areas of good soil. 

Full development of the ground-water supply for irrigation will not be 
economically practicable until cheaper power or more valuable crops can be 
introduced than are now in sight Developments believed to be practicable at 
present are (1) the sinking of flowing wells of moderate depths in the restricted 
areas where fairly copious flows can be obtained and the soil is not irreclainiably 
alkaline, and (2) the sinking of nonflow'ing w'ells and the installation of pump¬ 
ing plants for raising high-priced crops and for raising ordinary crops in locali¬ 
ties where the conclitlons are exceptionally favorable or where the well water 
can be used to supplement surface-water supplies. The raising of high-priced 
crops Is practicable to only a small extent. Vegetables and small fruits could, 
It is believed, be profitably raised in the vicinity of Millers to supply Tonopah, 
Goldfield, and other local markets, 

*^TIie principal favorable conditions that are necessary in order to make 
pumping profitable for raising ordinary crops, such as alfalfa, are soil that is 
not injuriously alkaline, sandy, or gravelly; small depths to the wmter table 
(not much more than 10 fl.); and water-bearing beds at moderate depths that 

will yield freely, 

“ Existing conditions do not warrant the influx of a large number of settlers 
nor of any without means to sink wells and make other necessary improvements." 

A contribution to the study of the actions of various waters upon lead, 
H. Heap (Jour. Boe. Chem, hidm,, 82 {1913), Was. 15, pp. 771-775; 16, pp, 
811^15; 17, pp, historical review of work bearing on the subject 

is given, and experiments are reported to determine the effect of various waters 
and solutions on more or less impure lead pipes and on pure lead. 
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It was foiind^'tliat pure distilled water, free from dissolved gases, exerts 
blit a very sligiit action upon lead. The action is greatly modified wben certain 
gases, especially hydrogen, carbon dioxid, oxygen, and air are dissolved in the 
water. The pliospiiates of calcium and sodium when dissolved in water seemed 
to prevent entirely the dissolving of lead. The carbonates and bicarbonates 
of the ailiaiine metals and earths ranked next in preventive action. 

Along -with a number of other results, it was found that “ the purer natural 
waters, such as rain water and the waters from streams (before they have had 
the opportunity of dissolving much mineral or organic matter or received mate- 
rial amounts of spring waters), exert actions which are comparable with the 
action of ordinary distilled water. Bain waters containing large quantities of 
acids react like distilled w'ater containing acids. Moorland waters are generally 
very free from dissolved mineral matter, bnt contain varying amounts of organic 
matter and are usually very soft. [They] may have alkaline, neutral, or acid 
reactions; they generally attack lead rather vigorously, but seldom more 
actively than distilled water. The waters gathered from peaty moorlands ex¬ 
hibit at certain seasons an increased acidity, but this can not account for the 
amount of lead with which they become contaminated. . . . Distilled water 
and rain water showed diminished actions upon lead after contact with peat, 
but the reverse was the case with a soft upland lake water and with a hard 
spring water. . . , Lake waters, which are naturally very pure and contain only 
small amounts of saline matter, exert a much weaker action than either rain 
water or distilled water. Their action, though generally of a low degree, Is 
liable to variation during different seasons,” 

The water supply of farm homesteads, F. T. Shtjtt (Canada Expt, Farms 
Rpts, 191i, pp. 90, 129-^135). —^Analyses of 168 samples of farm water supplies 
are reported, which show that 62 were pure, 44 were of doubtful quality and 
probably dangerous, and 25 were seriously contaminated. Thirty-four samples 
were too saline for potable use. 

For the isolated farmhouse the bored or drilled well, tapping a deep-seated 
source of water, is strongly advocated. It is also suggested ^‘that the area 
around the well, say for a radius of at least 50 yds., be kept free from manure 
and all filth. It may preferably be kept in sod. Another precaution of con¬ 
siderable value toward the protection of the well water from organic filth 
is to line the well to a depth of say 10 to 12 ft and to a thickness of say 6 in. 
with concrete or puddled clay. This lining should project some 6 to 12 in. 
above the mouth of the well.” 

The application of water to citrus orchards and the ipaintenance of the 
proper moisture content of the soil, W. M. Mebtz (Jfo. Btct Com. Sort Cat, 4 
(J91S), No. S, pp. 140-140)' —^In this x>aper the points which are considered of 
prime importance in the irrigation of citrus orchards are summarized as 
follows: 

Lay off the land so that the furrows will not be , . . longer than 400 or 
500 ft. or with a fall of more than 6 in. to the 100 ft. If the land is com¬ 
paratively level use pipe line and standpipes as a distributing system, other¬ 
wise use the cement flume. Furrow ... at least 6 in. deep. When starting 
the water run it as rapidly from the flume to the lower end of the furrow 
as the grade will permit without washing, then cut the head down to prevent 
waste from the end. Run the water long enough to have the soil soaked to 
the 4-ft. level at the lower end of the furrow, then turn it off. Harrow to fill 
the furrows as soon after irrigation as the. soil will work without puddling the 
soil on which the team walks. As soon as the deeper soil is dry enough to 
work mellow, cultivate deeply. Duplicate every two weeks until the next 
irrigation.” 
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Inigation practice in tEe Sacramento Talley, W. S. Gitilfoed (Mo. Bui. 
eom. Sort Gal, 4 (1915), No. 3, pp. 123-128) .—In tills article tiie author dis¬ 
cusses briefly tlie choice of the land, the object of the irrigation, the prepara¬ 
tion of the land, and the water delivery system as points which he considers 
have been the cause of success or failure on the part of irrigators in the valley. 

Sepoxt of tlie proceedings of the eighth annual convention of the Western 
Canada Irrigation Association, 1914 (Rpt. Proc. Ann. Conv. West. Canada 
Irrig. Assoc., 8 (1914), pp. 216, figs. S6). —^The text of the proceedings is given. 

Biennial report of the state geologist, 1913-14, X H. Pkatt {N. €, Geol. 
and Boon. Burvey, Bien, Rpt. State Geol., 1913-14, pp. 176, pis. 4) •—This report 
includes among other things sections dealing with road-building materials, 
highways, drainage, and soil maps. 

The St. John Levee and Drainage District of lEissouri, B. M. Steohu 
(Froe. Am<er. Bog. Civ. Bngin., 4I (1915), Ro, S, pp. 523-547, pis. 5, figs. 2). — 
This paper treats of some of the drainage problems of southeastern Missouri 
and gives in detail the data necessary to be considered in designing a system 
for the complete and economical reclamation of large tracts of overflow land. 
Levees, fiooclways, drainage ditches, floodgates, storage basins, and siphons 
are considered and discussed in detail as they are found necessary* The 
assessment of benefits as provided for under the Missouri laws is also outlined 
and applied to the case and an effort has been made to show a just and egui- 
table <llstr!bution of the cost of the proposed work. 

The experiment-farm drainage system, F. B. Headley (U. S. Dept Agr., 
Btir. Plant Indus., IForfe Truckee-Carson Bxpt. Farm, 1914, pp. 10-12, fig. 1 ).— 
The results of experimental drainage work on the project during 1914 are 
reported (E. S. B., 31, p. 889), certain data being summarised as follows: 


Qumititp and salt content of tcater pumped from the tile-drahiage system on the 
Truokee-Oarson Experiment Farm in 1914. 



Elec- 



Sait content. 

Month. 

tricity 

used. 

Water pumped. 

Aver¬ 

age. 

i Total. 

January...... 

Kilo¬ 

watts. 

29 

i Cuhicfeet. 
35,960 
47,120 
64,240 
114,080 
117,700 
91,760 
183,520 

Pounds. 
2,247,500 
2,945,000 
; 5,890,000 
7,130,000 
7,35ft, 250 
5.728,750 
11,470,000 
11,315,000 
4,882,600 
3,721,100 
6,580,000 
3,099,700 

Per 

cent 

0.249 

.278 

.322 

.305 

i Pounds. 
5,598 
8,187 
i8,9(ie 
21,747 
23,025 
15,811 
33,263 
39,710 
17,577 
13,544 
16.963 
13* S5f> 

Febni^y.... 

38 

March... .. 

76 

April..-..... 

93 


95 

,313 

.276 i 

.290 

.351 

.36*0 

.364 

.304 

.447 

June..... 

74 I 

July....... 

148 i 

Aiisust.. 

146 

181,040 

78,120 

59,520 

89.2S0 

49,000 

Septemte...... 

63 

Oetoher. 

48 

Noye-inber... 

72 

I)aceiiil»r. 

40 



Total... 

! 921 

! 1 

1,141,940 

71,36-5,800 

i 

.3216 

i 

228,253 


Methods and cost of levee enlargement with a tower dragline excavator 
{Emifk and Contract., 43 (1915), Ro. 19, pp. 417-420, figs. 11).—This article 
describes the organization and methods employed in operating a newly developed 
type of excavator on a 240,000-cu. yd. contract for levee enlargement on the 
Mississippi Elver. The excavator used consists of two traveling towers between 
which a bucket controlled by a slackline cable is dragged hack and forth, the 
propelling power being supplied by a dragline and operated from the main 
tower. 
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Wearing* tests for sand and gravel, F. L. Bomah (Crooc^ Eoads^ n* ser., 9 
(1915)^ Wo, 18, pp, 186, 187 ),—^Tbis article describes two tests of the wearing 
Qualities of aggregates wliich have been used in the laboratory of the Illinois 
highway department. 

The wearing test for sand consists essentially of submitting a given weight of 
sand to the wearing effect of an ordinary Deval abrasion machine, the cast-iron 
cylinders of which contain a certain weight of small steel shots. After 1,000 
revolutions at SO to SS per minute the material passing a 100-mesh sieve is 
considered as the wear. Data from a number of such tests show practically no 
wear in the case of Ottawa sand and very little wear in the case of sands 
composed mainly of quarts. The mixed sands show average wearing Qualities 
while the limestone sands give the poorest wear. 

The wearing test for gravel is also performed in the Deval abrasion machine. 
No shots are used, the wear being caused by the grinding of the stones against 
each other and the sides of the cast-iron cylinders. 

Effect of fineness of sand and of clay and loam on the strength of mortar, 
F. L. Roman (JEngm. and Oontract., 46 (1915), No. IS, pp, 403-406, figs. 10 ).— 
Tests made by the Illinois highway department on the effect of various per¬ 
centages of fine sand below 50-mesh on the strength of mortar, with particular 
reference to highway structures, brought out the following conclusions: 

“ In a well-graded sand the presence of fine material passing the No. 50 sieve 
causes a decrease in the strength of its 1:3 mortar, the strength of the 1:3 
mortar obtained from the portion of the same sand retained on the No. 50 sieve 
being taken as the basis of comparison. In a badly graded sand the presence 
of a small proportion of clean sand passing the No. 50 sieve might probably, 
under certain conditions, cause a slight increase in the strength of the mortar, 
but the presence of a large i^roportion of the material passing a 50-mesh sieve 
will cause a decrease in strength. . . . 

“ Small amounts of clay in sand seem to cause a small increase in the 
strength of the mortar. The tensile strength curve of 1:3 mortar briquettes 
in which the sand contains increasing percentages of clay rises at first with 
small quantities of clay. With larger quantities of clay, however, the strength 
begins to drop. . , . 

** Organic loam In sand, even in very small quantities, will cause a decrease 
in the strength of the mortar. In the tests per cent of organic matter in 
sand caused a decrease in the tensile strength of 1:3 mortar of 15 to 20 per 
cent. Often 1 per cent and sometimes 2 or 3 per cent of organic matter in 
sand can not be detected in the general appearance of the sand, and whenever 
the sand appears dark and loamy it is a sure sign that it should be tested before 
using in concrete work.” 

Concrete road with a single crack in 41 miles, the result of careful con¬ 
struction {Engin, Eec., 71 (1915), No, 16, pp, 480-43^^•fid if)-—^A description 
of the construction of 41 miles of concrete road which has stood for one year with 
only one crack is given. Features in the construction were thorough rolling of 
the subgrade, adequate provision for drainage, minimum time for mixing each 
batch of concrete, careful grading of sand, accurate measurement of concrete 
materials in boxes, and use of wire-mesh reinforcement. 

The concrete road is single course, 18 ft. wide, 8 in, thick at the center, and 6 
in. thick at the sides. The foundation is an old macadam road and the maxi¬ 
mum grade 5.8 per cent. The contract cost was $15,914 per mile. 

Brick highways in King County, Washington, F. W. Allen (Municipal 
Jour., 37 (1914), Ao, 23, pp. 795-799, figs, 8). —This article gives data regarding 
the cost, methods of construction, and methods and results of tests of materials 
for brick-surface^l country roads to withstand a heavy rural traffic. 
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There hare beea constructed 21.74 miles, aggregating 246,150 sq. yds., of brick 
roads at a cost per yard of $2.37, or a cost per mile of $27,297. A 5-iii. concrete 
base of 1:3:6 was used and a concrete curb was poured at the same time as 
the base. The brick surface was laid on a 14-in. sand cusliioii and rolled by a 
2§ to 34 ton roller. Expansion joints 'were placed along the curb line and every 
100 ft. transversely. 

In tests of brick for the modulus of rupture, in which the brick were broken 
between supports 6 and 7 in. apart, the average modulus in one set of tests was 
2,512 lbs. per square inch. Tests were also made of sections of brick pavement, 
constructed as beams, 12 in. wide of 42-m. span and loaded at the center, in 
order to study the efficiency of differently mixed cement joints. With a 1:1 
grout the plane of failure cut across one brick and for the rest of the way was 
through the bond. In one instance a lug was sheared off. With the 1: li grout 
the failure in one case -was across two bricks and the rest of the way through 
the bond and in the second case was through the bond all the way. With the 
1:2 grout the failure w'as entirely through the bond in each instance.. In no 
instance was the failure through the grout. ^ 

The author is of the opinion that these results indicate the advantage of 
using a 1:1 grout rather than a leaner mixture or paving pitches, and concludes 
that the brick surface is dependable to distribute the load over a larger area 
on the foundation. 

SCethods and cost of eonstracting' a mountain road system in Wise County, 
Virginia, W. P, Cocke (Bngin, and Contractu^ 43 (1915)^ 15, pp, S41-34Jf, 

^gs. d).—^This article gives a complete history of a system of roads in a county 
in Yirginia, describes methods and cost of excavation, and gives a table of 
solid cuttings on siclehill excavation. 

Proceedings of tlie ffrst annual good roads week at Cornell University 
(Cornell Civ, Engin,^ 28 {1916)y A'O. d-?, pp. 211-4^8, pi. i, figs, 19 ),—^Tliese 
proceedings include the following special articles: 

Survey and Plans for Road Work, by M. W. Nelson; Road Drainage, by M. J. 
Adams; Town Roads, by W. F. Wilson; Road Materials Available In New York 
State and Their Adaptability for Different Types of Construction, by H. S. 
j^lattimore; Highway Culverts and Bridges, by O. L. Grover; Public Borrowing 
for Road Building, by A. A, Young; Gravel Roads, Road Economics, and Sand- 
Clay Roads, by L. I. Hewes; Surface Treatments and Bituminous Construction, 
by H. E. Siiiitli; The Mining and Refining of Lake Asphalts and the Physical 
and Clieniical Characteristics of Asphalts for Paving Purposes, by J. S. Miller; 
Anhalt Block Pavement, by G. P. Hemstreet; Cost and Economy of Cement 
Concrete Favements and Standard Recommended Practices for Construction of 
Concrete Roads, by H. E. Hilts; Organization of a Highway Department, by 
G, A. Bicker; Masonry and Foundations, by H. S. Jacoby; Inspection of High¬ 
way Bridges, by C. L, Crandall; Manufacture and Inspection of Paving,Brick 
and Construction of Brick Pavements, by W. P. Blair; Proper Construction of 
Brick Pavements, by W. O. Perkins; Cost Beeping and Management, by F, A. 
Barnes; and Prospecting for Road Material, by H. Ries. 

Wheel tire width and weight of load for conveyances with animal draft, 
J. Duhiu: (ZUehr. Transportw, n, EtrmsenMu, 32 (1913), Wo, i, pp, 16-19}.— 
This article discusses the conditions affecting the relations between the tire 
width, the load on the wagon, and the condition of the road surface, with par¬ 
ticular, reference to conditions and practice in distiiets of Austria. 

In the Tyrol the following relations between tire width and load are,; pto 
P€«ed: , 
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Tire icidth for different loads on different tvagons. 


Road surface eondition. 


Kind of wagon. 


Gross %veiglit of load. 


Tire 

width. 


Inches. 


Dry. 

Do.._.... 

Do. 

Do. 

Do. 

"Wet and muddy. 

Do. 

Do. 

Do. 

Do. 

Dry. 

Do. 

Do. 

Do. 

Wet; and muddy. 

Do. 

Do. 

Dgv,. 


4-w3ie8led 

_do... 

_do... 

_do... 

....do... 

_do... 

_do... 

....do... 

....do... 

....do... 

2-wlieeied 

....do... 

_do... 

....do... 
....do... 
....do... 
....do... 
_do... 


Less than 4,400 pounds.. 
Less than 7,700 pounds.. 
Less than 11,000 pounds. 
Ivcss than 14,300 jiomids. 
Less than 17,000 pounds. 
Less than 3,OSO pounds.. 
Less than 5,280 pounds.. 
Less than 7,480 pounds.. 
Less than 9,680 pounds., 
Less than 11,880 pounds. 
Less than 3,S00 pounds.. 
Less than 6,GOO pounds., 
I/ess than-9,900 pounds.. 
Less than 13,200 pounds. 
Less than 2,200 poimds.. 
Less than 4,400 pounds.. 
Less than 6,000 pounds.. 
Less than S.SOO pounds.. 


2.3 

3.1 

3.9 


5.5 
2.3 
3.1 
3.9 
4.7 

5.5 
2.3 
3.1 
3.9 


2.3 

3.1 

3.9 

4.7 


It is proposed to limit the rounding of the tire on both sides to 0.197 in., and 
to use at least a 2.3-m. tire on light spring Tehicles for personal transport the 
total weight of which will not exceed 6,600 lbs. For 4-wheeled wagons the 
minimum wheel diameter is given at 31.5 in., and for 2-wlieeled 51 in. Each 
wagon owner is to be required to label his ivagon, showing his name and loca¬ 
tion, the tire width of the wheels, and the corresponding maximum load. 

A good commercial dairy barn, J* Begin {Canada Eoopt. Farms Rpt. 1914, 
pp. S76-S79, pis. Jf). —Plans and specifications for a modern commercial dairy 
barn erected at the substation at Ste. Anne De La Pocatiere, Quebec, are given. 
This is considered to he an example of capacity, strength, lightness of structure, 
convenience, light, and ventilation in a dairy barn. 

Cow barns, W. W. Hxjbbaed (Canada Eivpt. Farms Rpts. 1914, PP* 866-^68, 
pis. 2).—^Idaos and statements regarding the general points of construction.of 
the new cow barns recently erected at the substation at Fredericton, New 
Brunswick, are given. 

Horse barn, W. W. Hubbabd (Canada Ewpt. Farms Bpts. 1914, pp. 408, 409, 
pt i).—Plans and statements regarding the general points of construction of a 
new- horse barn for 15 horses recently erected at the substation at Fredericton, 
New Brunswick, are given. 

Horse barn, 3. Begin (Canada Expt, Farms Bpts. 1914, pp* 4i^, W, pU. 2 ).— 
Plans and brief specifications of a new horse barn for 15 horses recently expected 
at the substation at Ste. Anne De La Pocatiere, Quebec, are given. 

Horse barn, W. C. McKillican (Canada Expt. Farms Bpts. 1914, p* 4^8, 
pis. 5) .—Plans and photographic views, with a brief description, are given of a 
new horse barn recently constructed at the substation at Brandon, Manitoba. 

Piggery, W. G. HcIvtlligan (Canada Eispt Fmins Bpts. 1914, PP* 484-4^&7 
pis. $). —^Plans and brief specifications of a piggery recently erected at the 
substation at Brandon, Manitoba, are given. 

Poultry houses and appliances for allotment holders, cottagers, and others 
(Bd. Agr. and Fisheries ILondon}, Spec. Leaflet 11 (1913), pp. 8, figs. 4)-—^This 
pamphlet points out briefly the essential features of poultry houses from the 
English viewpoint, and gives specifications and bills of material for apex port¬ 
able and stationary poultry'houses, scratching sheds, and coops. 

A cheap root cellar, W. H. Paieexeld (Canada Expt. Farms Rpts. 1914, p* 
940, pis. 2). —It has been found that a convenient wmy to build a root cellar,at 
small expense is to make an excavation about 6 ft. deep and cover it wfith. 























































'i 54 


B5PEKIMEXT STATION BECOED. 


T or S ft split cedar feuce posts laid 5 to 7 in. apart. Over these is put a foot 
or more of straw and then 2 ft. of soil. It is stated that little trouble is ever 
experienced with the sides giving way, provided rain w’'ater is not allowed to 
substation at Brandon, Manitoba, are given. 

Cotton wareiiouse construction, B. L. Kixon (17. S, Dept Agr. But 277 
(1915], PP‘ 3'S, figs. IS ).—The purpose of this bulletin is to outline in a general 
way some of the essential features of a warehouse for the storage of cotton. 
A general discussion of the importance of storage houses and the principles of 
storage, particularly as applied to cotton, is. followed by a statement of the 
fiinctioiis of a warehouse, which are as follovrs: 

(1) It offers temporary storage facilities wdien the owner is not in a position 
to store it himself. (2) It should furnish the owner of the stored product a 
negotiable receipt. (3) It provides a reservoir for surplus during years of over¬ 
production or when market conditions are very unsatisfactory. 

The geneal features of construction of types of standard warehouses, including 
the closed detached cotton warehouse wdth compartments limited to 600 bales 
capacity, the detached cotton warehouse of frame construction, the closed cotton 
warehouse limited to 1,000 bales capacity, the cotton warehouse with open court, 
the open court warehouse of fire resistive construction, the single or compart¬ 
ment irvareliouse of fire resistive construction, open shed compresses with plat¬ 
forms and yards attached, and emergency sheds, are described and illustrated. 
Sfiscellaneous fire insurance schedules, insurance standards for warehouse con¬ 
struction, and general considerations relative to cotton storage and fire insurance 
are also given. 

It is considered very important to have a cotton warehouse conveniently 
located on a sidetrack and to provide ample platform space. 

A system of automatic sprinklers is considered to be a desirable installation 
for a cotton warehouse. Special w’arning is given against the placing of a wire 
fence around yards or sheds inasmuch as it will interfere with the handling 
of the cotton during a fire and consequently increase insurance rates. 

The importance of having vrarebouses conform to the standards of the under- 
WTlters^ association Is urged. It is finally stated that the diagrams in this 
bulletin should not be treated as plans for building, and the importance of 
employing a competent architect to draw up specifications for any ware¬ 
house is empliasized, 

Taxm sanitation with special reference to water supply and. sewage dis¬ 
posal, P. Haxsen (Trmis. Artier. Soa. Agr. Engin., 7 (191S),pp. 62-96, figs. 15). — 
The siitistanee of this article has been noted from another source (E. S, K,, 
32, p. ST). 

Sanitary apparatus for the disposal of excreta and sewage from private 
residences and isolated houses, P. 0. Si^ow (Motif. Bd. Sealth Spec. But 2, 
pp. 31, figs. 17). —Tills pamphlet deals with the disposal of farm and residential 

sewage. 

WItli reference to conditions where water under pressure is not available the 
so-called dry system, wet system, sanitary pail, and several modifications of the 
L. B. S. sanitary privy (E. S. B., 25, p. 891) are described. With reference to 
conditions where “water under pressure is available, cesspools and the “well- 
known septic tank and filtration system are described. Cost data to suit 
Montana conditions are given for the different types and arrangements of 
'equipment 

The purification of dairy wastes, G. B. Kershaw {Surveyor, 46 (1914), 
1197, pp. 7S6, 737).—The author states that the uniform attainment of 
standards for dairy sewage having limiting figures of 3 to 4 parts per 100,000 
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of suspended matter and similar figures for dissolved oxygen taken up from 
water in five clays at 80° F. is desirable. 

He prefers tlie use of a precipitant as a preliminary treatment ratlier than a 
septic tank. Tlie best filter is considered to be the deep percolating filter. 

“ Distribution should be good in order to obtain the best results. In many dis¬ 
tricts peat is obtainable, and may be used as a distributer for certain tj^pes 
of filter. It requires, however, frequent attention and renewal if satisfactory 
results are looked for. The used peat possesses good manurlal properties. 

With regard to the treatment of dairy wastes upon land, it is desirable that 
there be some form of preliminary treatment before the liquid is treated on 
the land, in order to remove solids which would otherwise tend to choke the 
pores of the soil. . . . Concerning the rate of treatment of dairy wastes upon 
land, much will depend upon the quality of the soil and subsoil, but with land 
of medium quality from 3,000 to 4,000 gal. per acre pier twenty-four hours of 
settled or strained liquid is probably a safe dose. IMucli, liowever, depends 
upon the nature of the intermittency of the irrigation. Grass laud is especially 
benefited by the careful application of dairy wastes.” 

Beport summarizing the work of the public commission for the testing of 
processes for the purification of sewage from sugar refineries from 1899 to 
1913, G. Gunthee and A. Herzfelb {Mitt. K. Landesanst. Wasserhyg. Berlm- 
DaMem, Ao. 18 (1914)^ pp. 1-32 ).—It Is concluded from the results of this w’ork 
that there are numerous points in the process of purification of sewage from 
sugar refineries which need further systematic investigation. The work so far 
has shown that there is no single process which may be considered adaptable 
to ail cases. Surface irrigation, while successful in many cases, is generally 
unsuccessful owing to the land area required. The combination of land irri¬ 
gation and lime treatment processes is generally unsuccessful for the same 
reason and on account of the bad effect on the physical condition of the soil. 
Since no universal process is available it is considered necessary to base the 
selection of the process to be used entirely on local conditions. 

The oi3eratioii of sewage disposal plants, P. E. Daniels (Neto York: 
Municipal Journal, 1914-, PP- figs. 40 )-—^This book presents a 

series of articles on the practical management and operation of sewage disposal 
plants, the main purpose being “ to assist the jilant attendant by pointing out to 
him many things he should do and some he should leave undone, in order that 
lie may be able to keep his plant up to its highest state of efficiency at a mini¬ 
mum expenditure of cost and energy. Likewise it has been endeavored to 
show that poor designs are troublesome, costly, and inefficient.” 

The follovfing chapters “are included; Grit chambers and screens, tanks, filters, 
disinfection, chemical precipitation and electrolytic treatment, trade wastes, 
testing stations, making tests, and records of plant operation. 

It is stated that a much larger area is required for the treatment of sewage 
by sewage farming, than is required for the process of intermittent sand 
filtration. ** Usually only about 10,000 gal. per acre per day can be success¬ 
fully treated upon a broad irrigation area, w'hile ten times that amount can 
be taken care of upon a good sand bed. Unless carefully managed, the process 
is likely to be objectionable if near built-up communities on account of odors, 
flies, and unsightliness. ... In some localities good crops have been raised, 
notably in California, but take it, all'in all, sewage farming is not a paying 
operation. ... 

“A low or marshy area should never be selected to receive sewage, because 
under such conditions there is danger of a nuisance without a purification of 
the sewage. Light, sandy or loamy soils with free drainage are the most suit¬ 
able, while stiff clay is almost worthless, . , . The attendant must know just 
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liow mucli water eacli crop can stand, and to preserve tlie proper balance 
between tlie raising of crops and the disposal of tbe water often requires con¬ 
siderable skill and experience. Usually in 'wet weatiier, wlien the crops need 
the least added w'ater, the sewage flow is the greatest, hence its disposal at 
such seasons is more difficult. . . . 

“ Corn and forage crops are raised and sometimes fruit and vegetables, . . . 
Berries, salad greens, celery, and low-growing fruits and vegetables, which are 
eaten raw, should not be raised. . . . 

“ Extended sew’age areas often have a direct effect upon neighboring wells. 
Snell wells should be frequently examined,.and in the location of new" w"orks the 
wells in the vicinity should be considered.” 

Treat Illinois sewage with, activated sludge {Engin, Rec., 71 (1915), No, 14, 
pp, 423, figs. 4)*—Experiments on the treatment of sewage by the activated 
sludge principle showed a marked reduction in the time required for complete 
nitrification as compared with the time required when simple aeration was em¬ 
ployed. With straight aeration this time varied from 15 to 33 days, while when 
the sludge was added complete nitrification wms affected in only four days and 
the reduction in the amount of air used was from 4,830 to 1,270 cn. ft. 

Analyses of the sludge showed that the dried material contained 6.3 per cent 
nitrogen, 1.44 per cent phosphorus, and 75 per cent volatile matter. It Is con¬ 
sidered valuable as a fertilizer. Pot culture experiments using the sludge and 
dried Mood showed better growths for the sludge at the end of 18 days than 
for the dried blood and far better growth than on the unfertilized pot. 

See also previous note by Ardern and Lockett (E. S. R., 32, p. 387). 

ETIRAI ECONOMICS. 

Early economic conditions and the development of agriculture in Min¬ 
nesota, E. T. Eobixsox iVrdi'. Minn., Studies Soe. Sol, No. S (1915), pp. 
y.4-306, figs. 221 ).—^Tlzis study outlines in great detail the agricultural develop¬ 
ment of l^IIniiesota. xlfter describing the physical features, climate, early travel, 
trade, and transportation, and the development of pioneer agriculture prior to 
1860, the author traces the changes in agi*icultural conditions by ten-year 
periods from 1S60 to the present time. The transition from the specialized 
wheat farming to diversified farming, with its accompanying causes and effects, 
is given. 

The text is accompanied by a large number of maps and diagrams and statis¬ 
tical tables. The appendix contains an extensive bibliogimphy. 

Social and. economic survey of a community in northeastern Minnesota, 
G. P. "Waebee iUtiip. Minn. Current Problems No. 5 (1915), pp. Yiy-lU, figs. 
SB ).—^TMs report is based upon a study of the town of Braham, Minn., and 
the surrounding territory. Among other things, the author concludes that *‘a 
good producers' association would help to get much larger returns, even if the 
marketing were left to the present competing Jobbing concerns. 

‘“The farmers of the community should discuss regularly In club meetings 
methods of improviog farming and marketing conditions. There is plenty of 
local talent to conduct these meetings with programs of the proper kind.” 

He poiuts out that the ‘"county ditches” have done much to drain this coun¬ 
try, and have accomplished the first thing necessary in the construction of good 
roads, Sjut it is necessary to go slowdy in improving the roads because the kind 
and amount of traffic the farmers have to do does not warrant inordinate ex¬ 
penses,' such as is entailed in the construction of macadam and concrete roads. 

"‘Owing to the gradual change wrought by newcomers of different nationali¬ 
ties, and the diseeinlnation of socialistic doctrines with their usual agnostic 
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accompaniments, tlie cliurcii is losing control over the ethical and moral stand¬ 
ards and aspirations of tlie community. The evident remedy is that ministers 
of the gospel should he men not only thoroughly imbued with Christian ideals, 
but should also have a practical appreciation of American standards and prac» 
tlces ill business and social life.” 

Bural morality, P. L. Vogt (Soc. Eyg., 1 {mo), Vo. pp. 201-219),—ThQ 
author in attempting to get a picture of the moral life of rural and village com¬ 
munities collected data in two counties in one of the middle Western States. 
The data relate to the number of cases of venereal disease treated during the 
past year, the evidence of forced marriages as shown by comparison’ of mar¬ 
riage dates with records of birth of the first child, extent of illegitimacy, records 
of juvenile courts, records of criminal cases in the county and before mayors 
and justices of the peace, and divorce records. The value and the limitations 
of each type of data are discussed and important factors influencing the 
morality of rural communities are pointed out. 

Deficiencies in Italian agriculture {^taz. Sper, Agr. Ital., 47 {1914), No. 
4, PP> 241-281).—The author notes that Italy imports a large quantity of grain 
in various forms, which he believes should be produced within the country. He 
points out the causes for this situation, and outlines means that may be em¬ 
ployed to counteract it, among which are agTiciiltural schools, experiment sta¬ 
tions, and the establishment of better systems of crop rotation. 

Cooperation in Spanish agriculture {Internat. Inst. Agr. Mo. Bui. 

Econ. and Soc. Intel., 6 {1915), Nos. S, pp. 10-27j 5, pp. 14-25). —^Tliis article 
describes legislation concerning cooperative societies, and the organizations for 
cooperative credit and for the purchase and sale of agricultural produce and 
supplies. A number of statistical tables are given showing the progress of the 
various types of organization. 

. Agricultural credit, Edna D. Bullock (New York: H. W. Wilson Go., 1915 
pp. XJy-fi77).^—This book is intended as a source of information on agri¬ 
cultural credit for students and others, and contains an extensive bibliography 
and a number of selected reprints. 

Middlemen in English business, particularly between 1660 "and 1760, 
R, B. Westeepield {Trans. Oonn. Acad. Arts and ScL, 19 (1915), pp. llS-445, 
pis. 7).---This book describes the function of the middlemen in English trade 
between 1660 and 1760, and outlines the laws and regulations that were x^romul- 
gatecl to control their activities. Two chapters are devoted to the middlemen’s 
function in the corn and corn products trades and in the animal and animal 
products trades. 

Report of the trade and commerce of Chicago, 1914 (Ann. Rpt. Bd. Trade 
Chicago, 57 {1914), PP* XLII~\-190-\-lB9, figs. ^),—^This report gives statistical 
data showing prices and movement of agricultural produce and provisions in 
Chicago. It also contains the rules and by-laws of the Chicago Board of Trade. 

Earm-macMnery trade associations {U. S. Dept. Com., Bur. Corporations, 
Emm-MacMnery Trade Assoc., 1915, pp. This report describes the 

activities of the associations connected with the farm machinery trade in their 
attempts to fix wholesale prices, establish uniformity in production and In cost 
accounting, influence legislation, restrict retail trade to retail dealers, and pre¬ 
vent price cutting. The report points. out that many of these activities have 
been proper for the protection of legitimate interests, but claims there are others 
of doubtful legality which have had a tendency to limit competition and enhance 
prices. 

Efforts of co23imui3lties in the United States toward the control of the 
high cost of living, G. Nestleb-Teicoche (Atm. R4g. Directe ISwitzerlmd^ 
12146°—No. 8—15- 7 , 



788 


EZlFEEniE^lT STATION BECOEB* 


S (1913-14), l"o. 53-57, pp, 96 ).—The author has summarized in this article the 
various means That are being employed by the national, state, and municipal 
aiiiiioiitles to solve the problem of the high cost of living. ^ 

The question of food supply during tbe war, E. THEnY (Jour. Sog. Statis. 
Fgris, 56 (1915), Ko. 6, pp. 25^-244)-—This article gives data as to the foreign, 
trade in, and riie ciiiantity available for consumption of, grain and meat for 
ih-ance, the ITnited Kingdom, Germany, and Austria-Hungary, for 1914, with 
comparisons for 1913. 

llontlily crop report (U. B. Dept. Agr., 3Io. Crop Ept., 1 (1915), 'No. 4, pp. 
29-40, fiff. i).—Tills niiinber gives the usual monthly estimates of the acreage, 
condition, and yield of the more important agricultural crops, the farm prices of 
important products, and the range of prices at important markets, with miscel¬ 
laneous data. 

The estimated percentage of the 1914 cotton crop sold monthly by producers 
was as follows: August 1.2 per cent, September 6.S, October 14.8, November IS.O, 
December 16.1, January 11.0, February 8.3, March 7.7, April 6.1, May 2.5, leav¬ 
ing T.5 unsold op ' :e 1. 

The exports wheat for the year ended June 30, 1915, amounted to 

15,231,000 bu., as compared with 11,785,000 for the previous year. The receipts 
at five leading primary markets were 21,356,000 and 20,625,000 bu., respectively. 

Statistical information is given concerning the production of gralu and pota¬ 
toes In Germany for 1912-1914, the percentage of the winter wheat crop thrashed 
by August 1, the commercial bean production, and the per capita value of the 
exports and imports of the United States from 1S55-1S59 to 1910-1914. 

Moisture determinations made by the Ofiice of Grain Standardization of 678 
samples of hard and soft red winter wheats show an average of 14.2 per cent, 
10 per cent of the samples exceeding 16 per cent. This is attributed to the fre¬ 
quent rains, and the need of careful handling is pointed out 

Statistical report of the California State Board of Agriculture, 1914 
(Btaiis. Ept. Cal, Bd. Ayr., 1914, PP- iTAIF-f-J6*J, pi. 1). —^TMs report contains 
a number of statistical tables showing, for a series of years and by counties, the 
area and production of the principal agricultural crops and facts concerning 
irrigation enterprises. 

The agriculture of Pike County, Illinois, J. Main (Ithaca, N. 7.; Author, 
1915, pp. 25, figs, This pamphlet describes the climate, topography, soil, 
market facilities, population, and types of farms and farming, and indicates how 
the agricultural conditions of the county may be improved. 

Studies in the industrial resources of Texas, edited by L. H. Haney (Bui. 
Univ. Tes., Wo, 3 (1915), pp, 1G5, figs, 21 ),—^This bulletin contains the following 
^ articles concerning'the industrial resources of Texas: Economic Comparison of 
Texas Soil Belts, by D. H. Haney; The Climate of Texas in Belation 
Crops, by A, Beussen; Maps Showing Seasonal Distribution of Temperature 
and Eainfall, by W. 'T. Donaldson; The Population of Texas and Its Potential!- 
' ties as a Labor Force, by W. E. Leonard; The Principal Crops of Texas, by 
A. B. Cox; Cotton Seed Products, by W. B. Wright; The Lumber Industry of 
Texas, by C. Lohnian; Irrigation in Texas, by B, L. Parten; The Eaiiway Serv¬ 
ice In Texas, by B. Kandolph; A Summary of the Banks of Texas, by F. L. 
Vaughan; and The Wealth of Texas, by R. Myers. 

Agriculture in Argentina—national wealth prostituted, G. T. Holm 
{Buenm Aires: G, Krieger, 1914, PP- 30, fig, i).—-The author believes that the 
introduction into Argentina of grain elevators would bring about more eco¬ 
nomical methods of handling their grain, provide the farmer with better credit, 
and improve the quality of the grain. This publication is written as an argu- ' 
most in favor of their introduction. 
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Acreage and live stock returns of England and Wales (Bd. Affn and 
Fisheries ILondoti}, Ag7\ Statis.j 40 {1914), No. 1, pp. 115). —^Tiais report points 
out tile changes in the number of farms by sizes and the areas devoted to 
specific crops, and gives detailed statistics by counties for 191S and 1914 for 
the total acreage under crops and grass, arable land, and permanent giuiss, and 
the number of live stoch. Comparative data are gU^en for earlier years for the 
major subdivisions. 

• Statistical yearbook of the Union of South Africa, 1912-13 (Statis. Year 
Booh Unmi So. Africa, No. 1 {1913), pp. XI-^383). —^Among the data included 
in this yearbook are those relating to the population of the urban and rural 
districts, number of persons employed in agricultural pursuits, extent of land 
under cultivation, yield of the principal crops, number of live stock, and number 
of agrieiiitiiral implements and machines, according to the census of 1911. 

Agricultural statistics of India, 1912-13 {Agr. Statis. India, B9 {191B-1S), 
I, pp. IX+4I0, pU. 4)*—^This report contains the same items as previously 
noted (E. S. R., 31, p. 191), and adds data for the 1912-13 crop year. 

AGMCULTURAL EBRCATIOl', 

Agricultural education and agricultural prosperity, A. O. Teue 
. 4«ie?v Acad. PoUt. and Soc. Sci., 59 {1915), No. 148, pp. 51-64). —^The author 
discusses the economic and social conditions of farm life in this country, points 
out as the fundamental need for their improvement a better system of educa¬ 
tion, including incliistriai and vocational instruction, and briefly surveys the 
history and present status of agricultural education in this country. At this 
present stage of development he recommends that special stress be laid on 
“the provision of suitable means for the scientific and practical training of 
teachers of agriculture and home economics for the elementary and secondary 
schools and of the county agents and other extension workers; adequate super¬ 
vision of the teaching of agriculture and home economics in the rural elementary 
and secondary schools by trained experts connected with the state departments 
of education who thoroughly understand the problems of country life; the en¬ 
couragement of the consolidation and grading of rural elementary schools with 
a view to the more efficient organization and equipment of practical instruction 
in agriculture and home economics, as well as their general improvement as 
educational agencies . . . and the use of state funds to aid in the establishment 
of high schools in rural regions, in which agiieulture and home economics 
shall be taught by teachers trained along these lines, or the introduction of 
efficient courses in these subjects in general high schools frequented by country 
boys and girls.” In his opinion this system of agricultural education will do 
much toward making farming more profitable and will also greatly increase 
agricultural production. 

Requirements for standardized elementary schools {Golimihiis, Ohio: State 
Snpt Pub. I7istr,, 1914, pp. 14) • —bulletin, which has been prepared by 
the supervisors of agricultural education of Ohio, contains the recent law 
on the standardization of elementary schools in Ohio which includes re¬ 
quirements for agricultural apparatus to the value of at least ^15 for one- 
room rural schools of the first grade; at least 2 acres of land for play 
and agricultural experiment, one teacher employed for 10 months a' year, 
giving a part of his time to the teaching of agriculture or domestic science, or 
both, and to the supervision of agricultural and domestic art work during part 
of the vacation, and agricultural apparatus to the value of at least $25, for con¬ 
solidated elementary schools of the second grade; buildings hereafter con¬ 
structed to have at least one acre of land fox* agricultural and school garden- 
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ing purposes, a coarse in domestic science, two teacliers employed for 10 
iHoiitlis each, teacliiiig, respectively, agi’iculture and domestic science during tlie 
term and supervising it during part of the vacation, and agrieiiitiiral and 
cloiiiesiic science apparatus to the value of at least $100, for consolidated ele¬ 
mentary schools of the first grade. Price lists of agricultural apparatus are 
included. 

The nature-study situation in the elementary schools of Illinois for 1914- 
1915, Flose^'ce G. Billig (Nairn'e-SUidy Rev,, 11 {1915), No. 5, pp . 255-259). — 
Data received from 99 schools are summarized and show that S3 of the schools 
reporting are teaching nature study. Of these 49 pursue organized courses, 
10 Iiiive nature study supervisors, 49 teach nature study throughout the year, 
43 teach it in grades 1-8, 9 in grades 1-6, and 14 in grades 1-4, the average time 
devoted to the subject being 50 minutes a -weeli. Twenty-six schools include 
physiology in the nature study course. The author concludes, in so far as 
these scliools are representative of the work clone in Illinois, that nature study 
has a definite place in the curricula of the elementary schools of Illinois, that 
there is uniformity in the courses of study, and that physiology is considered a 
part of the nature-study course. 

Sectional report of commissioner regarding agiicultnral 'Schools and their 
place in a coordinated system of edncatioii in Great Britain, the Continent 
of Europe, etc., A. C. Cabmichael {Sydney, N. S. Yd.: Min. Pud. Imtr., 1915, 
pp. 19). —^This is a report by the minister of public instruction of Kew South 
Wales on the agricultural schools and their place in a coordinated system of 
education, based upon personal observations, in Switzerland, Geniiany, France, 
and Great Britain; on features of agricultural instruction in Denmark, Ireland, 
Canada, and the Cnited States; and on the agricultural education require¬ 
ments of New South Wales comi>rising (1) nature study and -school gardening 
in the elementary schools for children up to their thirteenth year; (2) the 
rural consolidated day schools with an agricultural “top,’' for pupils from 
14 to 17 years of age, and possessing about 5 acres of land, to serve as the ele- 
mentaiy school and the social center for the district and to give instruction in 
home economics and the elements of agricultural science with a certain amount 
of practical work, each pujiil working a portion of his father’s farm; (3) the 
agricultural high school, outside of town areas, with from 80 to 100 acres of 
land, mainly for residential pupils from 14 to 17 years of age, offering a 2-year 
course In agriculture leading to the agricultural college, one-lhird of the time 
being devoted to science with special reference to farm needs and one-third to 
field work; (4) the agricultural college; and (5) the university school of 
agriculture. 

fourteenth annu^al general report of the Department of Agriculture and 
Technical Instruction for Ireland (Dept. Ayr. and Tech, Instr. Ireland, Ann. 
Qm. Rpt., 14 {1915-14), pp. yi+182-iS48). —This is a report on the depart¬ 
ment’s administration and funds and on details of its work during 1913-14, 
Inclucllog agricultural and technical instruction. 

Agricultural education and research (Rpt Bd. Agr. Scot., 3 (1914), PP* 
XJIT-XXXII ).—Tills is a report on progress in 1914 in agricultural education 
and research work under the control of the Board of Agriculture of Scotland. 

A list of agricultural and horticultural officials, institutions, and asso™ 
dations (Dept. Landh., Nijv. en Handel INetherlands}, VersJag. enMeded. Dir. 
Landb. No. 2 (1915), pp. 125). —^TMs list contains the organization and person¬ 
nel of the Direction of Agricultnre of the Department of Agriculture, Industry, 
and Commerce, including agricultural education and research institutions, agri¬ 
cultural and horticultural winter schools, itinerant instructors, and associations 
in The Netherlaada 
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Instraction in moor culture at the ag'ricultiiral and teclinical high, schools 
and universities in Priissiaj H. Wolff (Mitt. Per. Ford. Moorkiiltur DcuU 
Eciche, S3 (1915), No. 9, pp. 243-246). —^The author briefly reviews the lectures 
and exercises given in rural engineering, including moor culture, together with 
the number of huiirs devoted to it in the high schools and universities of Prussia. 
Only the agricultural high school of Berlin and the University of Halle offer 
special lectures in moor culture, the other institutions giving only a brief survey 
of it as a branch of rural engineering. 

The essentials of agriculture, H. J. Watees (Boston: (Jinn and Go., 1915^ 
pp. AT-P^'^d-hXXA'TT, pis. 3, figs. 226). —^This text presents the principles under- 
lying successful farm i3ractice in all sections of the United States, the arrange¬ 
ment of the subject matter being based on experience in teaching agriculture in 
secondary schools and the courses of stucW adopted by various state depart¬ 
ments of education. The author has been assisted by experts in each branch of 
the subject, which comprises a study of plant production in general and of 
individual farm crops, care and management of soils, live-stock production, 
business aspects of farming, and mechanical power for the farm. Bach chapter 
concludes with a list of review questions and problems, practical exercises, and 
references to literature. Appendixes include score cards, data as to quantity 
of seed to sow per acre, and similar useful information. 

Correlating agriculture with the public school subjects in the Northern 
States, C. H. Lane and F. E. Heald (U. S. Dept. Agr. BuL 2S1 (1913), pp. 42^ 
fi.gs. 6). —This bulletin gives detailed suggestions to public school teachers on 
utilizing home projects in correlating agriculture and farm problems with the 
regular school work, the material being arranged according to a monthly 
sequence plan. Directions for organizing a club, awarding prizes, and con¬ 
ducting a school-exhibit clay are included. 

Agronomy, II, Field crops for Ffew Hampshire, G. H. Whitchek (iV. JET. 
Dept Pub. Instr., Inst. Giro. 21 {1914-*lo), pp. 22, figs. 4)-—Directions are given 
for conducting a 7-year x)ractical crop rotation, suited to the needs of a large 
majority of New Hampshire farmers, as a high-school project. The material is 
so arranged that each crop in the series may be taken up by Itself apart from 
Its relation to the rotation as a whole. 

Soil bacteriology laboratoi-y manual, P. S. Bukgess (Easton, Pa.: Chemical 
PtiMisMiig Co., 1914, pp. VJn~\~12S, figs. S ).—^This series of exercises, as used 
in the College of Agriculture of the University of California, is designed to cover 
one semester’s work of 9 to 10 hours a week, references being a.ppended to each 
exercise. Appendixes contain general information on subsidiary methods in con¬ 
nection with the exercises. 

Kow can the teacher make bee culture a school subject, training in habits 
of investigation and arousing an interest in the insect wmrM, E. P. Phillips 
(Better^ Schools, 1 (1915), No. 6, pp. 96-98). —The auilior discusses the avail¬ 
ability of bees for school purposes and the value of the subject of bee keeping 
as an introduction to entomology. 

Productive swine husbandry, G. E. Day (Philadelphia and London: J. P. 
Lippincott Co., 1915, pp. Xlll-j-SSS, pi. 1, figs. 95). —This text which' has been 
pirevioiisly noted (B. S. R», 29, p. 872), has been brought up to ^ date and widened 
in scope to adapt it also to Southern conditions. 

Pig club manual, X D, McYean (North Garolma Sta. Gire. 26 (1915), pp. 31, 
fins. 10 ).—This manual for pig club members contains a brief history of the 
pig club movement, the aims and duties of pig cliib members, rules and regula¬ 
tions for club contests, instruction in raising pigs, a pattern and directions for 
making a bulletin case, and duplicate record blanks ivkieli are to be filled in and 
the completed records sent to the state agent at the close of the year. After the 
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records iiave been inspected, graded, recorded, and corrected they are returned 
to the dub jiiembers submitting them. 

Farm shop work^ G. H. Be ace and D. D. Mayne (Aeto Yor/c.* Amencau 
Boole Co,, 1915, -pp. XII+'B91, jfigs. 251), —Projects in woodworking, blacksmitii- 
ing, cement and concrete work, and harness making, including the care and use 
of tools, are outlined for pupils in practical art classes in rural elementary and 
secondary schools. The work deals in a very practical way with the repair and 
construction of things used in actual farm work. 

Home economics in the public schools of Louisiana, R. Myetelle Billings 
{Uni'V. Bill La. Btate Univ., n. ser., 5 (1914), No. 9, pt. 1, pp. 60, 2)ls. 2, figs. 7).— 
This bulletin contains a statement of the practical value of home economics; 
rules governing approved departments of home economics receiving $400 state 
aid; reciuirements as to qualifications and duties of teachers; a course of study, 
outlined by months, for approved departments of home economics for grades 
8 to 11, Inclusive, and equipment; a suggestive course of study for the sixth and 
seventh grades of rural schools, together with equipment at a minimum cost 
of $100; and lists of pulilications for reference and supplementary reading and 
of educational exhibits furnished free by commercial firms. 

Practical application of cooking lessons given in the running of a regular 
cafeteria with report of social work in connection with continuation school 
work in Kenosha, Lauea E. Hahn (Bui Wis. Bd. Indus. Bd, No. 9 (1914), 
pp. 17, figs. 6 ).—^An account is given of the preparation and serving of the 
noonday lunch by the cooking class of the Kenosha continuation, school and of 
the social work in connection with the school. 

Outline of home economics for club study (Agr. Col. Ext. Bui lOMo State 
C/wnu], M (1915), No. 9, pp. 44 ) •—^^bis outline consists of four parts, viz, food, 
shelter, clothing, and management, including suggestive topics and references to 
literature. 

Material supplied to boys’ and girls’ clubs and rural schools (Agr. Ga^. 
Canada, 2 (1915), No. 7, pp. 669-077). —^This is a series of summarized state¬ 
ments of material supplied this season to the rural schools, to boys' and girls* 
clubs, to junior farmers’ institutes, etc., by various agencies in Nova Scotia, 
Ontario, Manitoba, Saskatchewan, and British Columbia, 

Twelve projects for Michigan clubs and a short primer on club work, 
E. C. Tjndemann (Jlich. Agr. Col, Ext. Dir, Cliih Bill 1 (1915), pp, 7, fig. 1), — 
General information is given to club leaders on methods of conducting corn, 
potato, apple, live stock, poultry, and market gardening projects for boys’ clubs, 
and housekeeping, garment' making, canning and marketing, gardening and 
canning, poultry, and market gardening projects for girls for 1015. 

How to carry out the bean-growing project, J. F. Cox {Mich. Agr. Col, Ext. 
Div. Ctul) M'Ul S (1915), pp, 7, fig. 1). —^This bulletin contains the requirements 
for the bean-growing project, instructions for the growing and care of beans, 
ant! a brief discussion of bean diseases, field selection of seed beans, and 
varieties. 

Girls’ club work in Georgia, 1915, Lois Bowdle (BuL Ga. State OoL Agr., 
No, S6 (1915), pp. 16, figs. 6). —This bulletin contains information concerning 
the organization and rules for conducting girls’ club work, some results of the 
work in 1014, anti suggestions for making booklets. 

Proceedings of the eighteenth annual meeting of the American Associa¬ 
tion of Farmers’ Institute Workers, edited by L. R. Taft (Froc. Amer. 
AssoC; Farm-ers' Inst, Workers, IS (IBIS), pp. 99).—A detailed report of the 
proceedinsg of the meeting held at Washington, D. C., November 10-12, 1913. 

Among the 'papers presented ■ are the following: The Organization of the 
Institute by the Federal Government In Cooperation With the States for 
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Bemonstration of Improved Methods, by T. A. Hoverstad (pp. 40-42) ; The Local 
Unit for Institute Organization, by E. C. Johnson (pp. 44-4S) ; The Obligation 
of the Farmers’ Institute to the Country Woman, the Country Boy, and the 
Country Girl, by W. J. Kennedy (pp. 49-52) ; The Obligation of the Farmers’ 
Institute to the Farm Laborer and Tenant Farmer, by E. Van Aistyne (pp. 
55-57) ; The Proportion of .State Institute Funds That Should Go to the Sup¬ 
port of Institutes for Women, by Mrs. W. N. Hutt (pp. 61-G3) ; Model Equip¬ 
ment for a Local Institute for Women, with a Model Program, by Helen L. 
JoliBSoia (pp. 63-6S) ,* How the Organizing of Local Institutes for Women Gan 
Best Be Effected, by Mrs. H. M. Dunlap (pp. 71-74) ; The Advisability of the 
Organization of a Section for Women in the Aonerican Association of Farmers’ 
Institute Workers, by Ida S. Harrington (pp, 75-78) ; and How Gan Greater 
Local Self-Dependence be Secured in Institute Work? by W. D. Hui'd, pp. 
S3-S5). 

Proceedings of the nineteenth annual meeting of the American Associa™ 
tion of Farmers’ Institute Workers, edited by L. K. Taft (Proc. Amor. 
Assoc. Farmers' Inst. Workers, 19 (1914), pp- 12S).~A detailed report of the 
proceedings of the meeting held at Washington, D. C., November 9-11, 1914, 
and previously noted (E. S. E., 32, pp. 14, 97). 

MISCELLANEOUS. 

Annual Reports of Virginia Station, 1913 and 1914 (Yirginia Sta. RptS. 
191S-U, pp. 169, figs. 34).—This contains the organization list, a report of the 
acting director as to the organization, publications, finances, work, and other 
data pertaining to the station, financial statements for the fiscal years ended 
June 30, 1913, and June SO, 1914, departmeneal reports, and reprints of Tech¬ 
nical Bulletins 1-4, previously noted, and of Technical Bulletins 5-S, abstracted 
elsewhere in this issue. 

Monthly bulletin of the Western Washington Substation (Waslimgton 
Std-, West. Wash. Sta. Mo. Bui., 2 (1915) y Fo. 11, pp, 20, figs. 9). —^TMs number 
contains brief articles on the following subjects: Celery Culture in Western 
Washington, by J. L. Stahl; Late Blight of Celery, by H. L. Bees (see p. 742) ; 
and Concerning Abnormal Eggs, The Development'of an Egg, and The Peed 
Eequirements of a Laying Hen, by V. E. McBride. 

Ibsperiment station research as seen from within and without, H. J. 
Wheelek (Froc. Soe. Prom. Agr, S5 {1914), PP- dS-4d)This article has' 
been previously noted (E. S. E., 32, p. 97). 

The small field laboratory and its atmosphere of research, D. Paikchild 
{Ptoc. Soe. Prom. Agr. ScL, 3o {1914), PP- 62-71).—This article has been 
previously noted (E. S. E., 32, p. 306). 

Agricultural encyclopedia, compiled by K. zu Putlitz and L. Meyeb 
{Lmidlexikon. Stuttgart: Dent. Yerlags Anst., 1911, voU. 1, pp. YlllWSm; 2, 
pp. 800; 1912, vol. 3, pp. SOa; 1918, vols. 4, pp, 800; 5, pp. 800; 1914, vol 6, pp. 
918, pis. 232, figs. 1221 ).— This is a general reference “work, with special 
prominence given to subjects pertaining to agriculture, forestry, horticulture, 
agricultural Industries, agricultural laws and their administration, etc. 
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California Unmirsity' and Station.—Construction is feeing begun on the labora¬ 
tory building to cost ^100,000 which, is to be erected on the new 465-acTe tract 
at Riverside for the use of the Citrus Substation and graduate School of 
Agriculture. 

Donald Bruce„ formerly supervisor of the Flathead Rational Forest of Mon¬ 
tana, has been aptwisited assistant professor of forestry and assistant forester 
in the station. ITjalter C. Dean, a 1915 graduate of the college of agriculture, 
has been appointed assistant in the department of soil technology of the station, 
vice Hobert PendIe1«3L, resigned September 1. 

Delaware College .—The college has recently received $500,000 from «a donor 
who wishes his naimfe withheld. Of this sura $225,000 will be used for a build¬ 
ing to house the entire activities of the departments of agriculture, general cliem- 
Utiy, and biology; ^7I},000 to remodel the old main building, which will house 
the social activitfes «of the college; and the remainder will be invested as an 
endowment fund. Tlie men’s college opened in September with 232 students in 
attendance, 75 of whoin are in agriculture. The women's college, which has 
just received its class, has 90 students in attendance. 

Kansas College arid Station.—^Edward 0. Johnson, superintendent of institutes 
and demonstrations, has been appointed dean of the division of college exten¬ 
sion. M, G. Burton has succeeded J. C. Werner, resigned, as director of corre¬ 
spondence work. CT'lieodore Macklin has succeeded E. D. Baker, resigned, as 
instructor in rural ecDnoiaics. W. A. Etherton, specialist in rural architecture 
in this Department, has been appointed professor of rural architecture, and 
Miss Rola Treat assistant professor of domestic science. 

Other ax^poiiitnieats include M. F. Ahearn as professor of landscape garden¬ 
ing; David Gray, assistant animal husbandman; Helen Halm, assistant pro¬ 
fessor of home ecoD^tiiics and education; Carl S. Hoar, instructor in botany; 
A. E. McClymonds, assistant instructor in agronomy and' superintendent of the 
agronomy farm'; Trank E, Mussehl, assistant in poultry husbandry; N, E. 
Olson, assistant In dairy husbandry; Kurt Pelser, assistant In bacteriology; 
Dr. C. A. Pyle and Carl Thompson, lecturers in animal luisbamlry extension; 
M. C. Taiiqiiary„ instriictor and assistant in entomology’,* I. W. Zalmley, as¬ 
sistant in agronoaiy; and L. G. Williams, assistant to the superintendent of 
institutes and (iemoustrations. 

Maryland College*—The total enrollment is BIO, with a Fresliman class of 91. 
The college has established a correspondence study department with courses in 
farm soils, fertilisers and fertility, corn, soy beans and coupeas, horses and 
mules, dairy farming, farm poultry, the apple, vegetable ganlening, farm bee 
keeping, food principles and food values, grounds of the farm home, farm 
sanitation, rural eoDliomies, .farm accounts, farm dwelling construction, gas, oil, 
and hot-air' engines^ asid pipe and pipe fittings. 

' 794. ' 
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Minnesota UuiYexsit^ and Station.—John D. Schofield, one of the committee 
of three iiiemliers of the Pomona Grange of Hennepin County largely responsible 
for the estahilsliment of the school of agricnltiire, died September IS at the age 
of ST years. Kec^mt appointments include the following: Alice M. Blister as 
assistant professor nutrition; Philip S. Jordan as instructor in animal lius- 
baiidry at Morris; X X E. Binwoodie, as assistant veterinarian; L. V. Prance 
as instructor in bee keeping; D. O. Spriestersbach, as rese^areli assistant in 
agiicuitural chemistry ; D. D. Talleau as research assistant in horticulture; 
Frank J. Pi'emeisei a'S research assistant in cereal rust studies; Roswell F. 
Ingram as seed inspect^or; and Anna S. Olsen as assistant in home economics at 
Crookston. W. P. Iviikwood, editor in the station, has also been appointed 
associate professor of journalism, 

STebraska IJniTersity,—Contracts have been awarded for the new biology 
building, wliicdi will Rouse the departments of botany and zoology and will 
bear the name of jBessey Hall. The structure will consist of a 3-story and 
basement main building, 235 by To feet, with a short wing at each end and 
attached greenhouse rind vivaria, and will cost appx*oximately $200,000. 

■ The new agiiciiltnra.L engineering building is to be a twm-story and basement 
structure, 180 by 70 feet, with a one-story annex 140 by 90 feet. 

C. L. Buiiingham, extension specialist in dairying has resigned to accept a 
position with the Division of tins Department, and has been succeeded 

by r>. H. Propps as extension assistant professor of dairy husbandry, L. M. 
Gates has resigned as field expert in entomology to engage in farming. Other 
appointments ineliide tlie following: hi. E. Dickson as assistant professor of 
poultry husbandry, beginning November 1; P. L. Gaddis, as assistant professor 
in agronomy; R. E.Holland, assistant In instructional agronomy: K, P. Warner 
as extension speciiilist in animal husbandry; Miss Emma Ort as extension 
specialist in home economics,; and E. G. Maxw^ell as extension instructor in 
dairy manufactures. 

Hevada Uaiversity a ad Station,—The state hygienic laboratory has been 
separated from the department of bacteriology and veterinary science of the 
station and now’ occupies anarters in another building. Sheds and a corral 
have been erected on the w’aste land at the north end of the station farm for 
the study of the possibility of developing an anthrax serum. Plans are being 
ciraw’n for a field hospital for the study of animal diseases, to he constructed on 
the station farra. G. G. Schweis, assistant in entomology, resigned August 1, 
and August Holmes, assistant in chemistry, about September 15, the latter to 
complete post-gradauite w’ork at Johns Hopkin.s P^niversity. 

Hew Kexico and Station.—^Fred C. Werkenthin has been appointed 

profe.ssor of botany and station botanist, vice J. M, Mann, resigned. Dr. Louis 
Allen Higley has been appointed station chemist and professor of chemistry, 
vice Dr. R. F. Haro, w’hose resignation has been previously noted. L. R, 
McNeely, assistant agx'onomist, resigned July 1 and w’as succeeded August 20 
^ by James T, Barlows R. L. Stewart, assistant animal husbandman in the 
station, has been transferred entirely to instruction wmrk. George W. Kable, 
assls^tant irrigation engineer, resigned July 1. 

Cornell FniversitST.—The registration in the college of agriculture is over 
1,600, an increase of more than 50 over the previous year. Arrangements have 
been completed wdiereby five members of the 1916 class may obtain experience 
in teaching agriculture by serving for one term as assistants, to teachers of 
agriculture in the high schools of the State. They wdll receive a compensation 
sufficient for expenses and will be given three credit hours for the ivork, 

Alice Gertrude McCloskey, a 1908 graduate and assistant professor of rural 
education, died October 19. Recent appointments include the following: Albert 
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K. Beclitel, whose resignation from tlie Pennsylvania College and Station has 
been previously noted, and J. j^farshali Brannon, as Instructors in botany; 
Wallace Pi. Cliandler as instructor in parasitologjs Dr. W. T. M. Porbes as 
ins-fxnctor in entomology; G. H. Guise as instructor in forestry; Edward Riley 
King as assistant professor of bee culture; J. G. McCurdy as instructor in 
farm engineering; William E. Mordoff as instructor in farm ineclianics; Gilbert 
W. Peck as instructor In pomology; J. K. Schramm as assistant professor in 
botany; and Koy Glenn Wiggaiis as instructor in farm crops. G. E. Ladd, of 
the department of farm management, has been appointed director of the New 
York State School of Agriculture at Delhi. 

OMo State University and Station.—Correspondence courses in agriculture 
are being offered for the first time, 22 of these courses being announced. The 
registration numbers over 150. 

John P. Ciinningliam, of Cleveland, and John Kaiser, of Marietta, have been 
appointed to the governing board of the university. Dr, Alfred Vivian has been 
appointed dean of the college of agriculture, Clark S. Wheeler, director of agri¬ 
cultural extension, and George W. Bush, state leader of county agents with 
headfiiiarters at tlie college of agriculture. Other appointments include Dr. 
Paul L. Vogt, professor of sociology at Miami University, as professor of rural 
economics; Milligan C. Kilpatrick as instructor in poultry in the extension 
department beginning October 1; Ivan McKelUp as field agent in cow testing; 
S. SI. • Salesbury, instructor in animal husbandry and dairying in the North 
Carolina College, as assistant professor of animal husbandry; P. H. Elwoocl, ot 
the Massachusetts College, as assistant in horticulture; and Virgil Overliolt as 
Instructor in agidculturai engineering in the extension service. N. R. Elliott, 
assistant in horticulture, has accepted an appointment as assistant horticulturist 
in the Kentucky University and Station. 

In the station, B. S. Davtsson has been appointed assistant in soil biology and 
Wh C. Board man assistant in the soil survey. 

Oregon College and Station.—The Withycombe Animal Husbandry Club, 
named In honor of Governor James Withycombe, formerly director of the 
station, has been <*rganizecl by the students of the animal husbandry depart¬ 
ment to establish closer relations with their instructors and the practical live¬ 
stock men of the State. 

Recent appointments include the following: Mb J. Gilmore, of the Manitoba 
College, as assistant professor of farm mechanics, vice.B, M. D. Bracker, 
resigned to engage in farming in Illinois; A. C. McCulloch, Instructor in animal 
husbandry at the Ontario College, as instructor of poultry husbandry, vice 
A. G. Liinii; Roy E. j^Iarsliall as instructor in horticulture; L. Eugene Robin¬ 
son, a graduate in architecture in the University of Pennsylvania, as instructor 
in,rural architecture; and H. A. Vickers as secretary of college extension, vice 
Paul ,M. Collins. A. L. Ijovett, associate professor of entomology, has been 
appointed acting head of the department of entomology of the college and 
station, vice H, F. Wilson, who.se resignation is noted elsewhere, 

Wisconsin University and Station.—^A special field course in farm manage¬ 
ment was oifereil at i!ie college of agriculture from June 21 to July SO. The 
class of about 12 students was quartered in tents pitched in successful farming 
regions, and gave considerable time to observing the farm practice in the 
vicinity. 

Under a new law, the state department of agriculture has been reorganized 
with C. P. Norgord, superintendent of farmers’ institutes, at its head. It now 
consolidates the former department of agriculture, which had under its control 
the management of the state fair; the state board of iminigration; the'state 
iive stock sanitary board, which had control of infectious animal diseases; and 
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the state apiary inspeetion; and by transfer from the College of Agriculture the 
nursery and orchard inspection, as Tvell as the inspection of insecticides and 
fungicides. J. G. Sanders has resigned as head of the department of entomologj^ 
to become state entomologist; Dr, S. B. Pracker, instructor in entomology, to 
become deputy nursery inspector; and C. E. Lee, as assistant professor of dairy 
husbandry and dairy husbandman, to become dairy specialist for the state dairy 
and food commission. H. F. Wilson, entomologist at the Oregon College and 
Station has succeeded Professor Sanders, and G. H. Benkendorf, Professor Lee. 

F. B. Morrison, assistant to the dean, has been made assistant director of the 
station. W. A. Sumner, assistant in agiicultural journalism at the Kansas Col¬ 
lege, has been appointed editor of station publications. The last legislature re¬ 
duced the annual appropriation for station publications from $17,000 to $10,000. 

ProspectiTe Agricultural Meetings.—^The sixty-eighth meeting of the Ameri¬ 
can Association for the Advancement of Science ^vill be held in Columbus, Ohio, 
from December 27, 1915, to January 1, 1916. Section M (Agriculture) will be 
addressed bj" its vice-president, L. H. Bailey, on The Forthcoming Situation in 
Agricultural Work, part 2. The section has also arranged a symposium on The 
Relation of Science to Meat Production. 

The American Association of Economic Entomologists, the Entomological 
Society of America, the Botanical Society of America, the American Phytopatho- 
loglcal Society, the Society for Horticultural Science, and the Association of 
Official Seed Analysts of North America are among the affiliated societies which 
are to meet with the association. 

The seventh annual meeting of the American Association of Agricultural En¬ 
gineers will be held in Chicago, December 28-30. 

American Association for the Advancement of Agricultural Teaching.—^The 
sixth annual meeting of this association was held in Berkeley, Cal., August 10, 

A report of the standing committee on The Use of Land in Connection With 
Agricultural Teaching, prepared by the States Relations Service of this De¬ 
partment, was based upon a study of the home-project method as followed in 
teaching agriculture in the secondary schools of New York. In this method 
each pupil chooses a project for home study before March 1, and after this 
date most of the time set aside for laboratory work is devoted to the projects. 
Part of the time is spent in school in reference reading, the drawing of plans, 
and such other work as may be done to advantage, and as the summer ap¬ 
proaches the project work gradually replaces class work. 

The home-project plan is so new in agricultural instruction that many phases 
of its application are still in process of development. Among these are its 
relations to the school course in agriculture, the basis upon which credit should 
be given, and the relation of the home project to club work. 

The home-project plan is considered a promising means of bringing the home 
and school together in educational problems. To be elTective, however, hearty 
cooperation should exist between parents and teachers; Just how to secure this 
cooperation is still a problem. 

Projects may be grouped according to their chief aim, as production projects, 
the chief purpose of which is to produce an agricultural product at a profit; 
demonstration projects, where the chief aim is to demonstrate improved methods 
or materials; experimental projects, "where there is' uncertainty as to results; 
or improvement projects, where students may undertake the improvement 
of plants and animals, the home grounds, or the farm in general with little 
hope of immediate returns. There is thus a ■ distinction between a project, the 
principal aim of which is profit, and those having other aims predominating, 
and the question arises as to which class of projects are most desirable from 
an educational point of view. 
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luasBiiicii as proper supervision is admitted to be one of tbe most important 
fo,ctors in a successful project, and the critical time for most projects comes 
ill the summer, iiigli schools that do not employ teachers of agriculture for the 
fuii year are placed at a disadvantage. Lack .of training on the part of 
teachers is another obstacle and brings up the question as to whether college 
courses in agricultural education should give special training for project work. 

W, G. Himimel, in a paper on Greater Uniformity in High School Agricul- 
ture, enumerated the following advantages: (1) The eliminating of “freak"’ 
courses and vaiiieiess exercises and the inclusion of essentials duly propor¬ 
tioned; (2) the betterment of the science courses, making possible organized 
correlation of agricultural topics wdth the other branches of study, as for 
example, between farm mechanics and physics in the last high school year; 
(S) state aid can be allotted with greater fairness and effectiveness; (4) agri¬ 
cultural colleges can better define and grant adequate credits for high school 
agricultural work; and (5) students can more readily transfer from one 
school to another. In summing up his paper Professor Hummel declared that 
** there is no reason why agricultural Ttvork in the high school can not make 
better men and better citizens as well as better farmers and better farming.” 

Supervised Observation and Experience in the Preparation of Secondary 
Agricultural Teachers wms the subject of a paper by K. L. Hatch. In this 
he discussed the academic, technical, and professional training of the prospec¬ 
tive teacher of agriculture in high schools, favoring as requirements gradua¬ 
tion from a standard college and a professional preparation equivalent to 
fifteen semester hours credit which should include three semester hours credit 
in special method and three in practice teaching. Three methods of giving 
practice teaching are being utilized by agricultural colleges: (1) The moot 
court, (2) the use of nearby schools, and (S) practice in teaching short courses 
in secondary and collegiate institutions. In the moot court and nearby school 
methods of practice teaching, hovrever, the work is too liinited, inipossible to 
supervise properly, difficult of administration, disruptive of regular classes, 
and is artificial. The paper therefore held that the most satisfactory method 
of giving supervised practice readiing in departments of agricultural educa¬ 
tion in land-grant colleges is through secondary schools connected with the 
colleges and teaching In college short courses. 

In a paper entitled Some Difficulties and Failures in Teaching Agriculture 
in Secondary Schools, Milo N. Wood pointed out that the school board of the 
community often expects too much in the way of immediate results or demands 
that the work show a handsome financial profit. Frequently the difficulty 
lies with the unpreparedness of the teacher for his 'work. Agricultural 
teachers are sometimes expected to teach too many side lines, such as arith¬ 
metic, chemistry, physics, music, drawdng, and athletics, and time may be 
wasted in nonessentials, particularly in laboratory and school farm -^vork, 

G. A. Bricker discussed The Content of the Course in Special I^lethods of 
Teaching Public School Agriculture. In his opinion, standardization -with 
reference to the content of tliese courses should now be possible, although 
there will be variations such as those due to the character of the local 
agriculture, the educational la'ws of the State, the scheme of scholastic organi¬ 
zation within the institution offering the course, and the personality of the 
educator wffio is charged with its administration,' By common consent, how¬ 
ever, the course should include class room, laboratory, and field methods, the 
literature of the subject, including reference matter and school texts, the 
adaptation of special methods that are used in other school subjects, and an 
outline of definite and concrete topics showing their proper sequence of presenta- 
' tlOE and their relative importance to each other and to the course as a -whole. 
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There is now believed to be material of sufficient importance to justify a course 
of at least two collegiate hours’ value. 

The officers elected for the ensuing year are A. V. Storm, University of 
Minnesota, president; W. H. French, Michigan Agricultural College, vice 
president; and A. C. Monahan, U. S. Bureau of Education, secretary* 

Agriciilture at the National Education Association.—Rural and agidciiltural 
education received unusual attention at the meeting at Oakland, Cal, August 
16-28. 

In a paper before the Department of Rural and Agricultural Education, O. H. 
Lane defined the meaning of high school extension work in agriculture. This 
comprises all educational efforts at the homes and on the farms of the people 
and also such work at the school itself as centers directly in interests away 
from the school. Community work in agriculture is, he deemed, a necessary 
part of the school that is maintained by the people for the service of the people. 
He maintained that before attempting extension work, however, the teacher 
should study the agriculture of the community, the character of the soil and 
improvements, systems of farming, the class of farmers, and the condition of 
the rural one-teacher schools and of the churches. The teacher may then extend 
his work by supervising the home project work with his pupils, directing agri- 
culfural instruction in the grades, organizing and following up boys’ and girls’ 
clubs, acting as organizer for tbe one-week short course for farmers, offering 
personal counsel and advice on certain days to farmers of the community, 
assisting and organizing farmers’ reading courses, directing school agricultural 
exhibits locally and at the county fair, and through Saturday meetings with 
farmers and by farm visitation. He should also have an office in the high school 
in *whicli facts pertaining to the agriculture of the community may be assembled 
and where they will be available for the use of any person who desires them. 
The agricultural teacher would thus be an organizer of information and of 
movements and a director of agricultural enterprises within his school com¬ 
munity. 

How Boys and Girls Respond to Home Work in a Large City was the title of 
a paper by George L. Farley, in which he showed the surprising amount of 
growth and interest in school and home gardening in the city of Brockton, 
Mass. Four years ago a citizen of the city offered $25 to start the work and In 
the fall some 30 children had carried the work to successful completion. This 
year $300 was given by citizens in addition to about $1,000 furnished by the 
city and over 2,700 pupils carried on gardens. In addition to garden work the 
work has extended to the forming of poultry clubs, the keeping of bees, and 
canning clubs. 

K. H, Forman read a paper on Gardening and Farming in the Philippine 
schools, this consisting largely of a review of the progress made in the Philip¬ 
pines along industrial lines since the requiring of industrial work in the public 
schools in 1905. More than 100,000 pupils were engaged in gardening during 
the school year of 1914-15 and more than 43,000 pupils had home gardens which 
were kept producing throughout the year as required school work. 

Other papers read before this department were Educational Values of School 
Credit for Home, Vacation, and Other Out-of-School Work; Boys’ and Girls’ 
Demonstration Club Work as Units of Value in School Credit; Agricultural 
Education in Australia, which consisted largely of a historical review of the 
development of agricultural education in Australia; Means Now Employed in 
the United States for the Training of Rural Teachers and the Extent of Such 
Preparation for Work in Agriculture; and The Preparation of Rural Teachers 
Through State Colleges of Agriculture for Work in Agriculture, by President 
H. J. Waters. President Waters maintained that this duty is the function of the 
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State iioniia! scliools, teaclaer training departments in iiigli scliools, and county 
normal training scliools, but that the agricultural colleges can participate 
tliroiigli siiinmer schools. As an argument in favor of bringing rural school 
teachers in contact with the college, he cited the sympathetic atmosphere of the 
college toward rural life. He presented an adapted secondary vocational course 
in an agricultural college for the training of rural teachers, in which special 
attention is given to academic preparation for teaching. 

Several jmars ago a commission of the association on the reorganization of 
second^ary education was established to help bring about a satisfactory articu¬ 
lation of high school and college. This commission contains ten subcommittees, 
one of which is on agriculture. It has for its aim the working out of the 
proper kind of high school extension work in agriculture, the general aim of 
secondary agi'lciilture, the high school agricultural library, and aims, mate¬ 
rials, and methods in agriculture belo’W the high school, as well as in poultry 
husbandry, horticulture, and other lines of secondary agricultural instruction. 
A round-table conference was held under the direction of the chairman, A. V. 
Storm, and dealt with the following topics: The High School Extension Work, 
presented by G. H. Lane; Aims, Materials, and Methods in Agriculture Below 
the High School, by E. 0. Bishop; and The General Aim of Secondary Agricul¬ 
ture, by W. G. Huinmel. It is expected that a final report of this subcommittee 
will be submitted to the full committee at the regular session of the depart¬ 
ment of Superintendents in February, 1916. 

Agricultural Work iu CMua.—The Chinese Ministry of Agriculture and Com¬ 
merce was granted last spring over §100,000 for the establishment of demonstra¬ 
tion farms and now has in operation three cotton farms, one sugar plantation, 
two forestry estates, and three farms devoted to pasturage tests. There is also 
a model ranch at Cliii Chow at North Anhui. A system of extension teaching 
is also projected, starting with the establishment of an extension school for 
training traveling lecturers and demonstrators. The employees must be men of 
practical farm experience in their respective districts and are to work In 
cooperation with the staffs of the demonstration farms. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTTJEAI CBEMISTEY—AGROTECHHY. 

Progress made in the field of agricultural chemistry in the years 1912 
and 1913j P. Ehkei^bekg (Chein. Ztg., 3S (1914), pp. I02B, 1023; 

102-103, pp, 1038, 1039). —A retrospect. 

Francis Humphreys Storer, Jm W. Fetzeb (Biochem, But, 4 (1-915), 
pp. 1-9, pi. 1 ).—A tribute to the services of Francis Humphreys Storer^ll,^! the 
advancement of agricultural chemistry. 

Puhiications of Francis Humphreys Storer, L. \Y. Fetzeb (Biocliem. Bui., 
4 (1914), Ao. 13, pp. 9-17). —^A comparatively complete bibliography of the 
contributions of Francis Humphreys Storer to the literature on general, tech¬ 
nical, and agricultural chemistry. 

The chemistry of colloids and some technical applications, W. W. Taylob 
{London: Edward Aiiiold, 1915, pp. VIII’^SBS, figs. 22 ).—After a general con¬ 
sideration of the topic, the methods of preparation, absorption, and the axipliea- 
tions of colloid chemistry to dyeing, tanning, the soil, purification of sewage, 
and biology are gone into. 

The arsenates of lead, E. H. Robinson and H. Y. Tabtae (Oregon Bta. Bui. 
128 (1915), pp. 3-S2, figs. 3 ).—^After considerable work was clone, the Holland 
and Reed method (E. S. R., 28, p. 308) was not regarded as a safe one to use 
for the x)reparation of pure lead hydrogen arsenates, but it was found that 
fairly pure hydrogen arsenates can be prepared by the use of the reaction be¬ 
tween lead nitrate and di-sodium hydrogen arsenate. 

All attempts to prepare pure lead ortho-arsenate were unsuccessful. Lead 
ortlio-arsGiiate is n<1^/imed under the ordinary aqueous conditions employed in 
the manufacture lead arsenate, and it is not a component of the 

commercial mater h if^ has been formerly supposed.” 

Lead was prepared by heating lead hydrogen arsenate to a 

temperature sligl^^Siigher than 200® C, As the lead hydrogen arsenate has to 
be heated to a comparatively high temperature before loss of water occurs, it 
seemed evident that lead pyro-arsenate is not a constituent of commercial lead 
arsenate. 

Basic lead arsenate is much less bulky than lead hydrogen arsenate. The 
latter has a very fluffy appearance, similar' to that of wheat flour. The basic 
compound, owing to a tendency of its particles to collect together and settle out 
more rapidly from suspension, “perhaps prevents its being spread so evenly 
over the foliage of fruit trees by the usual methods of spraying as can be accom¬ 
plished with the lead hydrogen arsenate.” The specific gi’avity of lead hydro¬ 
gen arsenate at from 4 to 20“ G. is 5.786 and of basic arsenate Is 7.105. Both 
of the compounds were found to be very insoluble. 
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“ Field tests made by using tlie pure arsenates at strengtlis as iiigh as 8 lbs. 
to each 100 gal of \Yater were tried for tw’O consecutive seasons with no injury 
to foliage. The lead lij’drogen arsenate was found to react very easily with a 
Euaiber of diiferent substances, especially those of an alkaline nature. On the 
otlier hand, the basic arsenate is a comparatively inert material. Tests made 
with tent caterpillars showed the acid salt to be a iniicli quicker acting poison. 

The necessity of more complete methods for the true valuation of com- 
nierciai lead arsenates is pointed out. Satisfactory methods have been devised 
for, and applied to, commercial samples as follows: (a) The estimation of lead 
hydrogen arsenate In the presence of mixed salts, (b) the determination of 
lead cai'bonate, (c) new methods for water-soluble arsenic oxid and water- 
soluble impurities, (d) a method for acid insoluble impurities, and (e) the 
detection of acetates and the quantitative estimation of ciilorin. The appli¬ 
cation of these methods shows a w-ide variation in the composition of the com¬ 
mercial arsenates and gives a better valuation of them than the methods now 
in use. 

^^The precipitates obtained from the reactions of lead acetate and lead 
nitrate with di-sodium hydrogen arsenate under certain conditions are mix¬ 
tures of lead hydrogen ansenate and the basic lead arsenate. When hydrogen 
arsenate is mixed with lime-sulphur in the proportions used in field practice, 
a reaction takes place in which considerable quantities of lead siilphid and 
calcium arsenate are formed, accompanied by the deposition of free sulphur. 
Appreciable quantities of arsenic pass into solution due to the solubility of the 
calcium arsenate. The reaction between lime-sulphur and the basic arsenate 
is comparatively slight.^’ 

Plant pigmentSj C. J. West {Biocliem, BuL, ^ {1915), No. IS, pp. 151-160 ).— 
A review of the chemistry of plant pigments other than chlorophyll. See also 
a previous note (E. S. It, SI, p. 42T). 

The organic phosphorus compounds of wheat bran, G. J. Robinson and 
J‘, H. MrELLEs (Biockem-. Bnl., 4 {1915), No. 13, pp. 100-117). — The work is 
divideci into three parts. The first section deals with the results of a study 
of the iirecipltato obtained by adding copper acetate to an extract of wheat 
bran; the second, with the material resulting from the alcoholic precipitation 
of bran extracts ; and the third describes a combination of the copper acetate 
and aicobol precipitation methods. 

With Anderson’s method (E. S. R., 8S, p. 11) a trl-harium salt of pliytin was 
obtained crystalline in structure and identical in properties with that of 
Anderson, but it corresponded more closely to the formula GsHisOsiPoBas. 
Both in the case of the barium salt and the free acid the compounds obtained 
appeared to contain six more hydrogen atoms to the molecule; while in carbon, 
barium, and phosphorus contents, they agreed very well wdtli Anderson’s 
compounds. • 

‘'There is in addition, a considerable amount of another substance, very 
similar in composition, the barium salt of which contains only 34 per cent of 
barium, instead of 88 per cent in barium phytate. The fact that this sub¬ 
stance does not dialyse indicates that its molecule is larger than that of 
barium phytate. 

“ There is, finally, a compound difering widely from phytin in having more 
carbon and less phosphorus in the molecule, which by hydrolysis splits oJS! a 
reducing sugar (pentose), and whose barium salt contains only about 31 per 
barium. We do not believe the composition of this substance has been 
fixed. It has not been obtained in crystalline form, the analogous 
'qfystallinb, btuda, salt' prepared by Anderson probably being simply brucin 



AGBICULTUBAL CHEMISTBY—^AGEOTECHXY. 


803 


Some observations on pli 3 rtin, W. Hitteneh {Eiocheni. ZUchr., 64 (1914)f 
A^o. 4^, pp. 499-4^1 ),—The author finds that phytic acid is only gradually 
cleaved in a 1.5 normal acid solution at B7° G. Less than 1 per cent of the 
amount present is cleaved per day. Light accelerated the cleavage through 
acid very much. 

The hydrolysis of maltose *by hydrochloric acid under the Herzfeld con¬ 
ditions of inversion. A reply to A. J, Kluyver;, W, A, Davis (Jour, Apr, Sek 
lEuglmid], 6 (1914), Ao. 4, PP- 41^-416 ).—“It is shown that contrary to the 
statements of Kluyver and others, maltose undergoes slight h^'drolj’sis (to the 
extent of about 2 per cent when 1 per cent solutions of maltose are used) 
when heated v/itli hydrochloric acid under Herzfeld conditions. It is prefer- 
able, therefore, to adopt 10 per cent citric acid, under the conditions formerly 
laid down, in estimating cane sugar in plant extracts w^hen maltose is likely 
to he present.’^ 

The influence of lov/ temperatures on enzyuns, J. S. Hepbubx (Biocliem. 
Btihy 4 (1915)y Yo. 13y pp, 136-150).—A review. 

Habituation of lactic ferments to poisons, C. Eichbt (Rev. G4n. Bof.y 25 
his (1914), pp, 5S3-5S7), —^Tiie lactic ferment is found able to accustom itself 
progressively (as shown by increased acid formation) to solutions of potassium 
bromid. The optimum of adaptation was obtained at relatively high concentra- 
tions of the toxic salt, but If returned to the nonpoisonous mixture it recovered 
its normal powers in one or two days. 

The significanf^ of the amount of low molecular glycerlds of fatty acids 
in milk fat of various animals, E. Gutzeit (Kiilui. Arch., 5 (1914), pp. 127- 
138). —^The Beiehert-Meissl number of woman’s milk fat was found to be 2,03. 
This is in agreement with the findings of Laves (2.5) and Pizi (1.42), but not 
with Sauvaitre (15.8). The Reichert-Meissl number of the fat in cow’s, sheep’s, 
and goat’s milk is two or two and one-half times greater than the fat in asses’ 
and mare’s milk, and in the latter the Reichert-AXeissl number is six times as 
great as in human milk. Pig’s and dog’s milk contains still less of these volatile 
fatty acids. Accordingly, it is concluded that herbivorous animals require milk 
with fat which contains a high water-soluble volatile fatty acid content and 
the omniverous and carniverous animals a milk fat -with a low one. 

The relation of the excessive amount of fatty acids of cow’s milk fat to in¬ 
fantile gastrointestinal disorders is discussed. 

The estimation of inorganic phosphoric acid in the presence of phosphoric 
acid esters, W. Heijbxeb (Biocheni, Ztsehr., 64 (1914), Uo. 4-6, pp. 40 I- 4 Q 8 ),— 
Inorganic phosphoric acid in the presence of 4 per cent by volume of concen¬ 
trated sulphuric acid and 15 per cent of ammonium nitrate can be precipitated 
Quantitatively at a temperature of 37° 0. within 6 hours as ammonium pliosplio- 
molybclate. The presence of small quantities of phytin does not influence the 
results, but increasing amounts of this substance do. Glycero-phosphoric acid 
affects the results much less than phytin. 

About the calculation factor used in determining phosphorus according to 
the Heumann method, W. Heubnee (Bioehem. Ztsehr., $4 (1914), No, 4-6, pp, 
SBS-400),—'Nmmmm states that 1 cc. of semi-normal sodium hydroxid is 
equivalent to 1.268 mg. of phosphorus. This factor (0,553) wsls found too low, 
0.57 giving figures more nearly correct. The specifications set down by Neu¬ 
mann and Gregersen must be observed. 

On the factor to be used for the calculation of the phosphoric acid in 
Neumann’s method, S. L. Jodidi (Jour. Amer. Vliem, 80 c., 37 (1915), Na, 7 , 
pp. 1708-1710),—In connection with an investigation on the^ chestnut bark 
disease, a careful xedetermination of the factor employed in the Keumann 
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metiiod was made. Xhe results obtained are essentially in agreement witli tliose 
of Heubner, noted above. 

“ Gregersen’s modification [E. S. R., 20, p. Ill] to overtitrate the dissolved 
yellow precipitate witii 0.5 normal H 2 SO 4 , with a view to remove the carbon 
dioxid present by boiling, and then titrate back with 0.5 normal NaOH, while in 
principle correct, Is inconvenient, since it increased the time regained for each 
individual analysis. Instead of Gregersen’s modification, it is best to run a 
blank analysis—or, better, several blank analj^ses—^wliicli compensates the 
errors due (a) to impurities (phosphorus) present in the reagents employed, 
(b) to carbon dioxid contained in the liquids to be titrated, and (c) to the 
acidity caused by the action of the boiling standard alkali on the filter paper. 
The figure secured for the blank analysis is to be subtracted from the acidi- 
metric analysis proper. With uniform work the same blank may be applied 
to one or even several series of phosphoric-acid estimations.’’ 

An extremely delicate colorimetric method for detecting and estimating 
nitrates and nitriteS;, B. A, ImTTs and Flokence W. Rea (Jour, Cheni, Soc, 
ILondonJ, 105 {1914}^ No, diS, pp, llol-llOl ),—For detecting nitrates and 
nitrites 0.5 cc. of the solution under examination is mixed wdth 1.8 cc. of 
sulphuric acid in a small porcelain crucible, and, after mixing with a glass rod, 
0.5 cc. of diphenylbenzidin (0.01 gm. in 50 cc. of sulphuric acid) is added. A 
blue color indicates either form of oxidized nitrogen. Details for the quantita¬ 
tive determination are given. In the method the depth of color produced is 
compared with that resulting' in a nitrate solution of known strength. When 
nitrites are in admixture with nitrates it becomes necessary to oxidize the 
nitrous acid to nitric acid with potassium permanganate. 

Fat analysis in fat chemistry in 1913, W. I^ahbion (ZtscJir, Angew, OJiem,, 
21 (1914), No, 40, Aufsameil, pp. 273-^290).—An extensive review of the 
literature on this subject. 

Determination of formic and acetic acids, E. Heijseb (Chem, Ztg., B9 (1915)^ 
No. 10-11, pp. 57 - 0 ^, fig. 1). —The usual method of determining formic and acetic 
acids by acidifying with sulphuric acid and distilling with steam requires too 
much time for its execution. Furthermore if phosphoric acid is substituted 
for sulphuric acids the results are influenced, since the former passes over into 
the distillate. If, however, the vapors are passed through a flask filled with 
glass beads and heated on a water bath satisfactory results can be obtained. 

The method proposed consists of mixing the sample with 50 cc. of water 
and 50 cc. of phosphoric acid (specific gravity 1.2) and distilling at 44° 0. and 
m mm . pressure until a volume of 500 cc. remains in the distillation flask. 
Then 50 cc. more of winter is added to the flask, and distillation is conducted as 
before. Carbon dioxid is passed through the flask during the distillation. A 
flask with glass heads is also necessary when acetic acid is being determined 
in a solution' containing both acetic and formic acids. Formic acid is oxidized 
with potassium dic.hromate. 

The estimation of boric acid in substances, alimentary or otherwise, Jiy 
WompL Mend, Aead. ScL IParls}, m (1914)* No. 5, pp. 857, 358; ads. iiiJour 
Vhem. Sfjc, [London}, 106 (1914), No. 617, II, p. 217),--A claim for priority 
over the Bertrand and Agulhon methods. See also work previouslv noted 
(E. S. B., 82, p. 206). 

Method for the examination of meat extracts, J. Smobodinzew^ (Hoppe- 
ZtMlm Pkpsiol Cliem., 92 (1914), No. 2, pp. 214-220; abs. in Msclir. 
Amew, aumnn 27 (1914), No. 91, Referatenteil, p. 629).-^The highest yield of 
purlas and caraosln was obtained by precipitating with mercuric sulphate. 
Precipitating with phosphotungstic acid with an addition of sulphuric acid 
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caused a loss in carnosin, and the use of lead salts inrolved a decrease in 
carnitin and liad very little effect on increasing the yield of methylgnaniclin. 

The quantitative deterininatlon of the amino acids of feeding stuffs hy the 
Van Slyke method, H. S. Okiicdley et al. (Jou?\ Ayner, CJicm. Soc., S7 (1915), 
Xo, 7, pp. i77d-i7Si).—The object of this work was to determine anantitatirely 
the amino acid content of feeding stuffs, those used being cotton-seed meal, 
tankage, and alfalfa hay. Consistently low percentages of amino acid nitrogen 
were fcmnd as compared with the results obtained by Van Slyke (E. S. E., 31, 
p. 610) with isolated proteins. 

“A study is also being made of the free amid and the free amino acids of 
feeding stuffs, vcith the object of determining to what extent, if any, the so- 
called nonprotein nitrogenous substances affect the auantitative determination 
of the amino acids of feeding stuffs by the Van Slyke method. 

It is evident from the results given that there are marked differences in 
the amino acid content of the three feeding stuffs here reported. Hence, it is 
logical to snxjpose that the feeds would have a widely different nutritive value, 
particularly as supplements to such feeds as corn. 

‘‘The quantitative determination of the amino acids of feeding stuffs, to¬ 
gether with the aid of the rapidly increasing evidence on the nutritive functions 
of the amino acids, will make it possible to extend our present knowledge of 
feeding stuffs.” 

Changes in the fat content of feces preserved by freezing without the 
addition of a preservative, C. A, Smith, R. J. Millee, and P. B. Hawk {Jour, 
Biot Clienhs 21 (1915), No. 2, pp, $95-401). —^Analyses of feces before and after 
freezing at —12® C., it is concluded, show that simple freezing without the addi¬ 
tion of a preservative is not applicable to the preservation of feces in which fat 
is to be determined. The fat of feces kept at a temperature of —12® 0. under¬ 
goes both hydi’olysis (shown by increase in fatty acid) and actual destruction 
(shown by decrease in total fat). 

Food chemistry in the year 1913, J. Ruhle (ZtscJir. Angew. Ohem,, 27 
(1914) f No. 92-9$, Aufsatzteil, pp. 617-624; 94-95, pp. 625-6S0). —A retrospect 
of work done during 1913, dealing with methods of food analysis and the com¬ 
position of foods. 

Tamarind sirup, W. G. Tabee (Jour. Imlns. mi4 JUngin. Cliem., 7 (1915), 
No. 1', pp. 607-609). —^The published analyses of tamarinds agree fairly well 
as to the amount of tartaric acid present. Fruit examined in the Bureau of 
Ciiemistry of this Department which was i)iirchased in the New York market 
had an acidity of 10 per cent calculated as tartaric acid. A large quantity' of 
the acidity was due to tartaric acid and the rest to undetermined acids. No 
citric acid was found in the sirups made from the fruit. 

“ The manufacturing process employed in making [true] commercial tamarind 
sirups consists simply in making a water extract of the tamarinds by adding 
water to the fruit, heating the mixture for a few hours, filtering it, and adding 
sugar until a solid content of approximately 60 per cent is obtained. , . 

“The formulas used for making the true tamarind sirup vary somewhat in 
the amount of fruit used, some manufacturers using as much as 30 to 35 per 
cent.” 

The results of an examination (chemical and organoleptic) of six samples 
of tamarind sirup prepared in the Bureau of Chemistry are given. 

Home canning of fruits and vegetables, F. J. CEinm (South CaroUm Sta. 
€irc. 27 (1915), pp. 15). —This publication gives specific directions for home 
canning of fruits and vegetables by fractional sterilization, open kettle, and 
steam pressure methods. Canning recipes are included. 

13522®—No. 9—16— 
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Progress made in tlie cliemistry of the fermentation industry in tlie year 
1913, 0. Mohr (^tsclir. A7i{;eio. Cliem,, 27 (1974), SO, Aufsameil, pp, S61- 
S68}>—This deals with the chemistry and utilization of the raw materials, 
fermentation organisms, and processes, and fermented products. 

METEOEOIOGT. 

A study of the radiation of the atmosphere, A. Angsts5m iSrnitJisn. Misc. 
Collect, B5 (IBIS), Ko, S, pp. ^+159, figs, #).-—Tills report is based upon 
observatloiis on nocturnal radiation made during expeditions to Algeria 
and to California. .The report is accompanied by records of observations on 
temperature, pressure, and humidity of the air up to great elevations, made by 
means of balloon observations from points at or near the observing stations in 
southern California, as well as of pyrheliometric observations on Mount 
Whitney. 

The more important conclusions reached are that at low altitude (less than 
4,500 meters) the total temperature radiation increases with the water-vapor 
content of the air. An increase in the water-vapor pressure causes a decrease 
in the effective radiation from the earth to every point of the sicy. The total 
radiation which would be received from a perfectly dry atmosphere would be 
cal 

about 0.28 — with a temperature of 20® G- at the place of observation. 

The radiation of the upper, dry atmosphere would be about 50 per cent of that 
of a black body at the temperature of the place of observation.” 

There are indications that the radiation during the daytime is controlled by 
the same laws that hold for radiation at night. The effect of altitude on radia¬ 
tion is masked by the temperature and humidity gradients of the air. Under 
normal conditions the effective radiation generally reaches a maximum at an 
altitude of 3,000 meters, but an increase of the humidity or a decrease of the 
temperature gradient of the air tend to shift this maximum to higher altitudes. 
Clouds reduce radiation in dependence upon their altitude and density, wdiile the 
effect of haze is almost inappreciable when no clouds or real fog are formed. 

It is further stated that it is probable that radiation from large water sur¬ 
faces Is almost constant at different temperatures as well as in different lati» 
tudes. 

The humidity of the air, O. Maes (GstidJits. Ingen., SB (1915), Nos. 7, |?p. 
7Md; 8 , pp. 90-S3).—This article reports in detail results of studies of the 
moisture content of the air at different temperatures with constant pressure. 

May frosts in EherswaMe and their px'ediction by means of the psy- 
chrometer, J. Bchubeet (Ztschr. Worst u. Jagdw., 47 (1915), No. 2, pp. 84-92, 
figs. 4).—Observations on the relation of atmospheric humidity to the formation 
of frost are reported and discussed. 

The inffuence of volcanic dust veils on climatic variations, H. Abctowski 
(Met ZUehr., $2 (1915), No. 5, pp. 195-199).—A discussion of this subject has 
already been noted from another source (E. S, E., S2, p. 509). 

Ground water level, rainfall, and soil texture, W. Keebs (Met Ztschr., $2 
(1915), No. 1 , pp. 44, 45 )'—^As the result of extensive investigations it is thought 
that the soil moisture content very materially influences the amount of rainfall 
^Inn district, and that in intensely cultivated districts the amount of water held 
by the soil decreases. A permanent drying out of the soil accompanied by the, 
j^adual reading of ponds and lakes in a district was found to be accompanied' 

, by a gradual decrease in rainfall. 

Bew ponds; History, observation, and^ ^periment, B. A. Mabtin (Lmidon: 

M4. llM5h pptmB,pU..7, figs. B; rev. in Amer. Jour. Sei., 
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4. sen, S9 (1915), m 2S4, p. ^S5).--Tiiis book embodies tbe results of previous 
observations by tlie autlior on devr ponds (E. S. B., 25, p. 719; 30, p. 118), as 
well as of more recent investigations made under tiie auspices of tbe Koyal 
Society of England. 

Tlie author states tbal wlien be commenced Ms investigations lie bad a strong 
leaning in favor of the theory of the replacement of these ponds by dew, 
but was soon led to abandon this idea, and now believes that, although there is 
evidence to show that considerable condensation takes place and high-level 
ponds derive considerable water from condensation of atmospheric moisture 
other than rain, dew has little or nothing to do with it. He defines a dew 
pond as one situated on the Mgher grounds, generally on the chalkdowns of 
the south of England, which retains by some means or other a supply of water 
throughout all but the most prolonged droughts, while those x3onds situated on 
the lotver lands have consistently dried up.” He explains at length the con¬ 
struction of such ponds and discusses the popular notions in regard to their 
replenishment. He suggests that the terms mist pond, fog pond, or cloud pond 
might be more appropriately applied than the term dew pond, since the evidence 
collected indicates that the condensation of mist furnishes the clue to the peren¬ 
nial nature of these iionds. 

The weather element in American climates, E. Be 0. Waed (AThn, Assoc. 
Amer. Geogr., 4 (1914) i pp. 5-54, 4^)- —is a monographic discuss!on'of 

this subject under the headings of the weather element in the study of climate, 
paths of cyclones and anticyclones in the United States, and regional and sea¬ 
sonal weather types of the United States. 

The most important paths of cyclones and anticyclones in the United 
States and their accompanying weather, J. T. Hann (llet. ZtscJir., 32 (191$), 
A’O. 5, pp. 216-222, figs. 4)* —"^Ixis article is based upon that of Ward noted above. 

Climate and meteorology, D. G.' Bates (New Zeal. Off. Yearbook 1914, pp. 
69-90, figs. 6). —^This report reviews in some detail the main characteristics of 
the climate and meteorology of New Zealand, giving summaries of the available 
data regarding sunshine, temperature, rainfall, and other meteorological factors. 

The climate of west Africa, H. Hubeet (Compt. Rend. Acad. Bci. [Paris], 
Ml (1915), No. 6, pp. 142-144)- —^The main characteristics of temperature, rain¬ 
fall, and winds are briefiy summarized. 

The climate of Abyssinia, Addis Abeba, J. T. Hann (Met. Ztsclir., SI 
(1914), No. 12, pp. 561-566). —The xnain characteristics of pressure, temperature, 
and rainfall are briefly discmssed on the basis of the available records. 

Meteorological records, L. Smith (Ept Agr. Bxpt. Bta. Bt. Crow, 1913-14, 
pp. 38-49, pis. 6). —^Tables shoiv the distribution of rainfall at the expeiimeiit 
station of St. Croix during the year ended June 30, 1914, and in different parts 
of the island in 1913. Temperature, pressure, and humidity records at the' 
experiment station are also given. 

Amount and composition of the rainfall at Annas Hope, St. Croix, H. 
Smith (Rpt. Ag7\ Expt. Bta. Bt. Croix, 1913-14, p. 37}.—The monthly rainfall 
and its content of clilorin, total nitrogen, nitrogen as ammonia, and nitrogen 
as nitrates from' July 1,1913, to June 30,1914, are reported. 

The rainfall regime of Australia, B. C. Waluis (Bcot. Geogr. Mag., SO (1914), 
No. 10, pp. 527-532, figs. 2). —^Tlie main conclusions of this article are'sum¬ 
marized as follows: 

Australian rainfall swings with the sun. ' (2) The heavy rainfall of the 
north coast at midsummer is similar in intensity to that of Africa near the 
tropics of Cancer and Capricorn whenever the sun is vertically overhead. The 
quantity of the annual rainfall of this section of Australia differs from that of 
Africa because of the presence of the sea to the north. (3) AustraEan rain-' 
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fall covers three periods in the year: (a) Mid-December to mid-April, great 
rainfall iatensity ia tlie nortli becoming less marked in higher latitudes, maxi- 
mtim effect ia February; (b)' Mid-April to mid-August, winter rains especially 
in the southwest, iiiasimuni la June; (c) Mid-August to mid-December, rela¬ 
tive dryness throughout the continent, maximum dryness in November, (4) 
Tlie heavy summer rains accompanying falling temperatures anti the northward 
swing of the sum. (5) The absence of rain accompanies rising temperatures 
when the land air is relatively much warmer than the sea air. (6) The heavy 
winter rains are most intense during the coldest months. (7) The rainfall 
regime of Australia is essentially similar to that of Africa and is associated 
with the similarity of air movements south of the equator.” 

SOUS—rEETinZERS. 

The biocheinicai decomposition of nitrogenous substances in soils, W. P. 
Kelley {Hawaii Sta, Bui, S9 {1915), pp, 25, fig. 1 ).—^Ammoniflcation experi¬ 
ments in silica sand and fresh heavy clay soil from a citrus orchard to deter¬ 
mine under different conditions the percentage of ammonia derived from the 
bacterial decomposition of casein, dried blood, soy-bean cake meal, cotton-seed 
meal, and linseed meal are reported, together with a study of the effects of 
bacterial action on different groups of nitrogen compounds. 

It v;as found that ammonificatlon of casein in both silica sand and soil was 
much more rapid during the first two days than that of dried blood, soy-bean 
cake meal, cotton-seed meal, or linseed meal, while soy-bean cake meal was 
second in the order of decomposition. A much higher percentage of the total 
'nitrogen in casein wms ammonified in soil than of the other materials. When 
equal amounts of nitrogen were added, casein was still more rapidly ammoni¬ 
fied than the other materials and cotton-seed meal and soy-bean cake meal were 
more completely ammonified than dried blood or linseed meal. Later the yield 
of ammonia from dried blood exceeded that from cotton-seed meal. Under 
anaerobic eonditions all of the materials were ammonified very slowly during 
the first two days, after which the casein was converted into ammonia ap¬ 
proximately to the same extent as under aerobic conditions, but the other ma¬ 
terials were decomposed much less vigorously. 

With ecjuai amounts of both nitrogenous and nonnitrogenous matter present 
the final yields of ammonia from the different materials, with the exception of 
dried blood, agreed closely, but the initial decomposition of casein was still 
greater than that of the other substances. By adding 1.586 gm. of starch 
to 1.072 gm, of casein ammonificatlon was reduced practically 50 per cent 
throughout nine clays, and effects on the ammonification of dried blood were 
still more marked. With varying amounts of casein the yields of ammonia in 
four days increased as the amounts of casein present increased. Extending 
the incubation period beyond’ four days did not materially increase the yield 
of ammonia, and tlie decomposition of the second and third gram added after 
1 gm. had been acted upon foxir and eight clays, respectively, was slightly more 
vigorous than that of the first gram. 

Casein when mixed with silica sand or in solution was completely hydrolyzed 
by the action of bacteria in seven days. In solution the rate of hydrolysis 
, exceeded that of ammonification, but the latter was not so active during the 
first five days as when mixed with soil. 

The determination of the different gmups of nitrogen compounds, before and 
iifte-r,bacterial action in casein, dried'blood, soy-bean cake meal, cotton-seed 
meal, ■ linseed meal,'coconut meal, globulin from cotton-seed meal, and zein 
from maize showed that, with the exception of linseed meal and zein, the basic 
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diamino acid nitrogen was conyerted into ammonia more rapidly tJian tiie 
nitrogen of other groups. With casein, soy-bean cake meal, and cotton-seed meal 
tile more rapid ammonification of the basic nitrogen wms especially noticeable. 
These results are taken to indicate that all portions of the organic nitrogen in 
the different materials used as fertilizers and green manures are not equally 
susceptible to ammonifieation. 

Further iriTestigations, including a study of the decomposition of individual 
amino adds and acid aniicls, are in progress. 

Tile loss of nitrogen and organic matter in cultivated Kansas soils and the 
effect of this loss on the crop-producing power of the soil, G. 0. Swa'Xsoh 
(Jour, Indus, and Engin. €liem., 7 (1915), So. d, pp, 529-532). —With reference 
to the average decrease in crop-producing power shown by Kansas soils in 
spite of improved seeding and tillage methods, data previously reported by 
the author on the chemical composition of representative Kansas soils (B. S. B., 
32, p. 26) are cited to show that the elements nitrogen and carbon have 
disappeared from the cultivated soils in proportionately larger cpiantities than 
the other essential elements. These soils have lost in round numbers from 
one-fifth to tvro-fifths of the nitrogen and from nearly one-fourth to one-half 
of the organic matter. This loss of organic matter and nitrogen is considered 
to be the most important cause of the decreased crop-producing power of the 
soils, 

Protozoology applied to the soil, N. Kopeloff, H. G. Lint, and D. A. Coieman 
(fran-s. Amer. Micros, Soc,, 34 (1915), So, 2, pp, 149-154}- —^A new method for 
counting protozoa, consisting of an adaptation of the blood-countiiig apparatus 
(Blutkbrperzahlapparat) whereby the organisms may be counted directly, rap¬ 
idly, and accurately is described, and experiments to determine the medium 
best adapted for the large and rapid multiplication of the various kinds of 
protozoa are reported. 

Ten per cent hay infusion proved to be the most favorable medium for the 
development of large numbers of small flagellates, as well as small and large 
ciliates. Hay infusion in various concentrations, with and without the addi¬ 
tion of egg albumin, was ’well adapted to the development of the organisms. 
Hay infusion plus 5 per cent egg albumin proved superior to all other media for 
the development of ciliates. Soil extract was an excellent medium, though 
somewhat inferior to hay infusion plus 5 per cent egg albumin, and with the 
soil used in the experiment lower concentrations than those recommended by 
Cunningham and Lfihiiis (B. S. B., 31, p. 26) developed protozoa in a shorter 
period of time. Three per cent chicken manure was an excellent medium for 
the development of small ciliates. The general order of appearance of protozoa 
was as follows: Small flagellates, small ciliates, large flagellates, and finally 
large ciliates. “The numbers and species of protozoa which can be obtained 
from a given soil are largely dependent upon the media employed [and] time 
of incubation, as well as the kind of soil used.” 

Badio-acti-vity of soils and waters, A. Gockeu (Die EmUoaMivUat von 
Bodenund Quellen, Brunswick: Friedr. Vieweg Son, 1914f PP- figs. 19; 

rev. in Wasser u. Ahwasser, 9 (1915), So. 5, p. 135 ).—^This book summarizes the 
present knowledge of the radio-activity of soils and w^aters and contains 
■ the following chapters: The radio-activity of the rocks forming the earth's 
crust, radio-active minerals, the radio-activity of the soil air, soil emanations, 
the radio-activity of waters, radio-activity and soil heat, and methods of measure¬ 
ment. Methods of procedure in studies of radio-activity are given particular 
attention throughout the book. It is stated that so far as is now known most 
soils show radium and thorium emanations. A bibliography Is appended. 
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Studies in tli© drying of soils, M. A. Klein (Jotir. Amer. Soo. Agron.^ 7 
(1915), 2, pp. 49-77, fig, 1), —In this article the worh of others bearing on the 

snbjeet is reviewed, and two experiments made to ■determine the eSect of 
drying the soil on its chemical and biological condition and on plant growth 
are reported. 

The object of the first experiment 'was to determine, under controlled condi¬ 
tions, the effect of drying the soil to different moisture contents on plant food 
in the soil and on plant growth. Two heavy clay-loam soils, differing only in 
content of organic matter, were placed in 3-gal. pots, saturated, and then al¬ 
lowed to dry until they reached their permanent moisture content, which 
varied from 15 to 30 per cent in the soil containing little organic matter anil 
from 15 to 40 per cent in the other, the highest figures indicating saturation. 
They vrere then divided into two series, one being planted to 'wheat at 25 per 
cent moisture content and the other kept bare at the different moisture con¬ 
tents. The -wheat, after being harvested, was followed by millet and buck¬ 
wheat ill turn. 

It was found in this experiment that the drying of soil previous to planting 
had a beneficial effect on plant gro'R'-th. In the clay loam with little organic 
matter, which had been previously held at saturation, the yield of dry matter 
was smallest, while in the clay loam containing considerable organic matter 
and 'wliicli had been held at saturation the yield was as large as in those with 
the lowest moisture content. The factor causing the beneficial effect due to 
drying is, therefore, considered to be affected by the organic matter in the soil. 

Previous drying of the soil had no effect on the total nitrogen in the dry 
matter of the crop. The wmter-soluble matter in the clay loam containing little 
organic matter was increased by drying, vrhile in the same soil with a high 
content of organic matter the opposite occurred. In the planted series of both 
soils drjdng resulted in a decrease in the nitrates in the soil, but no effect was 
observed in the unplanted series. Denitrification occurred in the soil samples 
when incubated at 30° G. for seven days. Drying had little effect on the avail¬ 
able potassium, calcium, or phosphorus in the soil. 

The object of the second experiment to determine the effect of drying a 
soil on its physiological condition as measured by carbon clloxicl production and 
nitrification. The clay loam soil was transferred to new pots and kept at an 
optimum moisture content for 14 months, after which different pots were sub¬ 
mitted to from one to three wettings and dryings in a drying room at 30° before 
determinations of carbon dioxid production and nitrification were made. 

It was found that bacterial activity as measured by the carbon dioxid pro¬ 
duction was greatly increased by a previous drying of the soil. In the soil 
that 'was not again after drying the bacterial activity was greatly iiililbited 
and the carbon dioxid production ceased after seven days. One drying of the 
soil greatly increased the activity over the original soil. In the soil kept at an 
optimum moisture content for 35 days after drying the production of carbon 
dioxid became normal again. A soil dried twice did not show a much greater 
activity than when dried once, while three dryings showed no increase over 
two dryings. 

Drying the soil greatly reduced the nitrates, and rewetting of the dry soil for 
a period of 16 days further decreased nitrification. In the soil held moist for 
'.35;days,after one drying and in those previously dried twice and three times, 
Increase in nitrification was found over that in the sample dried once. The 
' ■ was, however, reached at two,, dryings. These results show that the 

fee ’nitrifying organisms Ib increased by a previous drying of the, 
at two dryings” ^Adding-organic or inorganic'’ 
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nitrogen to tLe soil was accompanied by a marked increase in nitrate pro¬ 
duction. 

“From the results obtained in this investigation and by other workers it 
would seem that tlie increase in bacterial activity on drying a soil is not a 
question of bacterial numbers, but depends upon the relative resistance of the 
important soil orgaalsros. In a consideration of the effect of drying a soil on 
the pliysiologleai condition of the soil no definite conclusions can be drawn until 
more knowledge is obtained relating to the effect on the different groups of 
organisms. . . . 

“ The results of these studies show that the drying of soil affects the physical, 
cheniica:, and biological factors, resulting in an increased plant growth. The 
increased crop growth on a soil that has been previously dried is of importance 
to the practical ciuestion of soil management, more especially in the arid 
regions where the soil is often air-dried.” 

A biblogTapliy of related literature is appended. 

A study of the Atterherg plasticity method, G. S. Kinniso^^ (U. S. Dept, 
Ootn,, Bar, Btamlarils Teclinol. Paper 4 ^ {1915)^ pp, 18, figs. 3 ).-—In this paper 
Atterberg's method of measuring the plasticity of clays (E. S. U., S2, p. 617) 
is briefly described, results obtained by him are review'ed and discussed, and 
experiments with twenty different clays are reported in which this method of 
measuring plasticity vras compared with some of the present methods. 

“ Atterherg classifies the condition of a clay with varying amounts of water 
into five states, as follows: (1) The upper limit of fluidity or the point where 
the clay slip flow’s as ■water; (2) the lower limit of fluidity or flow where two 
portions of the clay mass can be made to barely flow together, when placed 
in a shallow dish which is sharply rapped with the hand; (S) the normal con¬ 
sistency, or sticky limit, being the condition in which the clay is most workable, 
!s no longer sticky and will not adhere to metal; (4) the rolling limit, or the 
condition in which the clay can no longer be rolled into so-called threads be¬ 
tween the hand and the surface on which it may rest (this is the lower limit 
of the workable condition); (5) the condition in -which the damp clay will no 
longer hold together when subjected to pressure.” 

The plasticity of 20 different clays was measured by Atterberg’s method 
and their water of plasticity and volume shrinkage determined, together with 
the amount of water which the dry powdered clay would absorb when allowed 
to stand over a dilute sulphuric acid solution. Classification according to the 
Atterherg method and that based on the percentage of water of plasticity were 
found to agree more closely than those obtained by any two other methods 
used. The disagreement in the different evaluations was, however, such as to 
indicate that neither of these methods used alone will suffice, as each produced 
results which contradict facts observed in every-day experience with the clays. 
Since Atterberg’s rating was nearest the mean, it is considered preferable to 
either of the ratings based on shrinkage or water of plasticity. It was found 
further that Atterberg’s plasticity number can not be satisfactorily used alone 
to evaluate clays with reference to their plasticities unless they are all of one 
type, and will not, therefore, accurately classify a large number of clays of 
various types. 

From these results it is thought that Atterberg’s factor should be coordinated 
with the water of plasticity, this scheme, it is stated, giving promise of separat¬ 
ing the nonsticky and safe working clays from the sticky varieties difficult to 
work. 

'Soil analysis, E, I. Bussell (Jour, Bd, Agn [London], 22 (1915), No, 2, pp. 

It is pointed out in this article that to derive the maximum as¬ 
sistance from soil analysis the farmer must bear in mind that “ the simplest 
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problem for tlie expert is to compare soils and, therefore, the eliances of snccess 
are greatest when a soil siirvey has been made or when some similar soil has 
been iiiicler proper field experiment, . . . The farmer must . . . arrange to go 
over the land with the expert and discuss on the spot the various points on 
wliicii information is desired; the necessary samples can then l3e drawn with 
the proper tools and with all due precautions. , , . When no satisfactory 
standards exist and where the expert has not made a personal inspection, so 
miicli balancing of probabilities has to be done that no expert can give more 
than a general opinion.” 

Soils of yennsylvania, F. Menges (Pemi. Dept Agr. Buis, 250 (1914), PP- 
11-^481, 8; 257 (1914), pp, 285, pis, 8 ).— This is a popular report on the soils 

of Pennsylvania, consisting chiefly of a discussion by townsliix>s of the origin and 
capacity of the soils in the State, together with suggestions as to their adapta¬ 
tion to different crops. It was thought advisable to undertake the general sur¬ 
vey upon which this report is based because of the great variety and wide diver¬ 
sity of the soil formations of the State and the necessarily limited extent of the 
surveys made by the Bureau of Soils of this Department. 

The soils of the Hawaiian Islands, W. P, Kelley, W. McOeoege, and Alice 
E. Thompson (Sawaii Bta, Bui, 40 (1915), pp, 85), —This bnlletin discusses 
briefly the general properties of the soils of the Hawaiian Islands and points 
out the practical bearings of the investigations (E. S. B., 27, pp. 118, 842; SO, 
pp. 419, 420; 31, pp. 11, 72S; 82, p. 719; 88, p. 122) that have been made on 
them, especially on the upland soils above the sugar belt. 

Hawaii is characterized by a rolling topography, and in almost every section 
the arable land is broken up by gulches or deep ravines. Owing to the very 
diverse character of the soils, ** the methods of classification and mapping usu¬ 
ally employed in soil surveys are not adapted to Hawaiian conditions, and noth¬ 
ing less than a systematic sampling of almost every acre will suffice to give an 
accurate Idea of the location of all soil types.” 

The soils are iaterltic in nature, range from 6 in, to many feet in depth, and, 
with the exception of small areas near the sea, have been formed from the dis¬ 
integration products of basaltic lava. They are, therefore, highly ferruginous 
and basic. Unusual types of soil also occur on the islands, there being on Oahu 
highly manganlferoiis and titaniferous soils. Much of the soil at lower eleva¬ 
tions has been formed by sedimentation and erosion from higher elevations. 
‘‘ After a few years of cultivation, but little demarcation between the soil and 
the subsoil is left except in locations of heavy rainfall. The humus content in 
passing downward decreases slowly, but the fertility in the drier sections is 
not greatly different for many feet below the surface. . • • No injurious effects, 
such as commonly follow the turning up of inert subsoil, are produced in the 
drier sections by plowing to the depth of 80 in.” 

The soils, in general, are divided, as regards mechanical composition, into clay, 
silt, sandy, and humus soils, the clay type predominating. The predominant 
color is red. The potash content, on the whole, is rather below* the average, but 
freciiiently it is relatii'ely more soluble than usual and conseciueiitly more avail¬ 
able. It lg also more constant in different sections of the islands than any otlier 
of the so-calletl plant-food constituents. Phosphoric acid is comparatively abun¬ 
dant, but there is a wide range of variation in the percentages present . . . 
Notwitlistanding the high percentages of phosphoric acid in Hawaiian soils, the 
availability is, on the whole, rather low, and phosphate fertilization is neces¬ 
sary in most instances except whei'e the humus content Is high. . . . The, 
liumiis content is high as compared with mainland soils, and consequently the 
nitrogen is also high, but Its availability is low, due to poor aeration. , . . Not¬ 
withstanding the highly basic character of Havraiian soils, they generally give 
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Till aeid reaction toward litmus. . . . The amount of water-soluble ferrous iron 
... Is extremely small, except where there is insufficient aeration. ... Iii 
g-enerai the aeration of Hawaiian soils is not sufficient for the Ijesc clei'elopiiient 
of beneficial bacteria. . . . The results of experiments indicate that the iron 
and alumina present may partially take the place of lime in maintaining the 
necessary neutral condition. On the other hand, experiments show that mag¬ 
nesium carbonate seems to he distinctly detrimental to nitrification, while the 
magnesia naturally present in the soils does not seem to interfere. . . . Ammo- 
iiificatioG is more active in Hawaiian soils than nitrification, and investigations 
show that aeration Is not as essental to this process as it is to nitrification.” 

Proper drainage, frequent deep plowing, and i:>roper rotation of crops to 
maintain the humus supply are considered to be essential in the proper man¬ 
agement of the soils. The application of lime for the improvenient of 
heavy clays has been of doubtful effect. “With the exception of pihosphoric 
acid, all the mineral elements of plant food in Hawaiian soils are soluble in 
u'ater to a considerable extent, and if suitable physical conditions be main¬ 
tained, and the humus content kept up, the need for mineral fertilisers wall be 
greatly reduced. The solubility of the mineral constituents can also be con¬ 
siderably increased by soil heating.” 

Tables of mechanical and chemical analyses of a large number of soils and 
subsoils taken from different parts of all of the principal islands are also given. 

Van Bemmelen’s method in the study of lateritlc soils and the process of 
laterization in Italian soils, A. de Dominicis (Sta^. Bper. Apr. ItaL, 47 (1914)f 
Ko, 4> PP- 282-296; ahs. in Cheni. A6s., 9 (1915), Ko. 5, pp. dSO, 681 ).—^The work 
of others bearing on the subject is briefly reviewed, and experiments with 
soils from northern and southern Italy, using van Bemmelen’s method for 
studying lateritlc soils, are reported, from which it is concluded that even 
though van Bemmelen's method gives no quantitative results it does give infor¬ 
mation regarding the nature of the soil colloids. Of the two classes of col¬ 
loids, the first includes those soluble in hydrochloric acid in wdiicli the ratio 
of alumina to silica' is not less than 1:3, and the second class consists of 
compounds of alumina and silica in the ratio of less than 1:3 and which az*e 
soluble only in sulphuric acid. 

The results of these studies appear to be in accord with those of Barnardini 
and Mazzone (E. S. E,, 30, p. 320) -with reference'to the lateritlc nature of the 
soils of southern Italy. 

Soils, H. X Tipoxd (Union Africa Dept, Agr, Ept 1913-14, pp. 218-2S0, 
pis. 10), —Chemical and mechanical analyses of various types of Transvaal soils 
are reported and discussed. 

Chemical analyses of a number of soils and subsoils from the different forest 
stations showed them to be of five classes, namely, soils with good percentages 
of nitrogen, soils well supplied with lime, heavy soils, medium to sandy loams, 
and sandy soils. There appeared to be a regular decrease in the percentages of 
lime, magnesia, potash, and phosphoric acid soluble in strong hydrochloric 
acid as the soils varied from heavy to light. There was, however, little differ¬ 
ence between the heavy and light soils wuth reference to available phosphoric 
acid and potash. “All five groups appear to contain adequate amounts of 
available potash for cereal production, but very inadequate amounts of avail¬ 
able phosphates,” while the heavy soils, medium to sandy loams, and sandy 
soils “also appear to be deficient in nitrogen and are certainly deficient In 
lime.” 

Mechanical and chemical analyses of a number of soils belonging to six 
typical groups, namely, (1) black turf soils, (2) red and brown heavy loams 
or clay loams, (3) gray and brownish gray heavy loams to clay loams, (4) red 
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ana brom'n meditmi to sandy loams, (5) gray and brownisli gray meclinm to 
sandy loams, and (6) sandy soils and a number of miscellaneous soils, are 

also reported. 

“ One feature of these soils is their rjoverty in the silt, fine silt, and very fine 
silt fractions. In this respect the tsTical gray soils are better supplied than 
the ly'pical red sedentary soils, but even they shov/ comparatively small per¬ 
cent a gts of the finer silts. The gray soils also contain less fine gravel and 
• sand' and more ‘ fine sand ’ than the corresponding red and brown soils,” 

The important cementing material of the soils v'as found to be iron osid. 
Data on the relation between the color of soils and their iron onid content in¬ 
dicate that “ the gray soils are very much poorer in iron oxid than the red and 
brown soils, and the brown soils are as a rule poorer than the red soils 
except where the liiiniiis content Is high. The brown in any case is to be re¬ 
garded as a mixture of red due to iron oxid, and black due to humus. The 
percentages of iron oxid in the clay fraction would probably be a better guide, 
as the iron oxid locked up in the Ironstone grains (which are abundant in 
manj* soils) can not have much coloring elfect.” 

Studies of two soils showed that in one case a third and in the other case a 
Quarter of the total phosphoric oxid in the soil was locked up in the ironstone 
grain. 

Experimental data on podzol formation, V, P. Smibnov {Bzheg, GeoL i 
Eossii, U (1912), Eo. M, pp. 206-210, fig. 1; ahs. in Zliur. Opytn. Agron. (Russ. 
Jour. Expt Lundw.), U (191^), No. S, pp. 22S, 229). — In experiments with a 
sandy podsol soli two glass tubes 5 cm. in diameter %vere filled with the soir 
In its natural stratification, and distilled water, distilled water containing 
carbon dloxicl, and a solution of ammonia -were allowed to percolate through 
tlie soil for twenty-four hours. The filtrates contained difcerent amounts of 
leaclied-out organic and inorganic constituents, the smallest amount being in 
the distilled wmter containing carbon clioxid and the most in the ammonia 
SOI Jit ion. 

These results, together with preliminary analyses of the soil layers, led to 
the conclusion that the cementing material of the subhorizons of podzol soil 
consists of organic matter and colloidal silica. In the tube treated with am¬ 
monia a brown ring appeared between the lower siibliorizon and the subsoil, 
which is tb.ougiit to be an ortsteln formation. 

The question of the formation of secondary minerals in the ortstein- 
prodncing horizons of soils, B. B. Polynov {E^hcg. Geol. i Min. RossU, 14 
{1912}, No. 9, pp. 213-280; ahs. in Zhur. Opytn. Agron. {Russ. Jour. Bxpt. 
Lmidiv.), X5 (1914), No. p. 228). —brief morphological description and 
mechanical ami ehemical analyses of each layer of two podzol soils are re¬ 
ported, together with experiments on the absorptive power of each layer for 
ammonia, 

A marked increase in absorptive power and in amount of sesquioxids, chemi¬ 
cally combined water, alkaline earths, potassium, and mechanical clay (less 
tlian 0.01 insQ.) wms observed in the ortstein-produclng siibliorizons as com¬ 
pared with* the upper horizons. The increase in absorptive power for am¬ 
monia Is artiibuted to the presence in the ortstein-producing layers of sec¬ 
ondary soil minerals,” such as the collodial hydrates of silica and ferric oxid, 
wlikli have a high absorptive power for ammonia, and also to accumulations 
!a these layers of zeoIite-Iike secondary hydrous aluminum silicates of mag¬ 
nesium, potassium, and calcium. 

Alkali or kalar experiments and completion report of the Baulatpur recla¬ 
mation station, Sind, G. S. Henderson (Dept Agn Bombay Bui 64 ( 1914 ), 

* PP^ H, plA e, 'In this report experience in the United States and in 
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Egypt OE tlie reclamation of alkali land is briefly reviewed, soil conditions 
witii reference to alkali in the province of Sind are describeri, and reclama¬ 
tion experiments extending from 1908 to 1913, inclusive, on 400 acres of loam 
to sandy loam soil which was typical of the worst areas of kaiar (alkali) land 
ia Sind are reported. 

It is stated that the alkali problem in Sind is not a difficult one. “ Isone of 
the lands so far examined in use for agricultural purposes contain very high 
percentages of alkali, bat a nuinber of these contain Just sufficient kaiar to have 
an injurious effect on the yields of the crops.” The reclamation experiments 
Included leveling, flooding, and draining of the land, and cropping to berseem 
(Egyptian white clover), sorghum, and cotton. 

Considering the cost of reclamation and the crop returns, it is stated that the 
experimental farm has not paid. The berseem demonstrated its fitness as a 
rotation crop for rlie country. 

Methods of reclamation, including flooding and cropping to rice and wdiite 
clover, based mainly on the ability of these crops to withstand large amounts 
of water, are discussed. 

Technical means of improving alkali soils, L. Kirillov {Klio^’taistvo, No. 
2$ (1918); abs. m Zhur. Opytn. Ag}'07i. (Rtiss. Jom\ Expt. Lmidw.), 15 {1914), 
No, 2, p. —For the improvement of alkali soils the author recommends 

shallow plowing (1.75 to 3.5 in.) in the fall, followed immediately by deepen¬ 
ing the soil an Inch more. For the winter the soil is to be covered by old 
manure which is plowed under in the spring. The sowing must be early and 
preferably of broad-leaved plants in rows so that a cultivator can pass through 
later. It is thought that the effect of such treatment will last for from three to 
four years, permitting the growth of perennial grasses, like alfalfa, for from 
four to five years, after‘vdiich the treatment should be repeated. 

The transformation of sulphur and sulphur compounds in agricultural 
soil, a contrihution to the knowledge of the sulphur cycle, H. Ivappen and E. 
Quexsell {hand'W, Fers. BtwL, S€ {1915), No, 1-2, pp, 1-24),—The authors 
review briefly the work of others bearing on the .subject and report experiments 
on the transformations undergone by sulphids, free sulphur, and sulphites in 
different soils. 

It is concluded from these experiments that hydrogen sulphid X)roduced in 
soils by bacterial action or rotting of organic compounds passes into the form 
of ferrous sulphid which is decomposed in the soil air, the iron being oxidized 
to iron oxid and the sulphur being set free. The free sulphur in finely divided 
condition is then oxidized into sulphites and these into sulphates. The speed 
of this transformation of free sulphur into sulphates was found to be dependent 
on the form of sulphur used, the so-called milk of sulphur being the easiest 
form oxidized. Oxidation of free siiipluu* took place more quickly in natural 
than in sterilized soil. This is taken to indicate that bacteria may aid in the 
the transformation of sulphur compounds in soil, although it is thought that 
the process is mainly a chemical one since all known methods of soil steriliza¬ 
tion are considered to have an effect on the other soil properties. 

It is further concluded that the transformation of sulphur compounds takes 
place much more rapidly in soils than elsewhere and that different soils exert 
specific influences on the speed of such transformation. It was. also found 
that sulphids and sulphites are transformed so rapidly in soils that the germina¬ 
tion or development of plants is not injuriously affected. 

Bich harvests on poor sand soil,, A. Koch {Mitt, Detit, Landw, Gesell, SO 
(1915), No, 21, pp. S11-SI5, figs, 5).-—Pot experiments with clean sand and a 
mixture of clean sand and clay, both of which were completely fertilized and 
planted to com, %vlieat, rye, oats, and buckwheat are reported, the purpose of - 
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wliicli was to determine the influences of the physical propertie^s of soil on the 
j-ield of crops. 

The crops grew miicli faster and the yields were considerably greater on the 
sand clay mixture than on the sand. With corn the best results were obtained 
with a mixture of 5.4 kg, of sand and 0,9 kg. of clay. The wheat, rye, oats, and 
buctelieat yield on the sand-clay mixture were as large as in good loam soil. 
When sand was treated with nitric acid and water allowed to i)ercoIate through 
nearly all the nitric acid was washed out, ■while the sand-clay mixture 
under the same circumstances retained a large part of the nitric acid. 

Experiments to explain the greater crop-producing power of the sand-clay 
mixture on the basis of greater absorptive power for plant food, greater 
moisture-retaining power, and greater capillarity were unsuccessful. Studies 
of the root development of the crops and physical experiments with the two soils 
led to the conclusion that the sand grains when wet offer considerable resistance 
to the gi’owtti and spreading of plant roots, wdiile when mixed with clay the 
clay acts as a lubricant between the sand grains, thus permitting roots to spread 
throughout the mixture, making a greater feeding area, and resulting in larger 
crop yields. 

It is concluded from the results as a whole that the physical condition of a 
soil determine.s in large measure the availability and extent of utilization of 
plant food by plants and, therefore, exercises considerable influence on the 
yield of crops. 

Unfavoiable mfluence of too close a stand of trees on the water economy 
of poor pine soils, xVlbest {ZtscJir. Forst u, Jagdw,, If! {1915 ), No. 4, pp, 241--^24S, 
figs, 2 ).—Investigations on the effect of thinning out the stand of pine trees on 
the moisture content of light sand soil of relatively low fertility are reported. 

A pine tree thicket 20 to 25 years old was divided into three plats. The num¬ 
ber of trees on two of the plats was reduced and the resulting brushwood 
removed from one and allowed to remain on the other. Soil moisture observa¬ 
tions made during two growing seasons thereafter showed that in the soil of 
the tliinned-oiit plats there vras a noticeable and permanent increase in the 
moisture content. The increase was greater for the plat on which the brush¬ 
wood covering was allow’ed to remain. This is attributed to the decrease in 
evaporation caused by the covering. It is also thought that the brush in¬ 
creased the fertility of the soil. 

It is concluded that a proper thinning-out of pine tree growths on poor sand 
soils, hut allowing the brush to remain, is beneficial not only to the trees but to 
the soil. 

A note on relative saturatioii, G. Bnowx (Jour, Ecology^ S (1915), i, 
pp. SO, SI).’—The author discusses and proposes as a general expression for the. 
condition of a soil with regard to its relative saturation, the formula (lo-ni) /W, 
in which w— the mass of a given quantity of soil with its contained moisture;" 
m — the mass of same soil when air dry. and W the maximum water capacity, 
all being expressed in grams. 

For each natural habitat there will be a minimum, an optimum, and a maxi¬ 
mum value of the ratio, the optimum indicating those edaphic conditions under 
which the association or formation remains stable, the maximum and mini¬ 
mum indicating the limiting conditions beyond wdiich it can no longer be main¬ 
tained as such, but ■will be replaced by a drier or wetter type. Eelative satura¬ 
tion 'as here indicated would, it is claimed, prove an efficient measure of the 
»11 water without taking into consideration the physical condition of the soil, 
and would serve to differentiate edaphic conditions and to distinguish natural 
habitats. 
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Pot tests witli fertilizers compared -with, field trials, G. N. Coffey and H, F. 
Tuttle (Jour, Amer* So€, Affron,, 7 (IBlo), -To. S, pp. 129-139, fig. 1 )*— Pot 
fertilizer experiments with, wheat on different soil types are reported, the 
purpose of which was to determine the Taliie of pot tests for indicating the 
fertilizer requirements of a given soil. 

The pot tests vrere made with soils as similar as possible to those upon 
wliicli field trials are being conducted and the results compared with those 
secured in the field, the idea being to duplicate field conditions and. fertilizer 
treatments as nearly as possible. Five-gallon glazed clay pots about lOi in. in 
diameter and 12 in. deep were used. The surface soil and the first 6 in. of 
subsoil from different fields were used, and equal weights (about 10 kg.) of 
both soil and subsoil were used in each pot. It was found that the results of 
pot tests and field trials made as indicated agreed on the whole very closely. 

Data on the experience with fertilizer pot tests at other experiment stations 
were also obtained, the consensus of opinion of those reporting success being 
that if one element is needed the pot test is quite reliable in indicating it, while 
if two or more elements are lacking the i^ots may differ from field indications. 

It is concluded from the results of these experiments and the experience of 
other stations that pot tests may be made of very great value in determining 
the relative need of the soil for different plant food elements. To secure the 
best results the soil should be placed in the pots in as nearly the same position 
and condition as in the field and receive the same fertilizer treatment as in 
field practice. "'Both soil and subsoil should be used, the surface soil being 
taken to the depth at which the most marked change takes place, usually about 
the depth to whicii it is plowed. Air drying and excessive lianclling should 
be avoided. . . . 

**A somewhat larger quantity of seed per acre should be sown and the plants 
thinned to about the same number per acre as in the field and to an equal num¬ 
ber per pot. While most stations have grown the plants to maturity, the 
results secured here seem to show that with wheat a period of one month to six 
weeks is sufileient to indicate the relative fertilizer need of the soils studied. 
The dry weight is considered most reliable. The tests should be made in not 
less than triplicates and statistical methods should be applied.” 

General notes on manures, their value and use, J. S. J. McCall 
Dept, Aar, IPiibA, 2 (1915), pp, 8 ).—General information on the subject, includ¬ 
ing brief instructions as to the purchase of fertilizers,, is given with particular 
reference to the tobacco-raising localities of Nyasaland. 

Illustration of important properties of peat litter, G. Ejeppeler (Mitt, Ver, 
Ford. Iloork'nltiir Dent Mekdies SS (1915)^ Fo, S, pp. 41’^4-k Pk, $), —Comparative 
experiments on the properties of peat litter and straw with reference to their 
values when used in stable manure are reported. 

It was fount! that 300 gm. of peat litter absorbed 4,500 gm. of water as against 
800 gm. of water absorbed by 300 gm. of straw. Two gm. of peat litter absorbed 
approximately 1 liter of ammonia in the same time that 2 gm. of straw absorbed 
only 0.2 liter of ammonia. It was also found that pulverized straw molded 
much more quickly than pulverized peat with the same content of water and 
nutritive solution. 

These results are taken to indicate that peat litter is much more valuable 
than straw for use in stable manure, inasmuch as its superior absorptive power 
for water and ammonia and its inhibitive action toward bacterial decomposition 
will prevent the loss of ammonia .from animal excrement. 

Investigations on the a“bso,i^tive po^r of peat dust for water, H. Minssek 
(Mitt Ver, Ford MoorliMUfir Deut, Eeictie, S3 (I9M), Wo, S, pp. 44~52},—Bx- 
periiaents with eight samples of four different kinds of' peat are reported, the 
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purpose of whicli was to determine tiieir absorptive powers for water wben 
pulverized to the following different degrees of fineness: Ten to 20 mm*^ 4 to 6 
mm,, 3 to 4 mm., 2 to 3 mm., 1 to 2 mm., 0.4 to 1 mm., 0.2 to 0.4 nain,, 0.1 to 0.2 
mm., and less than 0.1 mm. 

From the results obtained, the peat dust made from pare kinds of peat having 
grains 0.2 to 2 mm. in diameter is considered to have on the average the greatest 
absorptive power for wmler, 

Eeat litter and nitrogen deficiency, W. Bessch (ZtscJir. Moorkultur u. 
Torfverwert., IS (1915), i, pp. SSSS ),—^Data from various sources are 
reviewed which, taken as a whole, indicate tliat peat litter, owing to its greater 
absorptive power, w^'hon used in the handling of animal excrement permits less 
loss of nitrogen hy leaching and evaporation than straw litter and produces a 
stable maniire much richer in available nitrogen. 

The infiueiice of lime nitrogen on the germination of barley and wheat, 
B. TRNKiL and B, Mysik (Ztschr. Landiv. YersiicJisia. Osferr., 18 {1915}, No. 3, 
pp. 58-63). —ExperimePits with a sandy loam soil well stocked with humus and 
plant food to determine the effect of additions of 200, 600, and 1,200 hg. per 
hectare (178, 534, and 1,068 lbs. per acre) of lime nitrogen on the germination 
of wheat and barley, when planted at the same time as and 4, 8, 13, 17, and 26 
days after treatment with lime nitrogen, are reported. 

The smallest addition of lime nitrogen retarded the germination of wheat 
and barley planted at the time of treatment The retardation with wheat w’-as, 
however, greater than with barley. The medium application of lime nitrogen 
retarded the germination of both wheat and barley planted at the same time 
as and 4 days after treatment, but the recovery of the barley was rapid while 
the wheat recovered more gradualiy. With the largest lime nitrogen addition 
the barley lilanted at the time of treatment and 4 days later was retarded 
strongly, and the effect was noticeable in barley planted S days later. The 
recovery was also very gradual. The germination of wheat planted at the tlme^ 
of treatment and 4 days later was almost completely inhibited, no germination 
taking place until after the seventh day in the second case. In wheat planted 
8 days after treatment only slightly unfavorable effects w^ere noticeable. 'The 
fi’ansformation of the lime nitrogen into urea, ammonia, and nitric acid oc¬ 
curred very rapidly. 

The action of the nitrogen of a new molasses-sludge fertiliser, T. Pfeiffeb 
and W. SiMMEBMACHEB (FuIiUng^s Landw. Ztg,, 64 (1915), No. 7-8, pp. i77-ifS7).— 
The work of others on the fertilizing value of molasses sludge in different com¬ 
binations is briefly reviewed, and pot experiments with oats and mustard on ,a 
sand soil mixed with loam, comparing ammonium sulphate and a so-called 
superphosphate molasses sludge fertilizer as sources of nitrogen, are reported. 
This fertilizer contained 1.87 per cent total nitrogen, O.OB per cent 
ammonia nitrogen, 9.21 per cent water-soluble phosphoric acid, and 4.44 per 
cent potash. Sufficient sui^erphosphate was added with the ammonium sul¬ 
phate to place the ammonium sulphate pots on the same basis as the molasses 
sludge pots wnth reference to phosphoric acid. 

Greater yields of oats w-ere obtained witli the ammonium sulphate tlian with 
the molasses-sludge fertilizer, but in both cases the increase in yield decreased ms 
'the nitrogen additions increased. This result is attributed in both cases to the 
^presence of an excess of phosphoric acid, it being found that in pots receiving 
no,,nitrogen,fertilization the yield of dry matter wms greater with low than 
with''high,phosphoric acid fertilization. 

After'''harvesting the oats, mustard was planted in the pots to determine the 
,a'fter effect of ;the' ty?o fertilizers. It was found 'that the,molasses-sludge fertilizer 
l»d a better aftar',,effect than the ammonium sulphate. The increase in th^j 
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combined yields of oats and Bimstard increased in amount as the nitrogen ad¬ 
ditions increased. It is thonglit, therefore, that at least in the case of the 
molasses fertilizer the excess of phosphoric acid favox’ed the utilization of the 
nitrogen by the plants. 

In consideration of these results and of those obtained by others it is con¬ 
cluded that the molasses-slndge fertilizer is from 53 to 74 per cent as effective 
as ammonium sulphate as a source of nitrogen for plants. 

The production of phosphate rock in 1914, W. G. Phalen ( U. B. GeoL Sw'veti, 
Mineral Resourees of the United states Calendar Year 1914, pt, S, pp, 

This r-eport deals with the production, sale, and use of phosphate rock in 
different States, and with imports and exports of fertiliser materials during 
1914. ' 

The marketed production of phosphate rock in the United States in 1914 was 
2,734,043 long tons, which represents a decrease of 12 per cent in quantity and 
19 per cent in value compared with the production in 1913, and a decrease of 
7 per cent in quantity and 37 per cent in value as compared with the average 
annual production of the 4~yeaT period prior to 1914. The quantity of phos¬ 
phate rock mined in 1914 2,049,174 long tons, or nearly 16 per cent less 

than that mined in 1913. In Tlorida the decrease amounted to nearly 19 per 
cent, in Tennessee 3 per cent, in South Carolina 1.4 per cent, and in the IVestern 
States 13 per cent. 

There vms reported to the Survey in 1914, 48,317 long tons of phosphate rock 
as having been sold in finely ground form for direct application to the soil. 
During 1914, 964,114 long tons of phosphate rock were exported from the 
United States, mainly from Florida, which represents a decrease of 402,394 
long tons as compared with tlie export in 1913. 

The phosphate industry in the Southern and Western States and in foreign 
countries is briefly discussed. 

Potash production in California, T. H. Koeton (U. 81 Dept Cam.^ Conh 
Epts.f N'o, IS7 (1915) y pp. 1164-^1169). — ^This report states that attempts to 
develop a domestic potash industry are more advanced in California than in 
any other section. The most promising mineral source of potash is thought to 
be tile saline deposits at Searles Lake in San Bernardino County. It is also 
stated that experiments liave indicated the technical feasibility of ex¬ 
tracting sulphate of potash from Utah alimite, but the utilization of the 
enormous masses of seaweed growing off the Pacific coast is considered to offer 
better chances of solving the potash problem. Data as to the supxaly, compo¬ 
sition, harvesting, preparation, direct use, and extraction of the potixsh of kelp 
are given. The author is of the opinion that anj^ extended successful de¬ 
velopment of the industrial exta*action of potash salts from the kelp beds 
**would ultimately place this country in a position to cover not only the large 
domestic demand for these conipoiiuds, but to meet German competition in other 
lands, more especially in supplying the wants of countries on the Pacific^ 

The waste from sawmills as a source of potash, C. T. Gimingham (Jour. 
Bd..Agr. ILonclonJ, 22 (1915), 2, pp. 146 - 148 ).—Attention is drawn to the 

possibility of utilizing %vood ashes and flue dust obtained from sawmill furnaces 
in place of kalnit when potash manuring is contemplated by farmers and timber 
merchants In the neighborhood ot sawmills. Analyses of wood ash and flue 
dust showed that the latter is the more valuable, sometimes containing as high 
as 10 per cent of potash and having about the same fertilizing value as kainit. 

Cultimtion of seaweed in Ireland, G, H. PErHYBEiDGE (Dept. Agr. mid Teoli. 
Imtr. Ireland Jour.y 15 (1915), JJo. 3, pp. 540-549, pis. 5 ).—It is pointed out in 
this article that the varieties of seaweed useful as potash manure all grow 
attached to rocks or stones, and consequently these weeds are absent from those 
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portions of tlie coast wliere sncli rocks and stones are not present; tliat is, in 
sandy or muddy bays or estuaries* The process of so-called cultivation liere 
described consists in providing suitable anciiorage, generally large stones, be¬ 
tween tlie tide marks in such localities, upon which the seaweed may be made 
to grow. 

Experiments with a kieselguhr-sulphite fertilizer, L. Keen {Papier PAg,, Ifi 
{Wm, 10, pp^ 194-19$; ahs. in Ghem. Ahs., 9 {191$), No, 8, p. 108$),—A 
mixture consisting of equal parts of waste sulphite liquor from chemical pulp 
mills and impure kieselguhr, containing appreciable amounts of soluble potash, 
phosphates of lime, and soluble silica, was found to be easy to distribute and to 
be of considerable fertilizing value. 

Experiments vrith hay crops showed that the sulphurous acid of the waste 
liquor had passed into harmless compounds. An analysis of a sample of the 
mixture gave the following results: Loss on ignition, 36.74 per cent; nitrogen, 
0.15; total sulphates, 4.04; silica soluble in hot hydrochloric acid, 0.099; silica 
soluble in caustic soda solution, 33.39; iron and alumina, 1.33; lime, 4.43; 
magnesia, 0.15; phosphoric acid, 0.99; and potash, 0.48 per cent. The value of 
this mixture as a fertilizer is attributed largely to its considerable content of 
soluble silica. The organic matter present in the mixture also appeared to be 
beneficial in soils deficient in humus and furnished a favorable medium for 
bacterial growth. 

Agricultiiral lime analyses (Md. Agr, Goh Quart,, No, 68 (1915), pp, 11 ).— 
Actual and guarantied chemical analyses of 133 samples of agricultural lime 
offered for sale in Maryland during the period from June, 1914, to May, 1915, 
and mechanical analyses of 16 samples of ground limestone and ground oyster 
shell are reported, together with a brief statement on the use of lime. The text 
of the Maryland lime-inspection law is also given. A warning is given against 
the purchase of so-called stone-meal fertilizer, which, it is stated, contains 
approximately only 20 per cent of calcium and magnesium oxids and no soluble 
potash or phosphoric acid. 

Favorable action of manganese on the bacteria of leguminous plants, M, D. 
Olaeu (Compt Bend. Acad, ScL [Pnr/s], 160 (1915), No, 8, pp, BS0-28S; ahs, 
in Gliem, Ahs,, 9 (1915), No, 11, p, 1525 ).—Experiments on the effect of ’manga¬ 
nese on the nitrogen-fixing bacteria from the root nodules of leguminous plants 
are reported. 

Manganese sulphate was added to a nutritive medium (containing 2 per 
cent sucrose), in which the bacteria were cultivated, in amounts varying from 
1 part per 10,000,000 to 1 part per 100,000. After incubating at 19® 0. for 48 
hours, it was found that the maximum increase in nitrogen was obtained when 
the manganese was present In fhe strength of 1 xnirt per 200,000 of nutritive 
medium.' Two other experiments with a slightly weaker nutritive. medium 
irhich contained less initial nitrogen, extending over 50 and 114 days, showed 
that tile optimum quantity of manganese was 1 part per 50,000 of nutritive 
medium in each case. The nitrogen increases in the presence of manganese 
were in all cases considerably greater than in the controls. 

Prom these results the use of manganese as a fertilizer is thought to be 
iinportant from the standpoint of the bacterial fixation of nitrogen. 

Mussels as manure (Jour. Bd, Agr. ILondonl, 22 (1915), No. 2, pp. 156, 
157).—Prom an inquiry made by the Board of Agriculture of England into the 
manurial value of mussels it was found that in some cases mussels would 
have a certain, manurial value. The whole mussel (shell and contents) would 
seem, to contain from 0.7 to 1 per cent of nitrogen, 0.14 to 0.54 per cent of 
phosphate, and. from 0.09 to 0.13 per cent of potash.*’' The mussel shells con- 
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sist almost wholly of carbonate of iime. To obtain the best results it is con¬ 
sidered advisable to crush or grind the mussels and mix them with the soil. 

Soot as manure {Jour, Bd. Agr, {London], 21 {19W), NO'. 11, pp. 
ahs. in MarJu Lane EiVpress, IIS' (1915), No. 4353, p. 261; Jour. Soc. Chem. Indus., 
SJf (1915), No. 1, p. 360; Ohem. Ahs., 9 (Wlo), No. 12, pp. 1651, 1652).—The com¬ 
position, fertliiziiig value, and use of soot on different crops are briefly dis- 
cussed. 

It is shown that soot is very variable in weight and Gomi30sition. Domestic 
soot is usually the richest and may contain from 8 to 6 per cent of nitrogen. 
The lighter the soot the higher the percentage of nitrogen. The weight per 
bushel varies from 9 to S3 lbs., and a good soot should not weigh more than 
28 lbs. per bushel. The average soot from dwelling houses was found to con¬ 
tain about 1 lb, of nitrogen per bushel. Soot is especially recommended for 
the top-dressing of wheat and other grain in early spring. It is usually applied 
at the rate of about 20 bu. per acre. It is most easily handled and gives the 
best results if mixed with loam and superphosphate and potash salts before 
application. 

Analysis of the flue dust from iron works is reported showing phosphoric 
acid 0.96 per cent, potash 5.92, and lime 7.28. It is stated that there are 
large (iiiantities of this material which might be profitably used as a fertilizer. 

Analyses of fertilizers—fall season, 1914, B. W. Ivilgoee et al. (Bui. N. C. 
Dept. Agr., dd (1915), No. 4, pp. 92). —^Actual and guarantied analyses of 264 
samples of fertilizers and fertilizing materials offered for sale in IS^ortli Caro¬ 
lina during 1914 are reported which show that their composition is, as in 
previous years, in general about as guarantied. Brands of fertilizers regis¬ 
tered for the season 1914-15 are also reported with their guaranties. 

Commercial fertilizers, W. B. Cadt (Porto Rico Bd. Agr. Eiirpt. Sta. Bui. 
IS (1915), pp. 15; Spanish Ed., pp. IS). —^Tliis bulletin contains actual and 
guarantied analyses of 91 samifles of fertilizers and fertilizing materials for 
sale in Porto Kico in 1914 and of 13 samples of guano and S samples of wood 
ashes. Of the fertilizers analyzed 23 were found to be deficient in one or 
more constituents. The phosphoric acid content was equal to the guaranty in 
all hot 4 samples and in many samples exceeded the guaranty. The guanos 
analyzed contained sufllcient fertilizer material (0.3 to S.40 per cent of nitrogen, 
2.54 to 37.18 i)er cent of phosphoric acid, and from none to 3,7 per cent of 
potash) to be considered worth exploiting. 

A short note on the purchasing of fertilizers and the text of the law regu¬ 
lating the registration and inspection of fertilizers and fertilizing materials are 
also given. 

Analysis of fertilizers by the Virginia Deiiartment of Agriculture for 
1915 (Dept. Agr. and Jmniigr. Va. Bui. 100 (1915), pp. 12-25). —^Actual and 
guarantied analyses and valuations of 213 samples of commercial fertilizers 
and fertilizing materials offered for sale in Virginia in 1915 are rei^ortecL 
According, to the actual analyses, of the total number/Of samples examined, 
about 8 fell below the guaranty in composition. 

[Fertilizer analyses], H. J. Vipond (Union So, Africa Dept. Agr. Ept. 
1913-14, pp. 230-233). —^Analyses of bat guano, commercial fertilizers received 
from manufacturers and farmers, kraal manure, and limes and limestones are 
reported. The quality from the agricultural standpoint of limestones available 
in Transvaal Is discussed. 

Statistics of the commercial fertilizer industry in Austria-Hungary, P. W* 
Dafbkt and B. MiklxVUz (Ztsclir. Landw. Termchsio. Osterr., 13 (1915), No. 
1 -2, pp. Statistical data on the production, sale, use, exports, and 
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imports of siiperpho^^liate, Tliomas slag, sodium nitrate, ammonium sulphate, 
and potash salts in Austria-Hungary for the yeai* 1907 to 1912, inclusive, are 
reported. 

ilGRIGlMUSAI BOTAIY. 

Studies on variation and selection, A. L. and Mbs. A. 0. Hagedoobn (Ztscfir, 
IndukMve Ahstam. u. Vci'erhimgslehre, 11 {1914), A'o. S, pp. lJf5-18S, figs. 4; 
a'bs. in Internal. Inst. Agr. IBomeJ, Mo. Bui. Agr, Intel, mid Plant Diseases, 5 
{1914), No. 4, P* 4^77). — This is a survey of the progress that has been made in 
the Meiiileliaii interpretation of variation and selection. The difficulties of the 
present terminology are pointed out and a plea is made for a more precise 
definition and use of terms. Some criticisms by zoologists are discussed in con¬ 
nection with facts previously cited by the authors (B. S. R., 31, p. 130), who 
claim that genes can not be modified by any selection. 

Graphic representation of Mendelian inheritance, P. Wagkeb (JahresheT. 
Per. An-gew. Boi., 11 {191S), No. 2, pp. ISl-Ml, fg- !)•—device is described 
which is intended to present concretely to students of heredity anti breeders 
the manner and practical results of the combination, in breeding practice, of 
one, two,, or three pairs of characters as carried through several generations. 
Examples of the results obtained from its use are discussed. 

Inheritance of the capacity for production, T. Roembe (Fuhling's Landio. 
Zig., 68 {1914), No. 8, pp. 251-^268; abs. in Intermt. Inst. Agr. IRome'}, Mo. Bui. 
Ag7\ Intel, and Plant Diseases, 5 {1914), No. 8, pp. 1010,1011). —Investigations 
cited are held to show that there is no essential diiference as regards mode of 
inheritance between morphological and biological characters. But since bio¬ 
logical characters are apparently the expression of a number of units, the in¬ 
vestigation of the Mendelian inheritance of capacity for production is very 
difficult on account of the numerous slight variations arising in the second 
generation. Although (on account of the difficulty or impossibility of analyzing 
the hybrids according to their capacity for production) agricultural breeding 
work can not utilize Mendelian laws with as much certainty and fullness as can 
some branches of horticultural work, it is held that in the crossing of two 
races all the possible combinations of the unit characters borne by each will 
appear, that the further possibilities of crossing will become evident, and that 
the only true test of hereditary disposition and hence of breeding value in a 
strain is not its outward appearance but its actual progeny. 

These points hold for all types of breeding, and the possibility of obtaining 
thereby forms more productive or otherwise more valuable than either parent 
is regarded as highly important It obviates the necessity of using individuals 
having extreme development in greatly desired lines, perhaps combined with 
deficiency in less desirable ones, so that by the third generation the breeder 
may reach a definite result without any fear of valuable material ’having been 
unwittingly discarded. 

Morphology as a factor in determining relationships, J. M. Gbeenman 
{Atner. Jour. Bot., 2 {1915), No. 3, pp. 111-^115). — ^Discussing some investiga¬ 
tions and views on morphology and relationship as recently published, the 
author calls attention to the necessity for cooperation by the larger botanical 
institutions throughout the world. This is held to be an essential condition for 
the numerous specialized and intensive studies necessary to development of the 
life histories of plants and other exact and detailed study of problems bearing; 
upon the main phases of phylogeny and the chief lines of evolution of the 
higher plants. 

The, expeximmtal study of genetic relationships, H. H. Baeteett (Amer,, 
Jmr. Botf B {1$15}^ No. 3, pp. 13B-155 ).—The author holds that the immediate 
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aims of tlie geneticist are (1) to observe the origin of new and distinct forms, 
the genetic relationship of which must; therefore, he known, (2) to determine 
the conditions which brought these forms about, so as to be able to produce 
them at Avill, and (3) to study their hereditary behavior and their morpho¬ 
logical aiid chemical characteristics in order to provide a basis for sound de¬ 
duction in regard to the genetic relationships of organisms. All of these aims 
are declared to have been realized in some measure as a result of the recent 
activity in the study of genetics. This view is upheld in a synthetic discussion 
of the work and opinions of various authors. 

Subdivisions should extend as far as any one finds necessary, since the 
geneticist needs to have definite designations for much smaller groups than the 
ecologist or the morphologist is likely to he interested in. Manuals should 
supply the needs of either class. 

The genetic relationship of parasites, F. D. Keen (Amer. Jour. Boi., 2 
(1915), No. S, pp. 116-131). —This discussion lays emphasis on parasites as an 
aid in determining specific and generic relationships in their hosts. This is 
illustrated w-ith examples drawn from the author’s previous study (B. S. R., 
27, p. 424) on hosts as paralleling parasitic species of the genus Gymnosporan- 
gium. 

Bysteinatic relationships among the nodule bacteria of some legumes, R. 
Keugee (Beitrage mr Artejifrage der Knollchenhaloterien einigcr Legmninosen. 
Inaug. Dins., Univ. Leipsic, 1913, pp. 56; aJ)s. in Ztsohr. Bot., 6 (1914), No. B, 
pp. 782, 783). —The author has been able by cultivation, it is claimed, to separate 
Bacillus radicicola into four groups according to the legumes with which they 
are associated, namely, Lupinus perennis, L. angustifolius, L. Ittieus, and 
Ornitliopus sativm; Tioki sativa and Pmim arvense; Medicago lupuUna, M. 
sativaj Melilotus alhus, and THgonella fccnumgrwcum; and Lotus uUginosus^ 
AntligUis 'vulneraria, and Tetragonolohus purpurm. 

No relationship was noted between Y. sativa and Y. fala in this regard, and 
Fhaseolus vulgaris, Trifolmm prateme, OmdrycMs sativa, and Boja Mspida 
showed no relationship among themselves or with the others studied in this 
respect 

IProblems in soil bacteriology, J. G. Lipman (Alts, in Science, n. ser., 42 
(1915), No, 1079, p, S16), —^Attention is called to the desirability of a further 
study of a number of problems in relation to soil bacteria, among them the 
location of species, their associative and antagonistic relations, their role in 
the formation of humus, and the effect of temperature, moisture, aeration, and 
other factors influencing their activity in the soil. 

The effect of certain organic soil constituents on the fixation of nitrogen 
by Azotobacter, B. Williams (Abs. in Science, n, scr., 42 (1915), NO’. 1079, 
pp. $20, 321). —This paper gives the results of a study of the effect of various 
organic compounds, such as are likely to be found in soils, on the growth of 
Azotobacter. 

The results indicate that the fixation of nitrogen by Azotobacter is only 
slightly influenced by the compounds investigated. Hydroquinon and salicylic 
aldehyde were the most toxic of any compounds studied, while esculin, quinic 
acid, and borneol gave marked stimulation to the growth of the organism. As 
a rule, the effects of the compounds on the micro-organism were not in accord 
with what has been reported of their action oh higher plants. Concentrations 
which are fatal to certain higher plants only slightly depressed fixation. Such 
compounds as nicotln, picolin, guanidin, 'and skatol exhibited toxic properties 
similar to those usually ascribed to these substances, though caffein stimulated 
the growth of the organism. Many of the nitrogenous compounds used, which 
have been reported as beneficial to higher plants, had a markedly depressive 
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effect on nitrogen fixation. In this respect the simpler compounds were more 
prononneed than were the more complex, and it is suggested that this condi- 
tioii is not one of toxicity, but that the nitrogen of the compounds was used 
in preference to tliat of the atmosphere. Urea, glycocoll, formamid, and allaii- 
toin were especially active in depressing fixation. 

Selection of nitrogen compounds by Aspergillus, W. Zaleski and I?. 
Ejijkow (Ber. Bent. Bot Qeselh, S2 (1914), No. 7, pp. 479-483). —^As a pre¬ 
liminary to a more general investigation regarding the selective power of mold 
fungi from among nitrogen compounds, the authors have studied the relative 
utilization by Aspergillus of nitrogenous material in case of ammonium and salts 
amino acids supplied in a nutritive solution containing also glucose and mineral 
salts. 

It appears that in the presence of a good carbon source ammonia is a better 
nitrogen source for mold fungi than are amino acids individually, but it is 
thought that a suitable admixture of the latter may prove to he still better for 
this purpose. 

Formation of albumin in yeast, W. Zaleski and W. Israilsky (Ber. Deut. 
Bot. Oesell,^ 32 (1914), No.,7, pp. 472-479).—The results of a preliminary study 
of yeast supplied with nitrogen sources in different combinations are claimed 
to support the view that yeast forms its nitrogenous material not from ammonia 
or from amino acids separately but from a certain admixture thereof. 

Theories of fermentation, C. L. Alsbesg (Abs. in Scmice, n. ser., 42 (1915), 
No. M80, p. 359 ).—^According to the author, there are two types of theories of 
fermentation, one of which deals with the mechanism by which the substance 
fermented is converted into the end products of fermentation, while the other 
deals with the physiological role.which fermentation plays in the life of the 
fermentation organism. 

In the present paper it is suggested that fermentation is the expression of the 
metabolism of energy of a micro-organism. As an explanation of why a small 
mass of organisms converts a relatively large mass of material,‘the author calls 
attention to the energy requirements of the organisms, which possess a large 
surface area in comparison with their mass, and to the fact that there are 
excessive losses of heat due to radiation from the liquid medium in which the 
organisms live. 

Albuminous crystalloids in potato leaves, Helena Hubebt (Osterr. Bot. 
Ztsclir., 64 ( 1914 ), No. 7, pp. 273r277). — The author reports that the formation 
of albuminous crystalloids is plentiful in young leaves of potato plants grown 
from tubers in darkness and moisture, but much less so in plants grown in 
light and that the crystalloids diminish rapidly in etiolated plants after these 
are exposed to light. The crystalloids, which appear only in» the leaves, are 
abundant in the intumescences on the leaf surfaces, also in the interior portions 
of the leaf, when grown under glass, but they disappear with the shrinking 
of the intumescences. 

Anthocyaiiiii in plants, Y. Gbave (Umschau, 18 (1914), No. 32, pp. 643 - 646 ). — 
Tills is a ciiseiission of contributions by several authors mentioned regarding the 
presence, composition, and significance of anthocyanins in plant cells. 

A study at cliloroplasts, A. P. PoNOitAEEw (Ber. Deut. Bot. Gesell., 32 
( 1914 ) 1 No. 7, pp. 433 - 4 ^ 8 ). —^The author gives some details of a preliminary 
study of living cliloroplasts as regards their structure, varying* consistency, 
coagulation, vacuolation, chemical behavior, and evidences noted of colloidal 
characters. 

A contributioii to the physiological theory regarding chlorophyll, D. 
IwANowsKi (Ber. Deut Bot. Gesell., 32 (1914)^ No. 7, pp. 4SS-447, fig. 1 ).— 
Ooncluding a further study, (E. S. B., 31, pp. 12T, 128) of the relation between 
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light absorption and the production of coloring materials in leayes, the author 
states that the absorption of blue light waves is related to the presence of the 
S^eilow pigment, which weakens greatly the violet rays which are energetically 
absoii)ecl by the pliotosyuthetic pigments. These facts explain the protective 
infliieiice, previously noted, of the yellow pigments on the pliotosyntlietically 
active coloring material. 

The curve of absorption in clear sunlight shows a second maximum of 
assimilative energy in the violet region, but its height is lessened by the 
presence of the yellow pigment. 

Clreen plants are thus fitted by tlie properties of their pigments to assimilate 
carbon in direct sunlight without suffering excessive injury to their chlo¬ 
rophyll, They employ a portion of the energy of the less effective red rays 
for this purpose, these being readily absorbed, while the violet rays are in 
part suppressed ].)y the yellow pigment. 

Substances separated by plants in arid regions of Argentina, G, Spegazzini 
(.dik Soc. Oient. ArgoiUna, 77 (1914), Yo. 3—Jf, pp. 151-158 ).—^This is a dis¬ 
cussion of plant efflorescences, exudations, and incrustations under arid condi¬ 
tions, as regards tlielr production, iDropertios, and probable significance. 

Changes due to climate and soil in cultivated crops, J. Bukovansicy (Wiemr 
I.amlw. Ztg,, 64 (1914) > Yo. 93, pp-. S23, S24, figs. 2 ).—It was found that severe 
losses ill spring, despite promising* early growth in case of clover from southern 
Europe as compared with that from more northerly regions, were correlated 
with the mode of growth of the smaller roots, which in the former variety 
radiated from a region near the surface, but in the latter ])ranciied mainly 
from the deeper portions of a strong tap root. 

Phenological dates and meteorological data recorded by Thomas Mikesell 
between. 1873 and 1912 at Wauseon, Ohio, X W. Smith (ilfo. Weather Rev., 
Sup. t (1915), pp. 28-98, pi. 1, fig. 1 ).—^Phenological data are given of 16 
clifflerent kinds of fruits, 20 varieties of field and garden crops, 48 species of 
forest trees, shrubs, and vines, and dates of blossoming of 114 different species 
of plants, for the period 1SS3“1912. In addition, tables are given showing the 
principal meteorological data and certain crop and fruit yields in the county 
where the observations were made. No attempt has been made to correlate 
the data regarding the weather conditions and the advance of vegetation, the 
object of the paper being to record this new series of observations for the use 
of students of the subject 

Studies in the physiology of germination, E. Heilpern (Osterr. Bof. Ztschr., 
64 {1914), No. 7, pp. 286-293, figs. 2 ).—In experiments with seeds of /BtJmsa 
eynapiuvi, Acer platanoidcs, GGranluni pjjrenaiciim, Ranunculus acer, (Enotliera 
Weuuis, and SUene acauUs, all showing a rest period, it was found that no con¬ 
siderable influence was exerted on germination by exposure to snow, ice, water, 
or air at 0"^ G. x^egardless of the existence of a rest period. 

As to duration, the rest period differed in different plants, appearing to be 
in some degree an individual property, but hot to depend upon locality and 
date of harvesting in a' given species. 

Dimorphism as to fruit forms was shown by Tragopogon duMus, T. orientaUs, 
and T. porrifoUus, those of the first named showing also physiological dimor¬ 
phism as regards germination. 

The action of plant metabolism products on plants, I, II, W. Sigmtjhu 
(BiocliG'm. Ztschr., 62 (1914), No. 5-6, pp. 299-886; abs. in Jour. GImn. Soc. 
ILofulonJ, 106 (1914), No. 620, I, pp. 787-789}.—Them two articles deal with 
the action of about 70 nitrogenous products on the germination of various seeds, 
the first part dealing with alkaloids and the second iaeludiixg glucosids, tannins, 
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and tlieir cleaTage products. The percentage germinating after treatment 
and the rate of growth of roots and stems were investigated in each case as 
affected by the different substances and the results given in connection with 
each. 

Xtiglit intensity and substratum as related to germination, A. Ottenwaldek 
{ZUcJir. Bot, $ (1914), Jo. 10, pp, 185-848, figs. 8). — ^Experimentation similar 
to that of Lehmann (E. S. R., 28, p. 327) is said "to have shown that germina¬ 
tion of seeds depends largely upon temperature, but both this requirement and 
that of light are found to differ, not only in general with species, but individu¬ 
ally wnth age and parentage. The light requirement as regards intensity is 
closely related to temperature, the former increasing as the latter is lowered. 
The illumination period is related also to temperature, but more closely to light 
intensity. Seeds which are sensitive to light are also strongly influenced by 
weak acids. 

The hypothesis of a catalytic influence of light is said to have received, 
support from these observations. 

A bibliography is appended. 

The influence of light from the mercury vapor lamp on the germination 
and early growth of plants, W- Carl (Beitr. Biok PflMz,, 12 (1914), No. S, 
pp, 4S5-437, pi. 1). —The author states that ultraviolet rays were found to 
exercise an injurious influence on sprouting plants as regards both germination 
and subsaiuent development in the early stages. This is claimed not to be due 
to warmth or to ozone but to the chemical influence of the ultraviolet rays. 

The influence of light on etiolated leaves, E. SchSnfeld (Beitr. Biol. 
Pfiansi., 12 (1914), No. S, pp. So 1-412, figs. 55).—Reporting experiments with 
light influence on numerous plants, mostly of familiar species, the autlior 
states that individuals whose leaves had remained small in darkness usually 
renewed growth measurably with access of liglit, this response, however, being 
weaker in older leaves and in general stronger in the younger parts. Beyond 
a certain point no response was obtainable. 

On account of the fact that recovery may be limited to certain portions, 
abnormal leaf forms may result, some of which are described. Recovery of 
color and renewal of growth are held to be separate phenomena, the former 
always preceding. The longitudinal growth of parallel veined etiolated 
leaves when brought into the light is checked, but these show a tendency to¬ 
ward attainment of normal breadth. 

A bibliography is appended. 

The influence of humidity and illumination on growth in length of seed¬ 
lings, Helexe Jacobi (Osterr. Bot. Ztsclir., 64 (1914), No. S-4, PP- 04-101; ahs. 
in Bot. OenthL, 126 (1914), No. 9, p. 212). —Continuing previous work (E. S, It, 
28, p. 22T), the author has investigated the joint effects of moisture anti light 
on plants. 

It was found that in experiments carried out with bean seedlings in moist 
air where the product of light intensity by exposure period was a constant a 
larger value of the time factor was needed than heretofore to produce retarda¬ 
tion of growth; that is, the presence of moisture decreased the effect of the in¬ 
tensity factor on the growth of the plant. 

The influence of air movements on illumination of foliage," J. von Wiesner 
{Ber. Dent. Bot. GeselL, 32 (1914), No. 8, pp. 559-565). —^This is a discussion of 
ttie tendencies noted of leaves on certain plants to assume positions habitual 
or advantageous in direct ox" in diffused light or to return to such positions 
after being disturbed by wind of longer or shorter duration and of the loss of 
this tendency in aging leaves. 
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Effect of Mgli freijiiency currents on plants, E, Hombebges (UmscMu^ IS 
(1914), 1^0. S6, pp. 733-735, figs, 2; ahs. m Internat Inst, Agr, IBomeJ, Mo, But 
Agr, Intel, and Plant Diseases, 5 {1914) i AIo. 11, pp. 1430, 1431). —Tlie aiitlior 
carried out experiments witli several common vegetables along tiie same gen¬ 
eral lines as those followed b 5 ^ Lemstrdiii, Lodge, and others (E. S. R., 20, 
p. 930; 21, p. 317), by employing alternating electrical currents of very high 
potential and rapidity of oscillation. It is claimed that the large increase in 
growth and in chlorophyll formation, was due to the oscillating held and not to 
heat generated by the current. 

Tlie influence of chloroform on assimilation by chlorophyll, K. von Kokosy 
{Boppe-^eylePs Ztsclir. Physiol. Oliem., 93 (1914), Bo. 1-2, pp. 145-153, fig, i).— 
The author found in experiments with Elodea canadensis that a 0.074 per cent 
solution of chloroform lowered chlorophyll assimilation by this plant. 

Interned factors regulating plant growth, E. Dostau {Biot Listy, 1914^ p. 
205; ahs, in Bot. CentfjL, 125 (1914), Bo, 23, p. 585). —^Tiils is a study of the 
developmental correlations observable within the plant itself. 

The author found that parts of a stem of Scrophularia nodosa, bearing a few 
leaves, when cultivated separately developed from the basal portions root-like 
structures, from the middle portions leaves, and from the terminal portions 
flower buds. It is held that under normal conditions the leaves regulate develop¬ 
ment in tlieir axillary buds and affect likewise that of neighboring portions of 
the stem. The leaves exert an influence upon floral development. The activity 
of the cotyledons also shows a correlation with the development of their axillary 
and higher buds. This is probably to be ascribed to the organic material given 
up by the cotyledon, as on its exhaustion (especially in carbohydrates) the 
correlation decreases or disappears. 

Oreen leaves do not appear to regulate stem development, but they do appear 
to influence root development, as do also other organs as a rule. 

Cell adjustment following decapitation and inversion of shoot, F. Neeef 
(Ztsehr. Bot., 6 (1914)i Bo. 6, pp. 435-547, pt 1, figs, 32), — This is a contribu¬ 
tion to experimental anatomy of plants, being an account of studies, with bibli¬ 
ography, regarding the effect of decajiitating or inverting a growing shoot on the 
laterals, as shown by the resulting position and arrangement of the cells, fibers, 
and tissues and the relations of the cambium thereto. 

The rise of sap in trees, Fahenholtz (Baturwmenschaften, 2 (1914), Ba. 
24, pp. 594, 595; ahs. in Bot. Centht, 123 {1914), Bo. 21, p. 549).—This is a 
discussion of the more Important views offered up to this time regarding the 
causes of sap ascent in tree.s. 

Inventory of seeds and plants imported by the Office of Foreign Seed and 
Plant Introduction during the period from January 1 to March 31, 1913 
(17. S. Dept. Agr., Bur. Plant Indus. Inventory Bo. 84 {1915), pp. 51, pis. 6 ).— 
This inventory gives economic notes regarding about 400 plant introductions, 
the material being largely contributed by correspondents in various foreign 
countries who have sent the material either in response to requests or on their 
own initiative. 

FIELD CEOFS. 

Management of irrigated land, P. Knoeh {Behrmha Bta. But 152 (1915), 
pp. 5-24)- —^T^his bulletin briefly discusses various phases of irrigation and gives 
results of the effect of fall irrigation on potatoes, corn, beets, biarley, wheat, 
and oats for 1911, 1912, and 1913 at the Scottsbluff substation, in cooperation 
with the Bureau of Plant Industiy of the U. S, Department of Agriculture, 
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Tlie average gain in yield for each crop was, respectively, 2, 22, 15, 23, 19, and 
15 xier cent for the three years. 

Ill a study to determine the best method of irrigating potatoes the following 
yields were obtained as averages for 1912, 1913, and 1914: Two liiiiidred and 
ninety-six bn. per acre by iriigating every row and keeping the soil moist and 
the plants in a growing condition; 270 bu. per acre by begimiing irrigation after 
the plants required water, then irrigating every row according to common farm 
practice; 239 bn, per acre by irrigating alternate rows at such times as the 
crop required water (at the first irrigation every other row was skipped, at the 
second irrigation the skipped rows were irrigated and the previously irrigated 
rows omitted, and so on throughout the season); 234 bn. per acre by irrigating 
every row but permitting the ifiants to suffer between irrigations; and 215 bn, 
per acre by irrigating every other row throughout the season. The rank in 
marketable tubers was 1, 2, 4, 3, and 5. 

Data here presented that were collected by the IT. S. Reclamation Service 
shonr that with barley, corn, oats, potatoes, rye, stock beets, sugar beets, and 
wheat, larger yields were obtained when the crops were grown on alfalfa 
stubble than when grown on land that had not been in alfalfa. In some cases 
the increase was over lOO per cent. 

Sowing alfalfa in the spring with and without a nurse crop and in the grain 
stubble are noted as three successful methods that wein tried. With the excep¬ 
tion of the first crop it was found best to irrigate alfalfa after the hay was cut 
The time of cutting alfalfa made no material difference as to the total yield 
obtained during the year, provided the irrigation was normal. Tests showed 
that three cuttings produced as much hay as four cuttings, provided the last 
cutting was made at the same time in both cases. 

It was more profitable to plow under second or third alfalfa stubble than to 
plow under the whole crop in the production of sugar beets. In all instances 
of either spring or fall plowing of alfalfa stubble in various ways for sugar 
beets, the yield was not affected as long as the work was done well and the 
alfalfa crowns destroyed so as to prevent volunteer growth. Sugar beets 
plants in rows IS and 20 in. apart were more successfully irrigated and in 
general produced more than rows spaced 24 and 2S In. apart 
County* experiment farms In Ohio.—^Annual reports for 1914, C. E. Thoene 
(Ohio ma, Bui, 2S6 (IBIB), pp. 225-21/^, 24B-291, figs, S).—This bulletin com¬ 
prises reports for 1914 of the work of the experiment farms located in IMiainl, 
Paulding, Hamilton, Clermont, and Washington counties in continuation of that 
previously noted (E. S. R., 31, pp. 226, 430), with the exception of the ■Wash¬ 
ington County experiment farm, the work of which is here reported for the 
first time. A brief outline of the wmrk of these farms by C. W. Montgomery i.s 
included. The reports for the several farms give results of fertilizer and barn¬ 
yard manure experiments with rotation crops including corn, oats, wheat, soy 
beans, clover, tobacco, and sugar beets, and of variety tests with corn, oats, 
wheat and soy beans. 

A general summary of the fertilizer work states that in every case, excepting 
at Paulding, acid phosphate has produced a marked increase of crop. ‘‘ When 
the acid phosphate has been reinforced with muriate of potash there has been 
a further Increase of crop in all the tests, excepting again that at Paulding, but 
the additional increase has not always been sufficient to cover the added cost of 
the fertilizer. At Wooster the increase in corn has abundantly justified the use 
of the potassium, while that of wheat has not The residual incx^easeln the 
clover and timothy, however, has been sufficient to justify the adding of the 
potassium salt, xvith a margin to' spare, even when the cost of the potassium 
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lias been more tlian twice as great as that of tiie phospiioriis. At Strongsville 
the increase due to the potassium salt has not in any case been sufficient to 
cover the additional cost of the fertilizer, the average total gain for the addi¬ 
tion of 260 lbs. of iiinriate of potash in each rotation being but .$1.39 over that 
produced by acid phosphate alone. 

“ Where the potassium salt has been added in the smaller cinantlties used in 
the other tests, the cost being 50 cts. per acre for each crop at Germantown, 
Carpenter, and Findlay, and $1.25 per acre for each crop at the county experh 
nient farms, this additional cost has been returned in the increase voitli a lib¬ 
eral margin in every crojy, but the wheat crops have not always been suffi¬ 
ciently increased to pay for the potassium without the help of the residual 
effect on the clover following the wheat. Taking the entire rotation, lio\vever, 
the present Indications are that on all these county experiment farms the use 
of such a combination of phosphorus and potassium as has been employed in 
these tests will produce a greater net gain per acre than will the pliospliorus 
alone. 

“The addition of nitrogen in nitrate of soda has been justified at 
Wooster in the total results of the rotation, although the increase of corn has 
not recovered the additional cost of the fertilizer. The smaller riuantity of the 
nitrate used at the district and county experiment farms has been paid for in 
the increase at Carpenter only, the apparent increase of wheat in rotation 2 at 
the llianii county farm being offset by the low yield of corn, indicating that 
soil variation has as yet had more to do with the effect tliaii nitrogen in the 
fertilizer. The average results of the two years’ work on the Clermont county 
farm justify the addition of nitrogen to the fertilizer, and it is highly probable 
that these results will be confirmed by longer tests, as the soil of that farm 
had been depleted by a still longer tieriod of exhaustive luisbaiidry than that 
which had brought the Wooster farm to its present condition.” 

The addition of acid phosphate to farmyard manure at the rate of 40 lbs. 
to the ton of manure has given inci'eased jdelds. 

[Field crops] work of the Belle Fourche reclamation project experiment 
farm in 1914^ B. Axjne (U, S. Dept Agr,, Bur, Plant Inilus,^ Work Belle 
Fourche E'Xpt Farm, 191^, pp, 1-6, 8-14, 1&, fiff* !)•—^This reports the con¬ 
tinuation of work previously noted (E. S. B., 32, p. 430), and gives data on cli¬ 
matic and crop conditions of the project in South Dakota, together with acreage, 
yields, and farm values of crops produced in 1914, an inventory of live stock, and 
notes on cooperative work. Yields of the rotation crops are given for 1914 and 
tlio average yields compared with those of 1912 and 1913. The average sugar 
content of beets for 1912, 1913, and 1014 was 14,S, 19.1, and 22.1 per cent, 
respectively. 

Data show a decided increase in yields of all crops in 1914 over the preceding 
seasons, except with potatoes. 

“ Beets after oats (manured) have given a higher average yield for the three 
years than beets after oats without manure. The difference, though, in favor 
of manured oats was not large until 1914, when the average of the plats after 
the manured oats was 1.3 tons higher than the average of the plats after oats 
without manure. Corn after beets has shown a decided effect of the preceding 
crop. In the seasons of 1913 and 1914 corn after beets had an unhealthy appear¬ 
ance during the early part of the summer and the yields obtained were compara¬ 
tively low. Potatoes after manured beets have shown an increase in yield over 
potatoes after beets without manure, while potatoes after manured oats have 
not yielded any higher than potatoes after oats without manure. Spring wheat 
after alfalfa has produced high yields all three years.” 
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In testing 14 different rates varying from 2.5 to 25 lbs. of seed per acre, tlie 
best yields of alfalfa generally were obtained on tbe plats wliere a liglit rate of 
seeding was used. From 4.5 to 6 lbs. per acre seemed satisfactory. 

Early spring seeding of alfalfa was more satisfactory tban late spring seed¬ 
ing, and better results were obtained with a nurse crop tlian witlioiit one. A 
decided advantage is noted in seeding alfalfa in late ^.iimmer in grain stubble. 

Tiie net return in 1914 from a 12-acre alfalfa field on gumbo soil, from wliicii 
tlie second cutting was made a seed crop, was $87.70 per acre. Bsperiments in 
fall irrigation of alfalfa showed a slight difference in favor of the plats not fall 
irrigated. “As long as the fall irrigation has no detrimental effect on the 
alfalfa, it appears desirable to irrigate in a dry fall, in order to start the alfalfa 
early in the spring.” 

Variety tests with corn gave yields ranging from 81.5 to 45.4 bu. per acre. 
Experiments in spacing corn in rows 42 in. apart show that 14 and 17 in. in the 
row gave more satisfactory results than 7, 10, or 21 in. 

The work of the San Antonio experiment farm in 1914, S. H. Hastings 
(U.'/S h Dept, Agr,, Bur, Plant Indus,, Work Ban, Antonio Bxpt, Barm, 1914^ 
p‘p, 16, figs, 6). —^Tliis reports work in continuation of that previously noted 
(E. S. R., 82, p. 832), and aside from giving data on the climatic conditions for 
the year at San Antonio, Tex., data are included on rotation experiments, experi¬ 
ments vuth cotton, milo maize, Canada field peas, Sudan grass, corn, and cow- 
peas, and experiments in pasturing oats, and brief notes on horticultural work. 

The value of rotation is shown in the higher yields of crops in 2-year rota¬ 
tions rather than with the same crops grown continuously, except in instances 
where cotton followed sorghum. 

“ The effect of manure on crop yields at San Antonio under the conditions 
during the years 1910 to 1914 have not been consistently significant. The yields 
of cotton, corn, and milo maize have generally been slightly increased by manur¬ 
ing. The increases, however, have not been sufficient as yet to justify the ex¬ 
pense of the treatment. Manure has caused a slight decrease in the yield of oats 
following manured cotton.” 

As a result of testing the single-stalk method of gi’owing cotton (E. S. B., 32, 
p, 434), it is stated that “in all cases the close-spaced rows gave higher yields 
than atljoliiing rows in wdiich the plants w’ere wade spaced, the range of increase 
being from S8 to 125 per cent in favor of the close-spaced rows. Results Avith 
cotton thinned 25, 41, and 51 days after planting were somewhat inconclusive. 
Planting cotton in rows 4 ft. apart resulted in larger yields than spacing rows 
3, 5, or G ft. apart 

Besuits of experiments wdtii Canada field i^eas, including a test of 70 vari¬ 
eties, have shown this crop to be valuable as a green-manure crop and for hay. 

It is noted that “ oats can be pastured up to January without seriously injur¬ 
ing the hay crop. It Is advisable, therefore, to xilant early in the fall, at least as 
early as the first of October. Pasturing the oats severely in the wdnter and 
early spring has a very marked effect in reducing the yields of hay or grain, 
but this in turn may be offset by returns from the pasture.” 

Bivision of field husbandry*—Summary of results, 1914, W. L. Geaham 
ET AL. (Oauadff Ewpt. Farms Bui. 83 (1916), pp. 56 ).—This bulletin is a general 
siinimaiT of eontiniiecl w'ork previously noted (E. S. B., 32, p. 530), giving 
data as to yields, cost of production, rotation of crops, and the results of differ¬ 
ent cultural methods obtained on the various experiment farms of Canada. 
The crops used in these experiments were mangels, turnips, corn, hay, wdieat, 
oats, barley, potatoes, buckwheat, timothy hay, peas, alfalfa, flax, and clover. 
The cost of production on the various farms is given as follows: Barley $12.78 
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per acre, 23.7 cts. per bushel; potatoes $49.25 per acre, 21 cts. per bushel; wheat 
$13.78 per acre, 43.7 cts. per bushel; hay from $11.90 to $13.25 per acre and from 
$5.70 to $5.86 per ton; corn silage from $21.97 to $30,75 per acre and from $1.91 
to $5.36 per ton; turnips from $28.98 to $45.56 p>er acre, from $1.86 to $2.50 per 
ton, from 5.4 to 8.73 cts. per bushel; oats from $15.90 to $18.30 per acre and 
from 24.7 to S3 cts, per bushel. 

Fertilizer tests at the central farm in a rotation of mangels, oats, clover liaj^ 
and timothy have shown a distinct advantage of barnyard manure alone over 
commercial fertilizer on this soil, but point to the possibility of combining the two 
to good advantage if the manure is scarce or high in price. Fertilizer tests wdtii 
oats, potatoes, and turnips, and variety tests with oats, turnips, sugar beets, 
and carrots, are also reported. 

Report of the Bavarian Cereal Breeding* Station in Weiliensteplian, 
1912-13, L. Kiessling (Landw. Jahrd, Bayern, Jf (1914), 6, pp, 576-683 ).— 

This summarizes -work in breeding and variety testing of cereals for 1912 and 
1913. 

Results of variety tests of wheat, oats, and rye, Gr. M. Gabeen (North 
Oarolina Sta, BtiL 2S2 (1915), pp. 3-28). —^The results given in this bulletin 
Include tests made at the Buncombe, Iredell, Blantyre, and central station 
farms, covering periods ranging from 1 to 10 years and presented in tabular 
form. It is noted that with wheat practically all of the evidence of these experi¬ 
ments is in favor of the smooth varieties outyielcling the bearded, and that 
home-grown seed also outyielded that imported from outside the immediate 
vicinity. 

“Abruzzi rye has been found to far excel the common rye in yield of both 
grain and straw. It is also ten days to two weeks earlier. It is especially 
recommended for those who wish to sow rye for late fall or early spring pasture, 
or for winter cover crop. 

“ There has been found, upon the W’-hole, about 50 per cent,difference between 
October sown and December sown wheat on the Iredell test farm. In every 
instance there is a progressive decrease in yield from the sowing on October 10 
to that on December 21. This is based on two years’ tests and the results will 
doubtless not be changed by future experiments. Wheat in the vicinity of the 
Iredell test farm should be sown as early in October as danger from the 
Hessian fly will permit.” 

Storing the grain crop, J. F. Hoffmann (Landw. Mefte, No. 28 (1915), pp. 
40 , figs. 10). —^A treatise on methods for the artificial drying of grains, with 
illustrations of various types of dryers. 

Zellers’ hay and coal table (Hooper, Nehr.: The Zellers FuUisMng Vo., 
1915, pp. 51). —This is a table giving the values of pounds and tons up to two 
tons with prices ranging from $2 to $14.25 per ton. 

Stacks, E. Rabatb (Vie Agr. et Rurale, 5 (1915), No. IS, pp. 229-234, Jigs. 6).— 
This article gives the results of a study of, the site, form, dimensions, construc¬ 
tion, cover, and cuhature of stacks. Mathematical formulas and diagrams are 
iisM to calculate seientifleally the true proportions and cubature of different 
forms of stacks of hay and cereals. 

Selection of yellow alfalfa at the Rrasnokntsk Experimental Station, P. N. 
Konstantinov (Belslc. Khois. i ZMsov., 246 (1914), Oct, pp. 17S-191). —This 
gives the results of selection and hybridization work with Medieago falcaia in 
an effort to secure a plant sufficiently hardy to withstand the soil and climatic 
conditions of southeastern European Russia and sufficiently prolific to become a 
valuable forage crop. 
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The composition of yellow alfalfa at Tarious stages of development 

to be as follows: V 


Oom.position of yetloio alfalfa at 'various stages of growili. 


stage of growth. 

Protein. 

Fat. 

i Nitrogen- 
free 

extract. 

Crude fiber. 

Ash. 

Begiimiiig of bloom. 

Bioomiiis!; ..... 

Percent \ 
16.42 
14. 70 
13.03 j 
7-65 ' 

Per cent. 
5 .19 
3.97 
3.11 ; 
2.42 

Per cent 
30.00 
3C. 89 
37.11 
35.76 

Per cent. 

34.62 j 
37.64 1 
39.97 < 

49.62 

Per cent. 

7.77 
6. SO 

6.78 
4.65 

Uipening of seeds. 

I) jiiig__-. 



Consideration of tlie parents and the hybrids showed that an upright growth 
was made l)y J/. saMva and a rather trailing growth by the yellow alfalfa, 
while the hybrids were intermediate in this character; the hybrid>s were also 
intermediate between the parents in thickness of growth and height. The 
yellow alfalfa bloomed most uniformly. In the coloring and the width of the 
leaves and the drooping attitude of the leaves, the hybrid plants ranged be¬ 
tween the parents. In abundance of foliage the hybrids approached the yellow 
alfalfa, while in shape and coloring of the seed the hybrid ranged between the 
parents. 

A special type of cage for the isolation of the hower stalk of mother 
beets, O. Mitnebati {Aiti M, Accach Lined, Bend. 01. tSci. Fis., Aiat. e Nat. 5. 
sen, B$ {19Li), H, No. 12, pp. 616-620, figs. S ).—^Tliis describes a cage consisting 
of ,a square-framed top covered with wire netting to which is attached a muslin 
curtain that surrounds the stalk and is secured around it at its base. The 
whole is supported by two sticks driven into the gi*oiind on opposite sides of 
tile plant. It is noted that this type of cage eifeetively prevents cross-pollina¬ 
tion, yet admits air and liglit and allows of easy access to the flower stalk for 
Iiand-pollination or examination. 

Bed clover seed production: Pollination studies, J. M. Westgate and H. S. 
Coe (U. S. Dept. Agr. Bid. 2S9 (lOld), pp. 31, figs. 7). —^This bulletin briefly 
reviews the work of previous investigators and describes the structure, develop¬ 
ment, and fertilization of red clover fiow'ers as well as the experimental meth¬ 
ods employed by the authors in securing cross-pollination and self-pollination 
at ilmes, Iowa (in collaboration with H. D. Hughes, L. H. Pammell, and 
J. K. Martin), Lafayette, Ind. (in collaboration with A. T, Wiancko and B. 
Bobbins), and Arlington, Ya. 

In regard to potency of pollen in self-pollination it is noted that ** an exami¬ 
nation of 30 flowers which had been self-pollinated for 55 hours showed good 
geriniiiatioii on the stigmas, but no fertilization. The number of pollen grains 
germinating on the stigmas ranged from 3 to 25 in each of the 30 flowers. 
The tubes had made a slow growth and none exceeded 4 mm. in length. JiM 
examination of 20 flowers which had been self-poliinatecl for 90 hours showed 
that one policm tube had attained a length of 7.5 mm., while the others were 
5 niin. or less in length. At this rate of growth the longest tube would have 
required about 48 hours more to reach the ovules, or about six days to traverse 
the entire distance from stigma to ovule. Flowers examined four clays after 
spxlnglng the cariiias showed the eggs in a disintegrated condition. It is there¬ 
fore proliable that in case of self-pollination the pollen tubes do not reach the 
ovules in time to effect fertilization. An examination of the 30 flowers which 
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had been cross-pollinated for 55 hours showed that fertilization had taken 
place in all of them.’’ 

The use of the thumb and finger or of a toothpick or toothbrush in artificial 
manipulation of the flower resulted in practically no seed in covered heads 
and in a reduced number in exposed heads as compared with those not coA^ered 
and not manipulated. 

As results of coA'ering untreated heads of cdover v^ith tarlatan it is noted that 
“ since no more seed was produced by these heads than may be accounted for by 
insects working on the flowers Avhen they were occasionally exposed for a short 
time on.account of rains or grasshoppers, we may say that clOA^er flowers must 
be pollinated by some agency before any seed is produced.” 

Clover heads covered before any flowers opened and kept coA^erecI, except 
while being artiflcially self-pollinated, until mature produced an average of 0.16 
seed per head in 1011 and O.OD in 1912. One hundred and twenty-five heads 
were worked in the first instance tind 170 in the second. Not a single seed was 
produced in lloAvers pollinated with ppllen from another head on the same pri¬ 
mary branch, and only one seed was produced in using pollen from a head on a 
different primary branch of the same plant when 200 floAvers were used on 10 
heads. Fourteen and three-tenths seeds per head w’ere produced in 13 heads, in 
which 20 flowers each were pollinated from a separate plant “ The results 
obtained in the last three experiments, as Avell as Avith all preceding ones, show 
that clover is practically self-sterile and that pollen must come from a separate 
plant in order to effect fertilization.” 

“ The bumblebee is an efficient cross-pollinator of red clover. Bumblebees are 
able to pollinate from 30 to 35 flowers a minute. The honeybee proved to be as 
efficient a cro^ss-pollinator of red clover as the bumblebee in 1911. When the 
precipitation was considerably below normal in June, July, and August, 1911, 
and but few nectar-producing plants were to be found, honeybees collected large 
ciuantities of pollen from red clovex*. In order to collect pollen they must spring 
the keels of the flowers. In doing this they cross-pollinate the floAvei'S. 

“A clover cross-pollinizing machine which was offered for sale on the market 
did not prove to be an efficient cross-pollinator of red cloA^er. The various types 
of hand-operated brushes which were used did not prove efficient as cross-polli- 
iiators of red clover. In nearly all cases Avhere these brushes were used the seed 
yield was decreased instead of increased. This was undoubtedly due to the 
bristles of the brushes injuring the flowers, since the av'erage seed yield of the 
plats AA'hich received these treatments Avith the brushes Avas lower than that of 
the plats which receiA^ed but one treatment.” 

A bibliography of nearly 50 titles is appended. 

Custom ginning as a factor in cotton-seed deterioration, D, A. Saunders 
and P. ¥. Carbon (U, S'. Dept. Agr, Bui. 288 {1915), pp. 8, figs. 5). —^Tlus 
bulletin gives the results of a test at GreenAulle, Tex., to determine the amount 
of mixing of cotton seed that may occur at the gin. The amounts of red seeds 
that appeared in samples of seeds taken at 5,10,15, 20, 25, and 30 minutes after 
the starting of the gin, in which the seed roll in the roll box had been stained 
red, were 52 per cent, 17.1, 7.4, 2.8, 0.5, and 0,1, respectiA’-elj’’. 

It has been shown that no less than 14 to 16 per cent, and probably much 
more, of the seed delivered to a patron at custom gins as ordinarily operated is 
seed of the Amriety ginned just previous to the arilval of his cotton. The results 
indicate also that some seeds from the second bale preceding are likely to 
appear in the seed delivered to the patron. This means that if diff’erent varie¬ 
ties are being ginned consecutively a patron will receive in the seed delivered to 
Mm at the gin an admixture of at least three varieties. It is apparent that if 
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sueli seed is planted oiiportnnity is afforded for a vast amount of cross-fertiliza¬ 
tion in tlie field, and deterioration begins.” 

It is noted that mixing may also occur to a small extent in tlie flues and in 
tlie distributing, cleaning, and feeding devices. 

As ways of minimizing tlie amount of mixing it is suggested that tlie patron 
cooperate witli tlie ginner. Tlie flues, feeders, and cleaners should be made as 
clean as possible and the roll in tlie roll box sliouid be dropped before ginning 
to secure seed for seeding purposes. 

A study of inheritance in the cotton hybrid, Sea Island and native St. 
Croix, S. O.Hablaxd (Ept Agr, Eivpt. Sta, Bt, Croiao^ 1918-14^ pp. 50-60, pt 1 ).—■ 
This article gives detailed descriptions of a native St. Oroix and a Sea Island 
“ chance ” variety of cotton and the Pi and P 2 generation hybrids resulting 
from a cross between these two varieties. The characters described include 
bracts, boll characters, calyx, and lint characters. 

Experiments with cotton in Sicily in 1914', A. Bouzi (Bot R, Giard, Colon. 
Palermo, B (1915), No. pp. 67S/f ).—^Tests of 11 varieties showed a range of 
from 32 to 35 per cent in yield of lint In fertilizer tests with 600 hg. of super¬ 
phosphate per hectare there \vas produced 1,447 kg. of seed cotton, which was 
a larger yield than with other fertilizers, including sulphate of potash, cyana- 
inid, and barnyard manure. Descriptions of the most promising varieties are 
given. 

Variation in the male hop, Hnmulus Xupulus, H. Wobmald (Jour. Ag?'. 
Bek lEnglandJ, 7 (1915), No. 2, pp. 175-196, pL 1), —^Tliis gives results of ex¬ 
aminations of male hop plants of both English and Oregon origin. 

The hops were found to vary in time of flowering and in characteristics of the 
bine, leaves, laterals (inflorescences), stipules, and flowers. The following 
type characters were discovered: (1) Time of flowering—early, medium, and 
late; (2) color of bine—green and red; (3) length of laterals—long and lax, 
short and dense; and (4) glands on the leaves—numerous and few. 

Classification of broom millets, M. G, Sieiusov (SeJsk. Klioz. i LBsov., 246 
(1914), Dec., pp. 556-576, figs. 4 )»—author arranges about 40 varieties of 
bi*oom millet into three groups, viz, Miliaceum effimim, M. eontraetMm or M. 
nutans, and M. compaetum, based upon the color of the grain. It is noted that 
a flower recpiired about 27 minutes to open, the greatest activity taking place 
between 11 a. m. and noon. 

Observations on potato culture, V. G. Kotelxikov (Belsk. Kho^^. i Ll^sov., 
246 (1914), Oct, pp. 221-232). —It is noted that large tubers used as seed 
produced larger yields, but that the net profit was not so great as when smaller 
tubers, averaging about 2 oz. each, were planted. Experiments showed that 
the -regetative energy of smailer tubers was greater by 7 to 11 per cent and 
that a thicker planting of two small tubers in the same hill gave 30 per cent 
more yield than larger ones planted more thinly. 

Prairie grass, W. S. Hum (Jour. Agr. INSio Eeal.J, 10 (1915), No. 4, pp. 
SM-318, figs. 4)» —^This notes the improvement by selection of Brom-m unioloidcs 
at the Mounsahaki Experimental Farm. The 3 ueM has been increased from 
100 to 1S3, or nearly doubled. 

The culture of rice in California, 0. E. Chambliss and E. L. Adams (U. E. 
Dept Agr., Farmers^ Bui. 688 (1915), pp. 20, figs. 7).—This contains recom¬ 
mendations based upon the results obtained at the Biggs Kice Field Station and 
a study of the conditions' under which rice has been grown in California. It 
covers preparation of the seed bed and of the seed, manner of seeding, irri¬ 
gation and drainage, methods of harvesting and thrashing, cost of production, 
varieties (inciiiding variety tests), methods of improvement qt the crop, notes 
on rice products, and eradication of weeds. 
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Bye grass culturej H, Mayee Gmelin (Meded. RijJcs Iloogere Land, Turn m 
BosehhoimselL IWageningenJ, 8 (191$), No. pp. 161 - 195 ). — Besults are given 
of cooperative ex^jeriments with several farmers to tlemonstrate the relative 
values of ordinary English rye grass, Imi^rovecl English rye grass, and Italian 
rye grass. The average yields of hay for 1014 v-ere, respectively, 295.25 hg. 
(3 cuttings), 318.25 kg. (3 cuttings), and 365.8 kg. (2 cuttings) per 100 square 
meters (119.6 sq. yds.). 

Uses of sorghum grain, 0. K.. Ball and B. E. Bothgeb (V. B. Dept Agr., 
Farmers' But 686 {W15), pp. 16, figs. IB). —This discusses the uses of sorgliuni 
grain as a feedstuff and as a food, with data as to the digestibility, preparation, 
and storage of the grain. 

Statistical data also show the value and acreage of grain sorghums in parts of 
Kansas and Oklahoma in comparison with the corn crop. 

Chemical analyses of air-dry samples of various grain-sorghum varieties 
grown at the Amarillo Cereal Field Station, Amarillo, Tex., from 190S to 1912, 
inclusive, are reported and summarized below: 

Composition of various grain sorghums. 



Num¬ 
ber of 
analy¬ 
ses. 


Protein 

(NX6.25). 


Carbo- 



■Weight. 

Kind ofsorgiium. 

W’'ater, 

Pat. 

hy¬ 

drates. 

Fiber. 

Ash. 

1,000 

kernels. 

Bushel. 

Milo mah^e. 

67 

Per ct. 
9.32 

Per ct. 
12,5^1 i 

Per ct. 
3.15 

Per ct. 
71.89 

Per ct. 
1.48 

Per ct. 
1.62 

Grams. 

36.1 

Us. 

58.1 

Dwarf miio maize. 

55 

9.38 

12.16 ! 

3.27 ? 

72.09 

1.47 

1.63 

31.4 

58.2 

Average of mito maize... 

122 

9.35 

12.37 ! 

3.21 

71.97 

1.48 

1.62 

34.0 

58.1 

Feterita. 

8 

0.58 

14.00 

2.90 

70,32 

1.48 

1.72 

32.2 

55.9 

Blaokbull kafir com. 

78 

9.58 

14.10 

3.47 

69.49 

1.58 

1.78 

21.6 

5S.0 

Dwarf blaeldiiill kafir 
com... 

18 

9.95 

13.09 

3.25 

70.49 

1.52 

1.70 

16.6 

58.7 

Bed kafir. 

37 

9.56 

12.01 

3.16 

72.03 ; 

1.51 

1.73 

18.5 

58.3 

Average of kafir com.... 

128 

i 9.61 

13.39 

3.35 

70.33 

1.55 

1.76 

20.1 1 

58.2 

SkaHn. 

10 

10.38 

15.17 

3.09 

66.86 

1.92 

1.98 

15,1 

57.9 

Grand average of all va¬ 
rieties. 

268 

9.52 

13.01 

3.29 

70.95 1 

1.53 

1.70 j 

26.6 

; j 

58.1 


Studies in Indian sugar canes.—I, Punjab canes, C. A, Babbee (Mem-. Dept. 
Agr. India, Bot Ber., 7 (1915), No. 1, pp. 112, pis. 19, fig. 1). —The classes of 
cane found in the Punjab are given. The morphological characters used in the 
description of the classes of cane are cane measurements, color of cane, and 
characters of the Joint, bud, leafy shoot, leaf sheath, and lamina. 

Morphological study of variation in wheats with s|)ecial reference to spike 
form, L. Detzel {Landio. Jafirh. Bayern, 4 (1914), No. 10, pp. 8S9-902, pis, 27, 
figs. 5). —This gives data secured by measurements of the length, thickness, and 
weight of inter nodes of, stem's, of “wheat plants, and discusses the tillering and 
the relation of parts of the plants to the structure of the spike. An apparatus 
for measuring the internodes of the spike is' described, also ten types of spikes 
on the basis of the structure and form of the spike. “A close relationship exists 
between the general morphological structure of the plant and the minor forms 
of the plant parts, which relationship can be slightly modified certain 
influences.” 
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Iiilieritaiice of-awn color in wlieats, li. Kiessling et al. (Landw, Jahrh. 
Bayern, 4 (1914) i ^0.^ 2, pp, 102-110 ).—^TMs work reviews previous investiga¬ 
tions along tills line and gives tlie results of studying tke inheritance of the 
wliite, yellowv light hrown, and hrown colors in the awns of wheats hybridized 
primarily for other purposes, since 1908. These colors or the factors proiliicing 
them seem to have followed the theoretical ratios very closely, i. e., 1:3, 
l:3;a:0andl:3(X3) :9(X3) :27. 

Report of the division of agronomy and botany for 1915, J. L. Btjbgess 
' {Bill. N. 0. Dept Agr., 36 (1915), i<fo, 9, pp. 4-82). —^Results are given of the 
examination and testing of 1,011 samples of farm seeds and 445 samples of 
vegetable seeds during 1915 according to the North Carolina Pure Seed Act. 

: A device for sampling grain, seeds, and other material, E. G. Boeeneb 
{TJ. B. Dept. Agr. Bat 281 (1915), pp. 4^ d).—^This bulletin gives a descrip¬ 

tion of the mechanical structure and method of operation of a device “ de¬ 
veloped primarily to meet the demands of grain and seed dealers and laboratory 
workers for securing a reliable sample of grain or seed from a larger portion 
of the material to be examined, graded, or analyzed. It can also be used for 
sampling flour, meal, feeds, coal, ore, or any other material of like kind for 
examination or analysis and to mix or blend and divide two or more streams 
of unlike material of the kind specified, so that the two resulting streams will be 
a thorough mixture of the original two or more kinds of material. Another 
application of the device which should be of special interest to the grain trade 
is that a sample can be divided so that one-half can be used for testing and 
grading and the duplicate half either turned over to the seller or to the buyer 
of the grain or retained for future reference.” 

The operation of the device does not require power of any kind, gravity being 
all that is necessary to make the material pass through It. 

Eradication of ferns from pasture lands in the eastern United States, H. R. 
Cox (U. S. Dept. Agr., Farmers^ Bui. 681 (1915), pp. 12, figs. 8). —This gives 
results of experiments conducted in southern New York to eradicate the 
seented fern (DenmtwdPm pimetilobula). It was found that cutting off the 
tops close to the surface of the ground, twice a year for two years would kill 
out nearly all of the ferns. 

Experiments v;ere made in 1912 and 1913 to test the efficacy of spraying as 
compared with cutting and to learn the best method of obtaining a stand of 
grass and clover on the fern-infested areas. The siiray materials used were 
solutions of salt, arsenite of soda, and iron sulphate. These materials were 
used in quantities of equal value. The results of these tests showed the follow¬ 
ing facts: 

Salt -is the best spray material of the three. With ferns at an average 
degree of thickness on the land, 150 lbs. of salt dissolved in 60 gal. or more 
of water to the acre for each application are sufficient. Two sprayings a year 
are about as effective as four, and are to be recommended. Cutting Is some¬ 
what cheaper than spraying. Furthermore, the cutting does not interfere -with 
young clover and grass coming in on the infested patches after the first treat¬ 
ment. Tills method, therefore, is to be recommended in preference to spraying 
In most situations. In some places the land is so stony as to interfere with 
cutting, in which case spraying may be the best method. It wms found that 
scattering seed on the patches where ferns had grown was the most important 
means of getting a stand of grass and clover, and that liming and fertilizing 
in addition to the seeding were of considerable benefit.” 

It is noted that similar methods would probably be equally effective in eradi¬ 
cating the brake (Fteris aq'nUim ). '' , ■ '' 
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[Seport on Eorticultnral Investigations], B. Aitnb (U. S. Bept. Agr>, Bur, 
Plant Indm,i IVorh Belle Fourehe Bxpt, Farm, 1914, pp, 14^ 15), —variety 
list Is given of orchard and small fruits and ornamental trees and shrubs 
planted on the Belle Fonrche Experiment Farm in 1914, together with a brief 
note on the condition of trees and shrubs previously planted. 

Onions, E. W. Jordan (St, Paul, Minn.: Wedb Publishing Co., 1915, pp, 95, 
figs. 41 )^—practical treatise on onion culture which discusses the onion with 
reference to its history, botany, importance, climatic and soil requirements, 
varieties, importance of good seed, fertilizers preparation of seed bed and seed 
planting, different tj^pes of onion growing, care and management of the crop, 
harvesting storing marketing yield and cost of growing and onion pests. 

Onion ctiltivation, F. Watts (Imp. Bept. Agr. West Indies Pamphlet 78 
(1915), pp. SO). —A concise treatise on the growing, harvesting, and marketing 
of onions. 

Some tests of tomatoes, L. B. Uichanco {Philippine Agr. and Forester, 4 
(1915), No, S, pp. 59-68, 70SO). —^An account is given of tomato growing in the 
Philippine Islands, including a discussion of insect pests and diseases, and 
data on variety, pruning, training, fertilizer, irrigation, and transplanting 
tests. 

A bibliography on tomatoes and tomato culture is appended. 

Rail shipments and distribution of fresh tomatoes, 1914, W. A, Sheeman, 
P. Froehlich, and H. F. Walker (U, S, Bept. Agr. Bui. 290 (1915), pp. 12, 
pt 1, fig. 1). —In this bulletin an effort has been made to list largely by railroad 
stations the actual shipments of tomatoes for table use in 1914, the returns 
being incomplete in some cases owing to the failure to receive reports from 
certain shipping agents. In addition to tabular data for the various States, 
the data are also presented in the form of a map and charts, all of the areas 
shipping at a given period being grouped in a zone and thus showing the 
various competing areas as well as the dates of heaviest crop movement. 

The total reported shipments of table stock for 1914 was 11,995 carloads, 
nearly one-half of the entire crop being shipped from the State of Elorida. 
The State>s next in importance are Mississippi, New Jersey, and Texas, each 
shix>plng from 1,100 to 1,500 cars. It has been estimated that a somewhat 
greater number of tomatoes is grown for canneries, catsup factories, etc., than 
for table use. 

Pruning (Oregon Sta. BuZ. ISO (1915), pp. 72, figs. 58). —^This bulletin is 
comprised of five separate articles, as follows: Plant Physiology as Eelated to 
Pruning, by W, M. Atwood (x>p. 4-11), in which the author calls attention to 
the various conditions which surround the tree and which are often sufficiently 
effective to modify or do away entirely with the beneficial effects of thorougli 
pruning practiced without regard to the other conditions; The Study of Fruit 
Buds, by B. J. Kraus (i)p. 12-21), in wdiich a discussion is given of the nature 
of fruit-bud development and location of buds on different classes of orchard 
trees, and a table is included showing the relation of position of bloom to 
bearing in the commoner varieties of Oregon apples and pears; Pruning 
Young Trees, by O. I. Lewis (pp. 22-47), in which consideration is given to 
the principles of pruning and their application to young nonbearing and bear¬ 
ing trees of various orchard fruits; and Pruning the Bearing Apple and Pear 
Tree (pp. 48-60) and Pruning the Bearing Prune Tree (pp. 01-72), both by 
y. B. Gardner. 
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A complete work on the praiiin^ of fruit trees, J. F. Moody (Perth, Western 
Amfralia: Govt, 1912, pp. 135, figs. 175).—\ treatise on the pruning of all kinds 
of fruits and nuts grown in Western xAustralia. 

New dosage tables, C. W. Woodwoeth (California Sta. But 257 (1915), pp. 
S-16, figs. S).—A new principle applicable to the construction of dosage tables 
was discovered while making a careful comparison of tlie rate of charge in 
the dose necessary to compensate for the differences in leakage. The prin¬ 
ciple is that an arithmetical series of leakages is related to a geometrical 
series of dosages and both correspond to the same complex series of sizes of 
tents.. 

This bulletin discusses the application of the above principle to the construc¬ 
tion of dosage tables and points out the errors in the tables commonly used. 
A set of tables based on the new principle is given and discussed. 

The fruits of Germany {DeutscliJa’nd‘’s Ohstsorten, 7 (1911), I, Nos. 19, 
pis. 8, figs. 4; 20, pis. 8, fi-gs. 5; 21, pis. 8, figs. 5; II, Nos. 22, pis. 4, figs. 3; 23, 
pis. 4, fig. 1; 24. pis. S, figs. 4f S (1912), I, Nos. 25, pis. 8, figs. 4; 26, pU. 8, 
figs. 4/ 27, pis. 8, figs. S; II, Nos. 28, pis. 12, figs. 6; 29, pis. 12, figs. 4/ 30, 
pis. 12, figs. 5; (1913), I, Nos. SI, pis. 8, figs. 5; 32, pis. 8, figs. 6; S3, pis. 8, figs. 
8 ; 12 11918}, Nos. 34-36, pis. 36, figs. 14; toith descriptive text).—A continua¬ 
tion of serial accounts of German fruits started in 1905 and consisting of sets 
of three parts with descriptions of four varieties of fruit in each part (E. S. B., 
24, p. 641). The annual sets of the years noted continue descriptions of pear 
and apple varieties and also describe a number of currants, gooseberries, and 
cherries. The descriptions and illustrations follow the arrangement in the 
sets previously noted. 

Beeent progress in fruit production in Hungary, D. Angyal and J. CtYOEy 
(Internat Inst. Agr. IRoine}, Mo. Bui. Agr. Intel, and Plant Diseases, 6 (1015), 
No. 5, pp. 652-657).—A short account of the fruit industry in Hungary with 
reference to climatic conditions, distribution of the chief species of fruit trees, 
native and foreign varieties, area of orchard lands and estimated yields, re¬ 
search work and education, state encouragement of the fruit industry, and 
associations. 

Fruit packing and the marketing and exporting of fruit, J. F. Moody and 
J. Bamage (TFest Aust. Dept. Agr. But 46 (1915), pp. 77, figs. 108 ).—treatise 
on the packing and marketing of citrus, and deciduous fruits with special refer¬ 
ence to the preparation of fruit for the export trade. 

The pollination of the pomaceous fruits.—II, Fruit bud development of 
the apple, P. G. Beadfosd (Oregon Bta. But 129 (1915), pp. 10, pis. 6 ).—^This 
Is the second of a series of studies of the pollination of pomaceoxis fruit 
(E. S. R., 29, p. 541). 

In the present bulletin the author describes and illustrates with a series of 
plates the development of fruit buds of the Yellow Newtown apple. Buds were 
gathered throughout the work in six separate classes as follows: Axillary buds 
on the newest wood; terminal buds on the newest wood; buds from young 
spurs on second-year wood which had not borne fruit but seemed likely to bear 
in the following year: buds from spurs which were bearing in the current 
year; buds from spurs which had borne previously but had not blossomed in 
the current season, in other words, were “ resting a year; ” and buds from spurs 
which had blossomed but which had not set fruit, or having set fruit, had lost 
it early through dropping or thinning. Consideration is given to fruit bud 
^ differentiation in these various classes. A bibliography of literature cited is 
appended. 

The earliest differentiation in fruit buds was visible during the first ten 
days of July, there being possibly a slight variation from year to year. Samples 
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from material gathered tlirougiioxit a period of three years show very little, if 
any, difference between the stages reached at a given date in different years 
until well toward blossoming time, when the buds apparently become more 
responsive to external conditions. In the buds under observation the sepals, 
petals, and outermost cycle of stamens were easily recognizable by the fifth 
of August. By the middle of September the petals have become longer and 
wider, the stamens show- frequently the bi-lobed appearance, the other tw^'o 
cycles of stamens have appeared and are w^ell differentiated, and in many cases 
the carpels are already of fair size. Between this time and the last of No¬ 
vember the most striking change is in the carpels, which by the latter date 
have enlarged considerably. Carpels are also beginning at this time in the side 
buds. Material gathered the middle of February show^ed little or no change 
in the terminal blossoms but pollen mother-cell formation in the side buds is 
evident. During February and March the pistils begin to push up rapidly and 
the ovules appear. The petals and stamens appear to have completed their 
development and to be awaiting the expanding of the blossoms. 

A partial attemiff wms made to ascertain whether there is any difference 
among varieties in the time of fruit bud formation. The buds were examined 
from a number of different varieties on August 7, 1913. Although no con¬ 
clusion can be drawn from this study the work as far as it went showed be¬ 
yond probability that there is some little difference between varieties in their 
respective times of fruit bud formation, or at least as manifested in the de¬ 
velopment of the bud at the time wdien the samples were taken. In relation 
to the periods of ripening or to the times of blossoming the relative develop¬ 
ment in August has no exact correspondence. There is, how^ever, more agree¬ 
ment with times of blossoming than with the period of ripening. A hasty 
examination of material gathered from the same trees in December, 1913, 
indicated an approach to a uniform winter stage for the different varieties. 

All apple orchard survey of Berkeley County, E. O. Axjchtee (West Vir- 
ginia Bui, 151 (1915), pp. pi, 1, figs, 25 ),—This bulletin presents the 
results of a survey of the commercial apple orchards in Berkeley County, made 
during the summers of 1912 and 1913. Information is also given relative to the 
importance and distribution of the other fruit industries in Berkeley County, 
together wdth statistics on the fruit industries of West Virginia as a whole. 

The survey included" a total of 247 orchards of 5 acres or more and compris¬ 
ing 11,204.0 acres. Sixty per cent of these trees had not reached bearing age. 
Only 6 per cent of the total apple trees in the county w-ere over 18 years of age. 
The largest yields and incomes w^ere obtained from those orchards betw^een 19 
and 22 years of age. Only a limited amount of data wms secured on orchards 
older than this. The commercial orchards varied in size from 1 to 487 acres. 
The typical orchard is about 15 acres in area, although the average-sized orchard 
due to so many large company orchards is 45 acres. Although sufficient data 
could not be obtained to warrant conclusions as to the relation of size of orchard 
to yield and income, the survey indicates that the largest orchards are not the 
most profitable. 

The exposure or slope of the orchards is not an important factor in Berkeley 
County, since the sites are not steep or hilly. Eighty and five-tenths per cent 
of the orchards were planted by the square system, usually 30 by 30 ft. apart, 
although the tendency in later years was to plant 33 by 33 or 36 by 36 ft, apart, 
Generally only 3 or 4 varieties were found in a commercial orchard. Most of 
the bearing trees are Ben Davis, York Imperial,' Grimes, and Arkansas (Mam¬ 
moth'Black Twig).' In recent planting there is a tendency to eliminate Ben 
Davis and cut down the number of York Imperials, substituting such varieties 
as Stay man, Winesap, Jonathan, and Delicious. 
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Only a limited amount of data was obtained from company ^ and rented 
orcbards, but the survey indicates that those orchards managed by the owners 
tlieniselves are giving the largest yields and incomes. The largest yields and 
incomes are being obtained on the average from soils of limestone origin. Clean 
cultivation with cover crops is the popular method of handling orchartl soils. 
The 3-yoar-average income for orchards that have been cultivated 5 years or 
more since bearing is 108.3 per cent greater than for those orchards which have 
been in sod continually for the same length of time: The nonbearing orchards 
are generally intercropped with corn, althongli in many a 3-yoar rotation of 
corn, wheat, and hay is used. Stable manure on sod orchards gave the highest 
yield, while in cultivated orchards about the same yields \vere obtained from 
the use of either manure or commercial fertilizer. The greatest yields were 
obtained when both were used. 

Although about SO per cent of the orchards are pruned in the spring, pruning 
has not been practiced systematically and in most cases is poorly done. The 
most common insects found are San Josd scale, codling moth, green aphis, and 
woolly aphis, all being well controlled except the woolly aphis on the roots. The 
most troublesome diseases are collar blight, apple or cedar rust, and leaf spot. 
Black rot and twig blight are serious in some orchards. The collar blight 
is especially bad on the Grimes. Practically every orchardist in the country 
sprays. Lime-sulphur and arsenate of lead is the mixture generally used. 

Data are given on the cost of labor and various orchard operations. The cost 
of producing a barrel of apples was $1.25. The 3-year-average gross 'price per 
barrel was §2.25, leaving a net profit of §1 per barrel, and with a 3-year average 
yield of 40.2 bbis. per acre the net profit per acre was $40.20. About 50 per 
cent of the orchards in the county are producing below the average in yield and 
ineo'me, others ai*e yielding twice as much as the average. 

The fertilization of peach orchards, W. H. Alderman (West Yirgmia Bta>» 
Bui, 150 (1915), pp, 3-5.9, figs. 10 ),—^This bulletin describes three cooperative 
fertilizer experiments with peaches. The first was started by L, 0. Corbett in 
1S99 in the Miller orchards at Paw Paw and continued through 1004. The 
second was started by A. L. Dacy under the direction of the author in 1911 in a 
7-year-old orchard on the property of the Sleepy Creek Orchard Company, and 
the third was started in 1911 in a young orchard at Cherry Bun, W. Va. The 
results of the three experiments are presented and discussed and a brief 
review is given of fertiliser experiments with peaches conducted at other 
stations. 

Ill the earlier work in West Virginia better’ results were secured from com¬ 
plete fertilizers than from incomplete fertilizers. Of the separate elements, 
nitrogen gave the best results. Potash checked development and in some cases 
killed the trees and phosphoric acid ■ exerted no influence on vigor or pro¬ 
ductiveness. 

The exi)eriments at Sleepy Creek and Cherry Bun were both conducted on a 
shale loam soil, low in fertility. In the Sleepy Creek test the yearly growth 
of trees treated with nitrate of soda has been double that of plats receiving 
no nitrogen. The bearing surface of nitrogen-fertilized trees was t’wo and one- 
half times that of the nonnitrogen-fed trees at the end of the second year and 
there was a still greater difference at the end of the fourth year. The leaves 
of the nitrogen blocks were healthier and larger in size and about two and one- 
half times as iiumerotis. The nitrogen plats set an average of 76 per cent fruit 
buds each year against 60 per cent on the nonnitrogen plats. The yield of fruit 
was nearly doubled by the use of nitrogen. The fruit was not so highly colored 
on the nitrogen blocks and maturity was delayed several days. The high color 
'Of the fruit on the nonnitrogen plats is attributed to the extra sunshine that 
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penetrated tlie sparse sickly foliage rather than to the influence of potash or 
any other fertilizer^ 

Nitrogen and potash in combination produced slightly larger fruit. The 
aTerage gross income per acre from all nitrogen plats was .$468.85 and from 
the noniiitrogeii plats $275.43. The influence of lime appears to have been 
largely negative, although the production was somewhat increased. 

In the experiment on young trees at Cherry Run, there was no appreciable 
influence of any fertilizer the first year. After the first year nitrogen produced 
a sti’Oiig growth of wood and foliage while potash apparently weakened the 
vigor of the tree. Practically ail of the small crop of fruit produced the fourth 
year was from nitrogen-fed trees. 

The author concludes that the theory that heavy fertilizing with nitrogen 
is injurious to tlie peach is shattered by these experiments, as is also the former 
copx-eptlon of the value of potash. Recommendations for shale and other soils 
Iov7 in fertility are 200 to 250 lbs. of nitrate of soda per acre for bearing trees 
and 0.5 lb, per tree for young trees after the first year. It is suggested that the 
necessary nitrogen may be advantageously supplied by means of leguminous 
cover crops, but this point has not been clearly demonstrated. 

Experiments in fertilizing with, catalytic substances of vine ash, S. Getto- 
LiNi {Bol. QnincL Soc, Agr, Ital, BO (1915), ISfo, 13, pp. .—Data are 

given and discussed showing the effect on the quantity and composition of the 
must and v ine of grapes fertilized with the following substances: Calcium sul¬ 
phate, aluminum sulphate, magnesium sulphate, potassium permanganate, iron 
sulphate, sodium chlorid, and sulphur. 

Citnis culture, W, J. Allex (Dept Agt\ Ah S. Wales Farmers^ Bill. BO {IBlIf}, 
pp, 96, pis, 5, figs. 108),—A treatise on the culture, harvesting, marketing, and 
diseases of citrus fruits, with special reference to conditions in New South 
Wales. 

The mangosteen, D. Pairchild (Jour, Heredity, 6 (1915), Fo, 8, pp. 53.9- 
S47, figs. Jf).—A discussion of the mangosteen with reference to its distinguish¬ 
ing characteristics, edible qualities, and the possibility of its successful culture 
in tropical North America, together with notes on attempts to cultivate the 
mangosteen in other tropical countries and its adaptability for grafting on 
related species. 

The palms of British India and Ceylon, indigenous and introduced, E. 
Buattee {Jour, Bomhay Wat. Hist. Boo., B2- (1913), Wo. S, pp. 444-463, pis. 8, 
fig. 1; 22 (19X4), Ah. 4, pp. 665-681, pis. 7, fig. 1; 23 (1914), Ah. 2, pp, 269-281, 
pis. 5 ).—In continuation of previous articles (E. g. R., SO, p. 444) a descriptive 
account is given of a number of additional native and introduced palms of 
British India and Ceylon. 

Experiments in the germination of cofifee carried out in Brazil, E. Navabbo 
BE Anbbabe (Fay;:endeiro, Sao Paulo, 8 (1915), Wo. 1, pp. 3-8; ahs. in InlernaL 
Inst. Ayr. [Rome], Mo. Bui. Agr. Intel, and Plant Diseases, 6 (1915), No. 5, 
pp. 710, 711).—The results are given of a comparative germination test of whole 
fruit, of seed without pulp, and of decorticated seed freed also from the parch- 
ment-like membrane. Generally speaking, the best germination was secured 
by planting whole fruits. 

Tea culture in the Caspian Provinces of Persia and in Trans-Caucasian 
B-ussia, G. B. Hope, trans. by 0. Beenard (Dept. Landh., Wijv. en Mmdel 
{Dutch Bast Indies], Meded, Proofstat. Thee, Wo, 36 (1915), pp, 27, pis. 2).— 
This comprises Butch translations of descriptive accounts dealing with the cul¬ 
ture and preparation of tea in the Caspian Provinces of Persia and Trans- 
Caucasian Russia. 
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Experiment to determine tlie most suitable distance apart for planting in 
nurseries^ G. D. Hope and H. R. Ooopee (Indian Tea Assoc., BcL Dept Quart. 
Jour., 'No. ^ {1915), pp, S&-S8). — ^Tiie results of this experiment^ wliicli was 
condncted at the Tocklai Experimental Station, indicate that the width of 
planting tea seed best suited for nurseries is not less than 9 in. and not more 
than 12 in. Between these limits the choice would be dependent on the kind 
of seed and soil. 

Suggestions for the manurial treatment of tea soilSy G. D. Hope and B. H. 
Gaepextee (Imlimi Tea .Issoa ITampliletl, 1915, pp. 11+88, pi. 1). —disciis- 
sloii of the principles and pi^aetice of manuring tea, including a classification of 
the tea soils of Northeast India with special reference to their manurial 
treatment. 

Experiment to determine the effect of lime on the growth of tea seedlingSy 
G. D. Hope and H. R. Goopee (Indian Tea Assoc., 8ci. Dept Quart. Jotir., No. 2 
(1915), pp. 39, 49). —In this experiment, which was conducted at the Tocklai 
Exijerimental Station, the soil was known to require lime. Both the check 
plat and limed plat were given cattle manure at the rate of 20 tons per acre, 
the limed plats receiving slaked lime containing 51 cent calcium oxid at the 
rate of 1 ton per acre. As compared with the check plat there was a 49 per 
cent increase in weight of 100 plants, a 28 per cent increase in average height, 
and a 9 per cent increase in average circumference of the tea seedlings on the 
limed plat, 

A summary of the investigations of Hr. P. van Romburgh,' C. E. 
Lohmann, and Br, A. W, Hanninga (1892-1906), J. J. B. Deuss (Dept. 
Landh,, Nijv. en Mandel [Dutch East Indies], Meded. Proefstat. Thee, No. SI 
{1914), pp. 58). —The Investigations here summarized consist largely of chemical 
studies of the volatile products of fresh fermented tea, the content in caffein 
and other alkaloids in different cultivated teas, fermentation and fertilization 
studies, investigations of changes taking place in the tea leaf, manufacturing 
tests, etc. 

Medicinal plants and their cultivation in Canada, J. Adams ( Canada Ewpt. 
Farms But 23, 2. ser. (1915), pp. 60, figs. 36 ).—^TMs bulletin deals with the 
medicinal properties of certain plants and discusses the possibility of growing 
these plants in certain parts of Canada. Consideration is given to soil, climate, 
and cultivation; collection and drying; imports and exports of medicinal plants; 
medicinal plants for which there is a considerable demand; medicinal plants 
used in moderate or small quantities; and foreign medicinal plants which might 
grow in Canada. 

A bibliography dealing,with the various medicinal plants is included. An 
appendix contains a note with reference to changes in medicinal i>iants made in 
the 1914 edition of the British PharmacopcBia. 

Eield book of western wild flowers, Makgaeet Aemstkoxg (New York and 
London: C. F. Futnanfs Sofis, 1915, pp. XX+596, pis. 48, figs. 500).-~^A popular 
field book illustrating and describing a large number of the commoner wild 
flowers growing in Washington, Oregon, California, Idaho, Nevada, Htali, and 
Arizona. The flowers found onlj^ in the Rocky Mountains are not included. 
Attention is called to the fact that exceedingly few’ of the western flow’ers cross 
the Rockies and are found In the East. 

Hew Zealand plants suitable for Horth American gardens, L. Cockayne 
(Wellington: Govt., 1914> PP* 35). —descriptive list is given of evergreen and 
deciduous trees and shrubs, climbing plants, herbaceous and seiniwmody plants, 
and' ferns believed to be suitable for open air culture in the Pacific coast region, 
where there is little danger of severe frosts. 
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Annual report of tlie forestry 'bureau, C. E. Pettis {Ann. Rpt. Gonserv. 
Com. iV. Y., Jf (1914), pp- 65-179, pis. 15). —^This comprises a report of the 
activities of the New York State Forestry Bureau for the fiscal year enfied 
Sexitember SO, 1914. The report deals with the administration of the forest 
preserve, forest fire protective work, forest legislation, forest products, forest 
extension, and reforestation. Appended to the report is ah account of a forest 
survey of a parcel of state land by A. B. Keeknagel and B. H. Paul (pp. HO¬ 
IST), and a report upon the resources of the forest preserve by G. R. Pettis (pp. 
139-179). 

Eeport of the director of forestry for the year 1914, B. H. Campbell et al. 
(Dept. Int. Canada, Bpt. Dir. Forestry, 1914, Pp. ISS, figs. 29). —A report of the 
work of the forestry branch for the year 1913-14, to which are attached the 
reports of the officers in charge of the various subdivisions, including the tree¬ 
planting division, the forest reserves in the various Provinces, fire ranging, and 
the forest products laboratories of Canada. x4. report on w'ood bison is also 
included. 

Annual report of the director of forestry of the Philippine Islands for the 
fiscal year ended December 31, 1914, W. F. Sheefesee (Am, Rpt. Dir. 
B'orestry P. I., 1914, PP- 73).—The usual progress report on the administration, 
investigation, and reconnaissance work in the Philippines for the fiscal year 
ended December SI, 1914. 

Data showing applications for tbe homestead purchase and lease of the 
public lands, timber cut by species, revenues, timber licenses, utilization of 
forest products from public and private forests, exports and imports of forest 
products, etc., are appended. 

Progress report Qf forest administration in the Andamans for the year 
1913“"14, J. L. Bakee {Bpt. Forest Admin. Andamans, 191S-14, pp. S-hyi-bS5, 
pi. 1). —^This is the customary report on the administration of the state forests 
of the Andamans, including a financial statement for the year ended June 30, 
1914. The more important data relative to forest areas, working plans, forest 
protection, miscellaneous work, revenues, yields, etc., are appended in tabular 
form. 

Eeforestation on the Black Hills national Forest, P. T. Smith (Ames 
B^orester, S (1915), pp. 5~9). —^A summary of progress made in reforestation 
work on the Black Hills National Forest during the last ten years. 

Eaiige reconnaissance on the Wallowa National Forest, B. H. Steffen 
(A7nes Forester, 3 (1915), pp. 10-28, pis. ‘2, figs. 2). —An account of the system¬ 
atic examination and study of the range on the Wallowa National Forest 

The Abney hand level and the chain on intensive forest surveys, 0. E. 
Andeeson (Forestry Quart., 13 (1915), No. 3, pp. 338-343). —The'author calls 
attention to the poor results secured with the aneroid barometer in mapping on 
intensive surveys and gives directions and data for the use of the Abney hand 
level and the chain, which eauipment has given rather general satisfaction in 
mapping forest surveys. 

Eules of thumb for volume determination, F. E. Mason (Forestry Quart., 
IS (1915), No. 3, pp. 333-337). —The author here presents some rules of thumb 
for volume determination which are believed to be applicable for trees of vari¬ 
ous species. 

A windfall problem^ G. T. Bakeb (Forestry Quart., 13 (1915), No. 3, pp. 
317-324, fig-1 )-—The study here reported was conducted to ascertain if possible 
the cause of the considerable windfall occurring in the virgin woods on the 
Snow Creek watershed of the Olympic National Forest. 
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Tile results in general indicate tliat tlie danger of windfall is little affected 
by exposure or topography, except in tlie case of very steep exposed localities. 
Tall dominant trees witli well-forined crowns are more liable to be wind-thrown 
than others. Much of the windfall among the shorter trees is due to opening 
up the stand or a disturbance of root systems by the falling of the larger trees. 

A calendar of the leafing, flowering, and seeding of the common trees of 
the eastern United States, G. N. Lamb {Mo. Weather Bev. Sup. 2 (1915), pp. 
5-19^ figs. 4). —^Tlie preliminary chart or calendar here given has been formulated 
from data on the flowering, leafing, seed ripening, seed failing, and leaf falling of 
the common trees, which have been collected for a number of years, both by 
observers under the direction of the Forest Service and by individuals working 
alone. 

The calendar includes some 72 species. In view of the lack of uniformity 
and incompleteness of observations in many cases, the chart is tentative in 
nature, but it is believed it will serve as a general guide to the seasonal func¬ 
tions of the different species. The use of the chart is explained and directions 
are given for making phenologxcal observations, together with brief descriptions 
of the general range of each species. 

A bibliogi’apiiy of literature used in compiling the chart is included. 

The progress of wood identiflcatioiL in the Philippine Islands, B. E, 
ScHXEiBEE (Forestry Quart., IS {1915), No. 3, pp. S25-4S2). —short review 
of investigations having to do with the identification of Philippine woods. 

See data on some secondary tree species, E. A. Ziegleb (Forestry Quart., 
IS (1915), No. S, pp. 361-864). —^Data are given on some seed experiments carried 
on by xl. B. Wells in tlie Pennsylvania State Forest Academy nursery in 1910 
and 1911. 

The maximum growth of Japanese timber species, S. Honda (Jour. Col. 
Agr. Imp. Vniv. Tokyo, 6 (1915), No. 1, pp. 1-6, pis. 4). —^A list is given of 
Japanese trees according to their size and the largest existing specimen trees, 
together with tabular data showing the average maximum growdh of some 49 
species. 

Loblolly or Horth Carolina pine, W. W. Ashe (N. C. Geol. and Neon. Survey 
Bui. 24 (1915), pp. XVI+ISB, pis 27, figs. 5).—A report on the loblolly nr North 
Carolina pine {Pimis tmla ), prepared under the direction of the North Carolina 
Geological and Economic Survey in cooperation with the Forest Service of the 
U. S. Department of Agriculture, with reference to its use by landowners, 
lumbermen, and others interested in timber. 

The subject matter is presented under the following general headings: The 
tree and ho’w to identify it, economic status of loblolly pine, physiography of 
the Coastal Plain and Piedmont Plateau regions, commercial distribution, asso¬ 
ciated species, forest characteristics, silvical requirements, the wood and its 
uses, commercial use for turpentine, growth, volume tables, graded volume 
tables, Increase in the value of the trees, and, management. Under forest 
management is taken up the determination of the best age at which to cut for 
saw timber or cordwood in order to utilize' most profitably the forest crop. 
The best methods of cutting in order that the forests may be perpetuated are 
discussed for the different types. Protection from fire, especially for the 
young growth, is advocated and the advisability of artificial restocking by seed¬ 
ing or planting is considered. 

Accompanying the text are over 80 tables presenting data on various phases 
,of the subject 

Longleaf pine distinguisbed visually from loblolly jor shortleaf, A. 
'KOEHX.EB (Fngin. Rec., 72^ (1915), No. 11, pp. $19, 329, figs. 5).—A detailed study 
of the wood of iongleaf, loblolly, and shortleaf pines, recently made at the 
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Forest Products Laboratory of tbe XT. S. Department of Agriculture, has shown 
that the size of the pith in conjunction with the diameter of the second amnial 
ring furnishes a relia]}le guide for determining the above species of wood 
without the aid of a microscope. This method of identification is described 
and a chart is given showing the relation of the pith diameter to the diameter 
of the second annual ring. 

Strength tests of structural timbers treated by commercial wood^preseiW” 
ing processes, H. S. Betts and J. A. Newlin (U, S. Dept. Agr. Bui. 286 (1015), 
pp. 15, figs. 7).—^This bulletin describes experimental tests made by the Forest 
Service in cooperation with the Illinois Central Hallway and one eastern and 
two western wood-preserving companies to determine how the strength of bridge 
stringers is affected by commercial creosote ti’eatment. An account is given 
of the materials tested, methods of treatment, method of testing, and the results 
of tests. A bibliography of publications relating to strength tests of various 
woods is also given. 

The tests have shown in general that timber may be very materially weakened 
by preservative processes, although creosote in Itself does not appear to weaken 
the timber. A preservative process which may seriously injure one timber may 
have little or no effect on the strength of another. A fair comparison of the 
effect of a preservative process on the strength of different species can not be 
made unless it is the common or best adapted process for all the species com¬ 
pared. The same treatment given to a timber of a particular si>ecies may have 
a different effect upon different species of that species, depending upon the 
form of the timber used, its size, and its condition when treated. 

The artificial preservation of mine timbers, F. Moll (Forestry Quart., IS 
(1915), No. S, pp. S08-S16). —^An account of various European methods of 
preserving mine timbers, abstracted from the German by F. W. Haasis. See 
also a previous note (F. S. B., 80, p. 647). 

Study on vegetable ivory, F. Yignolo-Ltjtati (Ann. R. Acead. Agr. Torino, 
57 (1914), PP* 1S7-148, pi. 1). —A short comparative study of vegetable ivory 
derived from different plants. 

DISEASES OE PLAMTS. 

Annual report of the botanist and plant pathologist, F. Stowabd (Dept. 
Agr. and Indus. West Aust, Arm. Rpt 1914, pp- 21S2). —Sprain, a potato 
disease thought to be of physiological nature and not hereditax'y, appears to be 
accentuated by dry-soil conditions. Hcterodera radicicola has been discovered 
attacking potatoes for the first time in this region. Potato blight (Pliytophthora 
infestans) reappeared after the lapse of a year, being reported from numerous 
points in several districts. 

Premature shedding of blooms by tomato, which could not be associated with 
any orgamsm, was ascribed to conditions of cultivation and season. Tomato 
wilt w^as almost invariably associated with Fusarium spp., which may constitute 
normally a portion of the fungus flora of the soil in this region. No case of 
tomato blight could be ascribed to P. infestans, and if such a disease is present 
it is thought to be rare. 

Studies on cereals are briefly reported. Copper sulphate used alone for wheat 
smut was shown to cause loss, or more particularly abnormality in germination, 
in a large percentage of wheat seed tested. 

Vine mildew (Oidium tuciceri) and anthracnose {Qlmospormmi ampeloph- 
agum) were the most prevalent of the vine diseases noted. The former was 
controlled by several dressings of finely powdered sulphur, beginning as soon as, 
the foliage is formed. The latter yielded to preventive treatment, a precaution 
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recommenclecl being early destruction of all infected primings. An inmsnal 
case of root rot may liave been connected with a fungus rot of a neighboring 
fence. 

Diseases of alfalfa included rust (Uromyces st7'iatus), leaf spot {Pseud- 
ope'Mm meMcaginis), and European root disease (Blmoctonm medieagmis), 
but none of these appears to amount to an epidemic. 

The most common citrus disease was that due to A^^millaria mellea, which is 
frequently traceable to residues of stumps or of other timber. A preliminary 
investigation of a rind disease of obscure origin has been commenced. 

Studies with poisonous plants, seed investigations, etc., are also reported in 
this connection. 

lEycology, P. J. F. Shaw (Ami. Rpt. Bd, Bci. Advice India, 1913-14, pp, 
99-^105 ).—^This is largely a summary of material in articles most of which have 
already been noted from other sources, A note is also given on systematic 
mycology, with a list of articles published during 1913-14. Among the diseases 
dealt with are some affecting rice, sugar cane, palms, cotton, and sesame. 

The more important plant enemies and their control, H. K. Andeesen 
(De vigtigsie Plantesggdo^nme og deres Bekcempelse. Ilasley, Denmark: it, 
TorMJdsens Bogtr. 191S, pp. 82, figs. 4 ^).—Some common diseases and disorders 
of cultivated plants are discussed, with control measures appropriate thereto, 
after which some animal enemies of economic plants are discussed on the same 
general plan. 

The control of plant diseases in Sweden, J, Eeihsson (Internat Inst, Agr. 
lEomel, Mo. Bui. Agr. Intel, and Plant Diseases, 5 (1914) r 12, pp. 154&^ 
—^This is a brief review of researches, publications, and other steps taken 
looking to the control of plant diseases in Sweden since the beginning of work 
in 18T6, also an account of the appearance, progress, and effects of some im¬ 
portant diseases in that country. Among these are American gooseberry mildew 
{Bplmrotlieca mor$~uvw), which appeared in 1905 and is now present in most 
of the Swedish gardens; potato canker (Syncliytrium endoMoUctim or CJirys- 
ophlyctis endohiotica), observed in 1912 and soon brought, under control; 
^aboiit a dozen rusts named of cultivated cereals or of allied grasses, also other 
kinds of rusts, as those on white pine and on hollyhock, and other plant dis¬ 
eases, as Monilia fnictigena and M. cinera on fruit trees, and PodospJiwra 
leucotrieha, causing apple mildew. Mention is also made of articles reporting 
investigations on various diseases. Recent efforts for the establishment of in- 
• ternational collaboration for the control of plant diseases are also noted, but it 
is thought that the most important diseases causing about 90 per cent of the 
annual losses can not be advantageously controlled by legislative measures. 

Some "work of official botanical institutions is also briefly noted. 

Mercury cMorophenol as a fungicide, T. Remx and J. Vastees (Ulus. 
Lmidw. Ztg., 34 (1914), Ms. 91, pp. 169-771; 92, pp. 776-778, fig. i).—A report 
is given of tests employing low percentages of mercury chlorophenol, a com¬ 
mercial preparation, against certain plant diseases. 

In case of stinking smut of wheat it appears to be safe and at least as effec¬ 
tive as others in use. Results with wheat and barley treated for loose smut 
were less conclusive, but no injury resulted from its use, and the same facts 
are noted in regard to oats treated for low germinability. Leaf spot of peas, 
while not entirely prevented, was lessened by this treatment Dlmospofdum 
lindemntMannm on garden beans was decreased without injury to the crop. 
Beet rot was decreased by treatment of the seed balls. Seed treatment of 
barley reduced leaf stripe. The remedy appears especially beneficial in treat¬ 
ing a combination of stinking smut, Fusarium, and leaf stripe of grains. 



DISEASES OF PLAISTTS. 


847 


Infection experiments witli parasitic fnngi, IV, O. Teeboux (Ann, My col,, 
12 {19H)j 1^0. 5, pp, 480-483 ).—^This is a continuation of studies previously 
noted (E. S. K., 2S, p. 844) regarding the habits and tendencies of several rust 
fungi ill connection with host plants. 

The 1914 outbreak of rust on winter grain in Bavaria, L. Hiltneb 
(Wclmhl. Landw, Ter. Bayern, 1914^ B'a. 25; ahs. in Intemat, Inst. Agr. IRome}, 
Mo. Bill. Agr. Intel, and Plant Diseases, 5 (1914), Ho. 8 , p. 1091). —In parts of 
Bavaria alarm was caused by rust on wheat and rye, due generally to Piwcmia 
glmiiaruni, occasionally associated with P. tritic/ina. The features of the out" 
break are compared with those of a previous one. 

It Is thought that the rust is less severe on fields properly manured, also on 
those having a good even stand as compared with those having a thin stand. 

The true cause of severe outbreaks is held to he the weather, the outbreak 
occurring after a number of hot days followed by frosts or heavy dews and cool 
weather. Local quick-growing varieties were most severely attacked, other 
varieties, especially pedigreed ones, remaining nearly free. Mist seems very 
favorable to the spread of rust The first reports of attack came from the 
same place each year, confirming, it is held, the importance of atmospheric 
factors. 

The cause and prevention of dry spot of oats, W. Krugeb and G. Wimmeb 
{Ztselir. Ver. Dcuf. Zuekerlndiis., No. 704 (191J{), II, pp. 707-758, pi. 1, figs. 
12). —A description is given of this trouble, •with an account of an extended 
study thereon. It i,s, claimed to be imimarily physiological, due to the injurious 
influence of residues of physiologically alkaline salts (in particular sodium 
nitrate), and avoidable by altering the character of the soil as regards alka¬ 
linity. This may have been increased in' soils at first only slightly alkaline by 
reactiops, occurring in connection with commercial fertilizers employed, calcium 
carbonate being significant in this connection. 

Suggestions made regarding the treatment of excessively limy soils include 
the employment of iron cMorid, iron sulphate, or powdered sulphur, and the 
use of green manure crops or stable manure. 

Experimental studies on the causes predisposing wheat to attack by 
Erysiphe graminis, V. Ri^’era (Eicerclie Bpei'imentali suite Cause Fredispomnti 
it Frmnento alia ^^Nehbial* Rome: R. Staz. Patol. Teg., 1915, pp. 4^, figs. 4 )-— 
An account is given of studies on the germinability of the conidia of B. gramlnis 
and the receptivity of wheat plants for the fungus as influenced by various 
factors. 

It is stated that a condition imedisposing the host to attack is diminution 
of turgor, which may be due to dryness of the soil or to elevation of the temper¬ 
ature of the air. Germination of the conidia, on the ther hand, is favored by 
a state of moderate humidity and temperature. These facts may help to ex¬ 
plain the contradictions in the clainivS made by investigators. The question 
of susceptibility may reduce itself to a consideration of the relation between 
cellular turgor in case of the fungus and epidermal tension on the part of the 
host. The constitution of the cell sap and membranes as determined by nutri¬ 
tional supply may be a further factor. 

A bibliography is, appended. 

A new disease of germinating wheat, P. J. O’Gaea (Science, n. ser., 42 
(1915), No. 1079, pp. 313, 314). —^The author' reports having observed consider¬ 
able unevenness of the stand in Utah wheat fields in April, 1915, there being 
a large proportion of very weak plan'ts. The fields were known to have been 
Infested in the previous year by the wheat straw worm, but a careful exami¬ 
nation of the infected plants did not reveal the presence of the larv® of this 
Insect. 
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An examination of tlie xEants in tiie laboratory siiovv’'ed tliat tJie wheat kernels 
were infected with a fungus whicli is belieTed to be an iniilescribed species of 
Poclosporiella, a description of which is promised later, 

A new alfalfa leaf spot in America, L. E. Melchebs (Science, n. aer,, 
(i0la), /To. lOSo, pp. 536, 537 ).—The author reports having observed in the 
vicinity of klanhattaii, Ivans., alfalfa plants which were not proaiicing a normal 
amount of foliage, the stems being sparsely set with spotted leaA^es, vvdiiclx were 
affected with a singular leaf spot. The diseased plants all prosentecl an un¬ 
thrifty appearance and were also somewhat smaller than normal. 

The spots, which were generally circular or elliptical, were scattered irregu¬ 
larly over the entire surface, frequently occurring along the margins. During 
the earliest stages the spots were small and dark reddisli-brown. They soon 
Increased in >size and had a dark-brown margin bounding the ashen-gray center. 
The diseased tissue did not fall out and the leaves remained intact. The spots 
were confined almost exclusively to the leaflets, but they have been observed on 
the petioles. 

Materia! has been studied in the laboratory, and experiments show the 
pathogenicity of the fungus, which is said to belong to the genus Pleosphoeru- 
lina. The species has not been definitely determined. 

Treatment of beet seed for control of root scab, "W. Ivrugee and G. Wimmee 
{ZUclir. Ter. Deut. ZucJoerinclus., JSfo. 705 (X914), II, pp. Comparative 

tests with several fungicidal preparations for prevention of root scab showed 
little or no protective value except in case of carbolic acid of 0.5 per cent 
strength, which reduced attack to. 5 or 10 per cent of the whole number of 
plants. ' ' ^ . 

Celery diseases (Inst Phptopath. Wageningen, VJugselir. 9 (1914), pp. 3 ).— 
Leaf sppt {Sepioria apii) is reported as wddely prevalent. An effective seed 
treatment is 0.25 per cent formalin. Only soil free from infection should be 
used, and Bordeaux mixture is advised if the disease appears on the plants. 

The same seed treatment is applicable to rust or scab (Phoma apueola). 
Seed beds on infected soil require treatment with strong formalin. 

A bacterial rot for which no effective treatment is yet available is also noted 
on ground having deficient drainage. 

Diseases of cracifers (Inst Fliytopatli. 'Wageningen, Yhigsclir. 10 (1914), pp. 
4, fig. 1). —Finger-and-toe of crucifers {Plasmodiopham hraSrSiccv) is controlled 
by repeated applications of lime. Notes are given on Plioma oleracea, wdiicli 
Is controlled by measures effective as against the cabbage fi,y (Anthoniim 
hrassicw), carrying the infection, also on P. apiicola, which is controlled by 
treating the seed and seed bed with formalin. 

Boot nodosities of crosses between swedes and turnips, L. Heuweg (Internat. 
Imt. Agr. [Pome], 3fo. Bui. Agr. Intel, and Plant Diseases, 5' (1914), Wo. 7, 
pp. 8S3S36, pis. 4). —This is a short account of information obtained in Den¬ 
mark in researches on crosses between swedes and turnips and the nodosities 
occurring on their roots. These nodosities, which are of various forms accord¬ 
ing as the hybrid in question is rape-like, swede-like, or turnip-like, are de¬ 
scribed separately, and their characters are contrasted with those of the 
finger-and-toe swellings caused by Plasmodioplwra hrassicm. 

It is claimed that the constancy of the Danish strains of swedes and turnips 
resulting from years of selection may now be considered as thoroughly 
established. 

Peppermint rust, B. GBdF (Msirlet. Kozlem., 17 (1914), Wo. 4, pp. m7--661, 
figs. g),™-The phases of attack by Puccinia mentlim on Japanese peppermint are 
described. 



DISEASES OE PLANTS. 


849 


Collection and destruction of all fallen leaves in autumn and spraying witli 
2 per cent copper sulphate are recommended, as are also repetition of the spray¬ 
ing in early spring and removal of the crop early in June before development 
of the uredo stage is complete. 

Potato diseasesj E. Henniistg (Kort overslJct over vikUgare smUtosamina 
sjiikdomar lios pofafisen. Stockholm-: Wilhchnssons BoMr,, 1915, pp. 28, Jigs. 
8 ). —brief discussion is given of Hupochnus solani, Phytoplithora infestims, 
Synchytrium endoMoticum, Spo7igosp07'a scahies, Eusarium, and such disorders 
as bacterial ring rot, scurf, and leaf roll. 

Potato diseo-ses (Bol. Ag7\ Tee. y Ecofh, 6 (1914), A'o. 71, pp. 1031-1040 ).— 
This is a brief discussion of direct and contributory local causes of potato dis¬ 
eases or disorders, including fungi, bacteria, and nematodes, also of some pro¬ 
tective measures as iLsecl in certain localities. 

Blight resistance in potatoes, W. S. Hill (Jour. Ayr, {New Zeal.), 8 (1914), 
'No. 4, pp. S70, 371, ]ig. 1; ahs. in- Internaf. Inst. Agr. {Rome'], Mo. Bui. Agr. 
Intel, and Plant Diseases, 5 (1914), No. 8, p. 1088). —The author notes com- 
Iiarative experiments showing the superiority of the variety Gamekeeper over 
Up-to-date, as regards resistance to late blight. He also discusses briefly some 
other qualities. 

Pusaria of potatoes, C. D. Sheebakoff {Neiv York Cornell Sta. Mem. 6 
(1915), pp. 87-270, pis. 7, figs. 51). —The results of a monographic study begun 
ill 1911 of the species of Pusariiim found on the potato are given. In this 
work the fungi were studied in their Fusarium stages, no attempt being made 
to determine their perfect forms. All the cultures were made from diseased 
parts of the potato plant received from nearly every experiment station in the 
United States, most of them isolated from tubers affected with dry or soft rots. 

In all the author recognizes 61 species and varieties of Ifusarium, and in 
addition he gives descriptions of 3 species of Bamularia which are said to be 
often found on the potato and easily confused with species of Fusarium. The 
following new species and varieties are technically described: F. cuneiforme, 
F. tidtmi solani, F. falcatum ftigcum, F. cmdatum solani, F. metaeroum minus, 
F. suhulatmn hrevius, F. effusum^, F. truncafum, F. lucidmn, F. diversisporum, 
F. diforme, F. anguiotdes, F. anguioides caudatmn, F. artJirosporioides, F. 
arthrosporioides asporotrieMns, F. sporotrichioides, F. arcuosporum, F. ferru- 
ginosmn, P. sanguineum, F. sangiiincum palUdium, F. dullatum, F. 'bullaPiim 
roseimi, F. angustum, F. redolens solani, F. hitnlaUmi, F. lutulatdim zonatim, 
F. sclerotioides, F. sclerotioides hrevius, F. owysporum asclerotimn, F. owy- 
sporum longius, F. oxyspormn resupinatwn, P. suhpalUdum, F. su'd pallidum 
rose^um-, F. elavatuni, F. discolor trtscptatum, F. ciilmormn leteius, F. martii 
viiide, F. martii minus, F. solani eyanum, F. solmii suffiiscmn, F. striatum, and 
E. solani. 

In connection with the investigation, the author made some studies on en¬ 
vironmental conditions and also the pathogenicity of the fungi. Extensive 
inoculations of xiotato xilants with all the Fusaria described in the memoir 
yielded negative resnlts, and would indicate that they are not wilt producers. 
Several series of Inoculations of potato tubers showed that a considerable num¬ 
ber of species of .Fusarium can cause more or less rapid decay of the tubers, 
but that most of the species reported upon produced rot only after the tubers 
had begun to sprout. The most common rot-producing organism, at least in 
the eastern United States, is claimed to be F. cmruleum. Tlie inoculation ex¬ 
periments carried on with tubers seem to indicate that some species of the 
fungi, while differing morphologically, may act very similarly so far as their 
pathological conditions are concerned, and that others closely related from the 
morphological standpoint differ widely in their pathogenicity. 
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Tlie transmission of potato mosaic tliroiigli tlie tubery E, J* Wobtley 
(BcA-eme, n. ser„ 42 (1915), Ho, lOSS, pp, 460, 461),—The autlior states tliat 
tlie mosaic disease of xjotato is very prevalent in Bermuda on tlie variety Bliss 
Triumph, the yield of affected plants being reduced from 10 to 75 per cent. 

An inspection of the fields on Long Island in which stock was being grown, 
for shipment to Bermuda for seed purposes showed the general presence of 
mosaic on this variety. The stime conditions existed in Maine, where stock for 
Long Island had been obtained. 

Tubers from healthy and mosaic plants were obtained in Maine and later 
planted in Bermuda, with the result that diseased plants were produced 
through planting tubers from mosaic parent plants. The yield was greatly re¬ 
duced due to the presence of the disease, but the experiments indicate that the 
trouble may be controlled by field selection of stock intended for planting*. 

It is believed that these experiments are the first to show definitely that the 
potato mosaic disease is transmitted through the tubers. 

Powdery scab of potatoes in Oregon, F. D. Bailey (Science, n. ser., 4^' (1915), 
Ho, 1082, pp. 424, 425), —^The occurrence of potato scab due to Spongospora 
sxiMerranea is reported. The lot of x>otatoes in which the disease was first 
found is said to have been raised on a farm in the isolated district of Tilla¬ 
mook County, Oreg., where, according to the groover's statement, seed of the 
variety was introduced from an eastern State some 12 or 15 years ago, and no 
seed had been introduced since that time. A hasty survey of the county did 
not show the presence of the disease on any other farm, but one diseased speci¬ 
men was discovered at a store from which there was no possibility of tracing it 
to the grower. 

The fact that the district is isolated and that potatoes are not raised in suf¬ 
ficient quantity for export is believed to be the reason why the disease has not 
been more generally disseminated. 

Wart disease of potatoes, J. Eeiksson (Internat, Inst. Agr, {Rome], Mo, Bui. 
Agr, Intel. mi(L Plant Diseases, 5 (1914) > Ho, 2, pp. 216-278). —Inquiry and 
research in England since 1909 have shown that^black scab of potato, caused by 
Chrgsoplilgctis endoUotim (Syncligtniim endoMoticum), tends to spread slowly 
but steadily, the organism retaining its virulence in the soil for years and re¬ 
sisting all the ordinary fungicides but affecting different varieties of potato 
unequally. Common English varieties are divided into three groups with refer¬ 
ence to the resistance that they have shown to this disease. The formalin 
treatment tested recently in Sweden has already been noted. (E. S. E., 31, 
p. S42). 

Withering of the panicle in rice, P. Poli (Dior. RlsicoU., 4 {d-014), Ho. 14 
pp.^ 206-209, figs. 2; abs. in Internat. Insf. Agr, [Rome], Mo. Bnl. Agr. Intel, 
and Plant Diseases, 5 (1914), Ho. 10, p. 1365). —Colatiira, a disease of rice, is 
(leserihed. It consists in a form of abortion of some flowers, which reduces the 
jield. Certain Japanese varieties are more resistant than those native to Italy. 
The disease is said to be entirely distinct from a somewhat similar injury to 
the emerging panicle, which is caused by hail. 

As the result of researches carried out in different seasons, the disease is 
considered due to excessive fertility combined with a period of intense cold 
during the last phase of flower formation, while the panicle is still inclosed. 

A disease affecting the sisal hemp plant, G. K. Baxceoet (Jour. Bd. Agr. 
Brit. GuiuM, 7 (1914)* Ho. 4* PP^ ISl, 182; abs. in Internat. Inst. Agr. [iSowe], 
Jfo. Bnl, Agr. Intel, and Plant Diseases, 5 (1914), Ho. 9, pp. 1246, 1247) j — 
Examination of material collected locally has confirmed the conclusions of 
Shaw (E, S. R„ 29, p. 346) regarding the'identity and mode of attack of the 
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organism, CoUetotriGlium agave^s, wMcli is shown to be a wound parasite on 
the sisal plant in British Guiana since lOOS or earlier. 

The disease affects first the older leaves, frequently near the tips, spreading 
to young leaves and finally to all parts of the plant and to neiglihoriiig plants, 
and causing the appearance of yellow patches. 

Careful supervision with immediate destruction of affected leaves and the 
application of such fungicides as Bordeaux mixture are suggested. 

Leaf spot disease of sisal in German East Africa, K. Beaun (Fflanzer, 10 
{19Hi-) IS^o, Jf, pp. 18S-107, pL 1; al)s in Internat. InsL Agr. [Rome], Mo, Bui. 
Agr, Intel, and Riant Diseases, 5 {1914) y Mo. 8, p. 1085). — A leaf spot disease 
of sisal, which has been noted previously (E. S. R., 20, p. 155), was more than 
usually noticeable in 1913. Investigations have shown that this appearance, 
which is described, may be produced experimentally by even short exposures 
to temperatures which frequently occur in this region in summer. It is not 
known wdiether other unfavorable factors may not increase the susceptibility 
of the plant in this respect. 

Occurrence of the bacterial disease of Sudan grass in the Salt Lake Valley, 
Utah, F. J, O’Gaea (Science, n. se}\, 42 {1915), No. 1079, pp. S14, S15). —^It is 
claimed that a bacterial disease of Sudan grass has been recently observed in 
Utah. The specimens exhibited elongated reddish-brown blotches on the leaves, 
many of the lower leaves being entirely dead. On the under surface of the 
spots were found characteristic reddish crusts or scabs consisting of dry bac¬ 
terial ooze, which had come from the interior of the leaves. An examination 
showed the presence of bacteria, and the author thinks there is little doubt 
that the disease is due to the broom corn bacterial organism {Bacillus sorghi) 
first studied by Burrill, whose conclusions were later confirmed by Kellerman 
and Swingle.® 

Diseases and enemies of sugar beets and alternating crops in Bohemia, 
H. UzEL (Ztschr. Zuekerindus. Bohmen, S8 (1914), Mo. 11, pp. o7i-57S).—This is 
a condensed report, dealing with nematodes and other animal parasites of sugar 
beets, with the leaf fungi Sporidesmimn putrefaciem, Phyllosticta betw, and 
Cereospora tetieola, and with such bacteria as those causing root rot and scab. 

As regards alternating crojos notes are given of TiUetia tritici on wheat, 
Urocgstis occulta on rye, TJstilago jcnsenii on barley, and PhytopJiUiora in- 
festans on potato. 

Control of beet nematodes, H. G. Mullee and E. Molz (Ztschr. Ter. Deut. 
Zuckerimlus., Mo. 707, 1914, II, PP- 959-1050, figs. S). —^Tliis is an account of 
studies bearing upon the control of lleterodera^ scliaclitii in relation to sugar 
beets, inciuding experiments with chemical, physical, and other means. 

Both i3otassium carbonate and sodium carbonate seemed to favor an in¬ 
creased nematode attack. Results were not favorable to the use of sulphur 
or sodium chlorid. Carbon bisulphid at 3 cm. depth in the soil gave better 
results than at 20 cm. Formaldehyde gave as good results with employment 
of a smaller quantity. Allyl alcohol was effective whether used pure or di¬ 
luted wuth wmter. Several other treatments increased more or less the severity 
of attack. A modification of the Ktihn method of trap plants is recommended. 

Nematodes were found,in the greatest numbers at 10 to 20 cm, below the 
surface, few or none being found at 50 to 60 cm. depth. The vertical or hori¬ 
zontal distribution of nematodes introduced into sterile'soil •was comparatively 
slow under experimental conditions. 

Sugar cane gummosis, J. Geoenewege (Meded. Proefstat. Java-Sidkerindus., 
5 (1915), Mo. S, pp. 29-124, Arch. Buifcerindus. Mederlaml. Indie, 2S 

“U. S, Dept. Agr., Office Bxpt. Stas. BuL 2, pt. 2, p. 34. 
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{1915), No. 7, pp. 189-2Si, pis. 7).—^Tliis is an extended study of Bacterium 
rasmilarum in its causative relation witli giiminosis of sugar cane, wliicli is de¬ 
scribed in connection witii associated factors and conditions. A bibliograiiliy 
Is appended. 

Tire new disease or dry disease of tlie sugar canej C. K. Baxceoft (Jour. Bd. 
Apr. Brit. Gm-ana, 7 (1914), No. 4, pp. 183--1S7; abs. in Internat. hist. Agr. 
IMome}, 2Io. Bui. Agr. Intel, and Plant Diseases, 5 (1914), No. 9, p. 1247). — 
Tlie symiitoms, progress, and effects of tills disease are described. It is said 
to Iiave been observed first in this colony in 1907, but to have spread since that 
time to estates elsewhere, its progress being apparently slovv- and its tenure 
uncertain in some localities. 

Investigations have borne out the conclusions of Stockdale (E. S. R>, 32, p. 
441) inasmuch as llarasimus saccJiari was found in what was probably a 
causal connection with the disease. It is said to be propagated by spores, 
underground mycelium, diseased cuttings, etc. 

Control measures include drainage and cultivation for increased vigor, aban¬ 
donment of ratooning, change of crops, isolation by means of trenches, sanitary 
measures (as the employment of lime), and the use of resistant varieties named. 

OccuiTence of TMelavia basicola as a root parasite of watermelons in tlie 
Salt Lake Valley, VtaK, P. J. O’Gaea (Science, n. ser., 42 (1915), No. 1079, 
p. 314 )’—Vlie author reports having observed T. basicola parasitic on roots of 
watermelons. He believes that this is the first case_in which it has been, found 
as an active parasite in any part of the United States west of the Mississippi 
Elver. 

Bitter pit, its cause 'and cure, D. McAjlpine (Fruit World Austral., 1$ 
iWm, Nos. 5, pp. 143-153, figs. 21; 6, pp. 179-187, figs. 10; 7, pp. 215-222, 
figs. 7 ).—A summary is gi^^en of the second report on the bitter pit of apples 
(B. S. E., 81, p. 244), dealing principally with the cause of bitter pit, factors 
that contribute to its development, and methods for its control. 

Pluctiiating conditions of temperature and humidity are said to be the 
principal contributing factors in the development of this disease. There is 
also said to be a distinct relation between the system of pruning and the 
prevalence of bitter pit. The transpiration of the fruit as affected by various 
factors, such as pruning, manuring, cultivation, etc., is discussed at length. 

The control of bitter pit in the growing fruit, D. Me Alpine (Prog. Ept. 
Bitter Pit Invest. 3 (1913-14), pp. 176, pis. This is the third 

progress report on bitter pit (see above). The investigation, which is still 
in progi’ess, has now been extended to infiuences of many kinds affecting the 
trees and the fruit both before and after it is gathered, as related to bitter pit 
injury. The question as to whether bitter pit originates only while the fruit 
is yet on the tree is 'still unsettled. 

It has been found that the increase of transpiration in the growing fruit is 
referable to the increase of its transpiring surface and the decrease in humidity 
of the air at this season of the year in this region. Fruit borne on laterals 
remained free from the disease even when the rest of the fruit on the tree 
was badiy pitted. 

Biochemical tests of growing fruit and X-ray studies of stored apples ^re 
being made to determine the inception and developmental conditions of bitt " * 
pit. It has been established that an excessive flow of sap toward the 
causes a tendency to pit. This is lessened or neutralized by checking 
sap flow, for which purpose constriction is being tested. Severe . 

for grafting purposes resulted in one case in the pitting of 92 per cent of (lie 
apples borne on the remaining branches, while neighboring tree3 pn which only 
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tlie leaders were sliortened, the laterals being left untouched, showed no 
bitter pit of the ordinary type. 

At a temperature of 31 to 32° P. in storage, the development of bitter pit and 
the ripening process were both arrested. 

Canker of fruit trees {Inst Phytopath. Wageningen, yiugschr, IS (1914), 
pp, 4),—Nectria ditissinia is discussed as a wound parasite of fruit trees (apple 
and pear), also of several forest trees, into which it finds entrance only at 
points of injury from hail, insects, etc. It is controlled by the employment of 
tree surgery after the cankers have developed, fungicidal sprays, as Bordeaux 
mixture, being of use only to prevent development from the spore stage. 

The conditions determining the outbreak of vine mildew in Hungary? Cl; 
vox IsTVAxnFi {Intemat, Inst Agr. IRomel, Mo, But Agr, Intet and Plant 
Diseases, S (1914), 9, pp. 1242-1245).—A summary is given of studies on 

downy mildew conducted by F. Savoly under the author’s direction, and pub¬ 
lished in the fifth volume of the publications of the Royal Hungarian Central 
Ampelological Institute of Budapest. 

It is believed that adequate study of the climatic conditions favorable to 
mildew will require investigations covering an extensive and varied territory 
for several years. Satisfactory results require a study of the weather before 
the first appearance of the mildew, at least as regards temperature and ciuan- 
tity and frequency of rainfall. Curves called isophanes have been mapped 
connecting points of simultaneous appearance of the disease. The successive 
isophanic belts between these show an increase in breadth, each being about 
1.55 times as wide as the preceding one. 

During 1910 to 1912 the earliest appearance in Hungary was on May 21, 
most appearances being between June 5 and 15 during the flowering period of 
the vines, and the infection occurring especially •within the last ten days of 
May. Comparison of the mildew maps during four years shows that the mil¬ 
dew occurs in the same locality each year, and its spread follows usually the 
same routes, this constancy depending more upon orographic and soil relations 
than upon weather. The mildew generally proceeded more or less continuously 
from one locality to another, the speed being unequal in different directions, 
but the same in given directions every year. 

The mildew" starts from a definite area described as of triangular form, and 
advances for a time in approximately the direction of the angles. Independ¬ 
ently of this first area, and one or two isophanes later, seconclai*y centers are 
observed, one of wfiiich becomes the point of departure of an independent in- 
\asion. 

The temperature of the month of April appears to have an influence on the 
outbreak of mildew. Regularity of temperature changes (wflth sufficient moi^s- 
tiire in w"inter and spring) favors its early appearance, but repeated relapses 
in the normal rise of temperature may bring about a retardation of the appear¬ 
ance, both frequency and duration of the temperature relapses being apparently 
influential in this regard. 

An attempt has been made to obtain and express in an equation a bios ” or 
biological value of the -weather as related to mildew outbreak, and the calcu¬ 
lated and actual appearance dates as given herein from 1910 to 1913 show a fair 
degree of correspondence, especially in case of the inner isophanes. A chief 
condition of complete success for the method is a network of stations in tele¬ 
graphic communication. 

According to these researches the districts in , which mildew makes its first 
appearance in Hungary are determined by orographic and climatic conditions 
and especially by' the nature of the soil and of the conditions of superficial 
13522°—No. 9—15-5 
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liyclrograpiiy. Tiie weatiier influences only tlie flate of tlie appearance. Tlie 
disease appears first not In regions of greatest warmth and heaviest rainfall, 
but in those of extensive sandy areas and tracts liable to flooding. The disease 
appears later, however, on cold soils, despite abiindauee of superficial water 
and favorable weather. After an April with regular temperature and without 
white frosts the first outbreak occurs about May 15. 

Sesistance of hybrid direct-bearer vines to mildew, E. P^e-Laby {Yie xigr, 
6t Rnraley S {1014},Ko, 22, pp. 603-605; ahs. in Intcrnat, Imt. Agr. IRonicJ, Mo. 
Bid. Agr. Intel, and Plant Diseases, 5 (1014), No. 7, p. 962 ).—blasts are given, 
based upon tests made, of grape hybrids which require for safety in moderate 
mildew years no spraying with copper sulphate. Mention is made of other de¬ 
sirable hybrids not yet conclusively tested but probably resistant to mildew. 

Bose diseases (Inst. Piiyiopath. V/ageningen, Vlugschr. 12 (1914), PP- 1-3).— 
In addition to some animal parasites, mildew (Bpliwroflicca fmnnosa), rust 
{PhragmkVvum suhcortichim), and false mildew (Pcronospora sparsa) of rose 
are discussed, with treatments as recommended. 

Meld studies on the dissemination and growth of the chestnut blight 
fungus, P. J. Andeuson and I). C. Babcock (Penn. Chestnut Tree Blight Com. 
But 3 (1912), pp. 45, pis. 14)*—^This report refers to work carried out chiefly at 
Charter Oak and Mt. Gretna, Pa, 

Tests for infection gave positive results in all but three of eleven kinds of 
wounds. Inoculation of natural insect holes in no case to date produced a 
canker, but it is believed that any wound in the bark may furnish an entrance 
for the fungus. 

Among the known or suspected means of dissemination are nursery ship¬ 
ments, grafts, shipments of timber and fire wood (moisture and shade assist¬ 
ing), dead leaves, burs, bark, tools, wind, and rain. The agency of birds has 
not been established. Ants may‘possibly carry the spores. Experiments in¬ 
dicate that a beetle (Leptostylm maculata) eats the spores, and that it may be 
really beneficial. 

The fungus grows much more rapidly in dead than in living tissue. Spores 
are very long lived and quickly become active upon being wetted. Gonidia can 
produce infection after being kept dry in the spore-horn stage for 19 weeks. 
The greatest rate of spread in the cankered spots was obtained during July 
and August. 

A fungus, ill all outward appearance the same as Biidothia parasitica, is re¬ 
ported on Q'ucrcus teJuUna, Q. alba, Q. prinus, Rhus tgphina, Acer^'Hihnim; and 
Varga ovaia, and it was isolated from all but Q. prinus. The chestnut blight 
fungus was repeatedly grown on sterilized twigs of all of the above and on 
Castanea clentata, Q. maorocarpa, Q. nihra, Q. coccinea, Ngssa sgl'Vatlca, Lino- 
dendron tuUpifera, and Jiiglans nigra, producing pycnidla regardless of the 
nifxle of inoculation. The growth on all oaks, on sour gum, and on sumac was 
'as rapid and vigorous as on chestnut twigs. The fungus appears to l)e a weak 
parasite on white oak, chestnut oak, and sumac. 

The anatomical and physiological conditions of chestnut branches attacked 
by the ink disease, E. Petm (AtU R. Accact Lincci, Rend. Ct Bel. Fis., Mat. e 
Nat., 5. sen, 23 (1914)y I, No. 5, pp. 363-369; abs. in Infernat. Imt. Agr. IBomo'], 
J/o. But Agr. Intel, and Plant Diseases, 5 (1914), No. 7, p. 964).—The author 
has followed up previous observations on the part played by Oorgneum modo- 
niim in producing black canker of chestnut (E. S. II., 29, p. 15G; 30, p. 52). 

In branches three to nine years old collected at the end of November, 1913, 
various differences,were found between the healthy and the diseased branches. 
It seems that the earliest and most serious irregularity takes place in the min- 
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era! food, the destruction of chlorophyll and the disorganization of the cliloro” 
plasts in the cortical parenchyma being probably the consequences of as- 
similatory disturbances and reduced protoplasmic vitality, connected with high 
acidity, absence or reduction of calcium oxalate, and increase of gallic acid, 
these conditions permitting attack by weak parasites some time before any 
diseased condition is apparent 

Forest botanys B. N. Paekeb (Ami, Ept Bd, ScL Advice Indian 
pp. 9d“08).—^Besides brief notes regarding the progress of work on floras in 
preparation and lists of recent papers on forest botany, the results are given, 
so far as obtained, from a study of the wood of Fimis ewoelsa attacked by 
Trametes pink 

:Mycelium was present In heartwood and in sapwood next to the canabliim, 
while this was to all appearances sound. Trees apparently sound showed, on 
microscopical examination, the presence of hyphiB in the traciieids and the 
medullary rays. Boots, both small and large, also contained mycelium in 
wood otherwise free from rot. In case of natural root grafts, fungal hjT^hne 
were found In the grafted roots on both sides of the union, tliis fact showing 
the possibility of Infection in this manner. The fungus appeared to cause little 
or no rot except in the heartwood of the stem and larger roots. 

ECOMOMIC ZOOLOGY—ENTO'MOLOeY. 

Economic entomology in the TTnited States of America, I. V. EMEnflNOV 
{SelsJcohJio^siatstvennmT^ Entomologiid v Boedinennyhli SMatalch Bievernot 
Amerild. Betrogra-d: Govt., 1914, pp. 275, pis. S, 128; rev. in Rev, Appl, Bnt, 
S (1915), Ber, A, No. 1, p. 42). —report upon economic entomology in this 
country, based upon the author’s visits during 1910-11 and 1912. 

Some present needs in economic entomology, H. T. Ferwald (Jour, Boon, 
Bnt., 8 (1915), No. 1, pp. 80-40) •— In this paper the author points out some 
important phases of economic entomology that need investigation. 

A new air-conditioning apparatus, G, A. Bean and B. K. Naboubs (Jour, 
Econ. But, 8 (1915), No. 1, pp. 107-118, pis, 8, fig. 1). —^The authors here de¬ 
scribe the general arrangement, principle of operation, and moisture and tem¬ 
perature records maintained in the breeding chamber by an air-conditioning 
machine which has been manufactured for and installed at the Kansas Experi¬ 
ment Station. 

Cages and methods of studying underground insects, J. J. Daves (Jour. 
Econ. Ent., 8 (1915), No. 1, pp. 185-139, pis. 8), —^The author here describes and 
illustrates the methods made use of in investigations carried on by agents of 
the Bureau of Entomology of this Department. 

The conditions of the resistance of internal parasitic insects in the 
organism of their hosts, W. B. Thompson (Compt. Rend. Boc. Biol. [Paris*], 77 
(1915), No. 88, pp. 562-5648 Appl. Ent., S (1915), Ber. A, No. 5, p|). 

251, 252). —It is pointed out that the resistance offered by internal parasitic 
larvm, both dipterous and hymenopterous, to the toxic and digestive diastases 
which the author here discusses is an aspect of the adaptation of parasite to 
host which entomologists appear to have hitherto neglected. 

The toxicity of insecticides, 0. W. Woodwobth {Bcience, n. sen, 41 (1915), 
Wo. 1058, pp. 8Ef-S69). —The author describes the methods employed in deter¬ 
mining the, effect of hydrocyanic acid gas on scale insect eggs in closed glass 
containers. The results of one series of tests with the European fruit scale on 
.Christmas berry are presented in tabular form. 

' ' Some recent insect importations into Kew Jersey, H. B. Weiss (Jour. Econ. 
Ent., .8 (1915), No. 1, pp. 188-185) .—B:he author describes briefly the discovery 



856 


BSPERIMEHT STATIOISr EECOBB^ 


of numerous important insect pests from abroad wbicli have been intercepted 
during the course of inspection work in New Jersey. 

A review of tke spread in Bussia of tbe cMef injurious animals in 1913^ 
L Ao PoRTCHiNSKY {E^Jicg. DepU ZemL IRussia-J, 1918^ pp, fiffs, 4; ahs. in 
Rev. Appl. Ent, S (1915), Ser. A, No. 3, pp. Ill, ii2).—Notes on the more 
important pests of the year. 

[PMiippine insects] {Philippine Jour. Bci., Beet. D, 9 (1914), d, pp. 
409-464, pis. 2, figs. 11). —^The papers here presented deal with Studies in 
Philippine Jassoidea: I, Some Eemarkable Tettigoniellidm, by '0. P. Baker (pp. 
40S-421) ; Philippine HisterkM, by H. Bickhardt (pp. 423-431) ; New Pul- 
goriclse of the Philippines, II, hy L. IMelichar (pp. 433-439); Elateridoa of the 
Philippine Islands, by E. Pleutiaus (pp 441-449) ; Catalogue of the Pselapliidm 
(Coleoptera) of the Philippine Islands, by A. Raffray (pp. 451-455) ; and New 
Philippine Hymenoptera, by J. G. Crawford (pp. 45T-464). 

Annual report of the officer in charge of the insectary for the year ended 
June 30, 1914, L. J. Newman (Dept. Agr. and Indus. West. Atist. Ami. Rpt. 
1914, pp. SO-66).—An account is here given of the occurrence of and work with 
the more important insects of the year. 

Bivision of entomology, annual report, 1913-14:, 0. P. Lounsbuey (Union 
So. Africa Dept. Agr. Mpt., 1913-14, PP> 199-216 ).—^This, the usual annual report 
(E. S. R., 31, p. 548), deals with the work of the year, including nursery and 
port inspection; the work with locusts, to which a considerable part of the 
report is devoted; investigations by the Cape entomologist, C. W. Mally; wattle 
Insect investigations, by C. B. Hardenfoerg; etc. 

The enemies of the Jerusalem artichoke, P, Noel (Bui. Trimest. Lah. BwL 
Agr. Seine-Inf€r., No. S (1914), PP^ iJ, 16; ahs. in Rev. Appl. Dnt, S (1915), 
Ber. A, No. 1, p. SB ).—list of the more important artichoke pests. 

The principal enemies of lice in Indo-Chiaa, L. Dijpost (Jour. Agr. Trop., 
14 (1914), ^67, pp. 204-207; ahs. in Internat. Inst. Agr. IRo^neJ, Mo. Bui. 

Agr. Intel, and Plant Diseases, J (1914)y No. 10, pp. 13S0, 1881 ).—^Among the 
more important insects mentioned are Sesainia inferens, BchmnoUus hi- 
punctiferus, Cnaplialocroeis medinalis, Artona wallceri, Sitotroga cercalolla, and 
Leptoeorisa raricornis. 

A short text-book on the control of insect pests of orchards, S. Tseshevskago 
(Kratkoe Rukorodstvo po BofMe s TreditelRimi Plodovago Bada ic Klassa 
NasHkompMi. Pcirograd: Imp. Russ, Ohshcli. Plodovodstva, 1914. PP* 44y fig^* 
61; rev. in Rev. Appl. Ent, 3 (1915), Ser. A, No.p. 183). —^A popular handbook 
arranged by seasons for the use of orehardists in Bussia. 

Insects and man, C. A. Ealand (Ncvj Jork: The Century Co,, 1915, pp. 343, 
pis. 6S). —All account of the more important harmful and beneficial insects, their 
habits and life histories, etc. The subject is dealt with under the headings of 
insects and plants, insects and human disease, insect enemies of live stock, 
beneficial insects, household insects, some human parasites, and insect control. 
A classified bibliography covering ten pages, and subject and authorities indexes 
are included. 

A preliminary list of insects which have wilt, with a comparative study 
of their polyhedra, J. W. Chapman and R. W. Glasee (Jour. Econ. Ent., 8 
(1915), No. 1, pp. 140-149, fig. 1). —^The summary and conclusions drawn from 
the investigations here reported are as follows: 

"Wilt occurs in many widely different species of insects. The clinical 
aspects of wilt are very similar in all the species of caterpillars studied by us. 
Wilt first appears in a chrome form, as conditions become more unfavorable 
it b^ecomes acute, and finally terminates in a general epidemic. There is a 
striking similarity in shape between the polyhedra of the different species of 
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caterpillars given in Group A. Tlie polyhedra in tlie different species vary 
greatly in siize. Tlie great difference in size wMcii exists between polyLedra 
in the same caterpillar tends to strengtlien our view that the polyheclra are 
reaction bodies.’’ 

A bibliography of 11 titles is included. 

An illustrated catalogue of Americati insect galls^ M. T. Thompson (Nassau^ 
N, y.; Rhode Island Hospital Trust 0o., 1915, pp. 72, pis, gi).—The first part 
(pp. 5-46) of this’posthumous work consists of a catalogue of the gall-making 
Cynipidfe of North America, with the classification arranged by galls and by 
genera, and includes a bibliography of species descriptions (i>p. 47-49). A sup¬ 
plemental list of American gall-making insects (pp. 50-66), and an index 
to the genera and species are included. 

The first part of this catalogue is published practically as left by the late 
author, while the second part, or supplemental catalogue, was assembled from 
his original notes by the author’s father, the late S. M. Thompson, who is also 
resi)onsible for the selection and gi*oiiping of the illustrations on the plates. 
The numerous plates, consisting of 246 separate figures, reproduce photographs 
of galls taken by the late author. The work as a whole is edited by E. F. Felt. 

The transmission- of exanthematous typlius to man and monkey by lice, 
E. Sesgext, H. Foley, and 0. Yialatte {Gompt, Rend, Acad, Bci. IParisJ, 158 
{1914), Ro, 13, pp. 9G4, 965), —^This is a report of results obtained during the 
course of experiments with recurrent fever conducted in Algeria, in continua¬ 
tion of those previously noted (E. S. E., 24, p. 82). 

The axitliors call attention to the fact that Nicolle and his collaborators 
(E. S. E., 22, p. 552) succeeded in four cases in transmitting exanthematous 
typbxis ill monkeys through the bites of infected lice, and that Ricketts and 
Wilder (E. S. E., 23, p. 559) have furnished indirect proof of this rdle of lice. 
The authors’ experiments confirm the above-mentioned results. They show that 
exanthematous typhus may be transmitted to man through the bite of adult 
infected lice and that lice taken from an individual thus infected may in turn 
transmit the disease to monkeys. In addition it was found that the infection 
acquired by a louse is hereditary and that individuals arising from eggs laid 
by an infected louse may transmit the disease. 

The application of iron sulphate in orchards (Bad, Ogorod i Bahficha, 
Ro, 5 (1914), PP- 307, 308; ads. in Rev, Appl, Mnt,, 2 (1914), A 8, pp, 
515, 516). —^The application of iron sulphate is recommended to destroy moss 
and lichens on trees and as a remedy for Psylla malL A S per cent solution 
should be applied before the buds swell, but since it does not destroy all the 
eggs of this p^syllid, a further spray consisting of 0.5 or 0.75 lb. of tobacco 
extract in 11 ext. of water immediately after the larv£B have hatched is recom¬ 
mended. 

Hotes on some Colorado aphids having alternate food habits, C. P. 
Gillette and L. G. Beagg (Joti7\ Peon. Put., 8 (1915), Wo, 1, pp. 97-103). —^Notes 
are here presented on 31 species, among which mention may be made of Chermes 
cooleyi, P0mpMgm detm, Bclmmeura americana, B. rileyi, B. ermtwgi, B, lani- 
Yem, etc. 

The brown grape aphid, A. 0. Baker and W. F. Titeneb (Beienee, n. ser,, 
41 (1915), Wo, 1066, p. 834)- —The, authors report upon observations at Vienna, 
Va., of the life cycle of MaerosipJmm viticola. The eggs are deposited in the 
axils of leaves of ’Viburnum pnmifolmm in late October or November and the 
young hatch out in the spring before the leaves open and feed on the bursting 
,fiower buds. The -second generation matures late in April or in early May 
and nearly all become alate. The alate forms are unable to subsist on Vi¬ 
burnum and migrate to the grape where they produce a third generation and 
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wliere tlie species lives tlirougliout ttie summex*, producing apterous and alate 
forms. 

Tke emergence from tEe soil of the first young of tlie grape phylloxera in 
Italy, B. Geassi (AUL E, Accad, lAncei, Rend. €k Bek Fis,, Alat, e Nat, 5. 
sen, 23 (1914), II, No. 2, pp. 19-^0; at)s. in Intermt. Inst. Agr. [Rome}, Mo. 
But Agr. Intet mid Plant Diseases, 5 (1914), No. 10, p. iS77).—Tlie emergence 
of the young from the soil is more or less abundant throughout the year, except 
during hibernation and the period preceding the birth of' the first daughter 
generation of the hibernating females. In southern Italy they do not appear 
so frequently from the second half of July to the end of August, the period 
corresponding -vrith the partial estivation of the insect. 

, The use of the fungus Isaria for the control of the black scale, H. J. 
Quayue and A. R. Tyloe (J/o. Bui. Com. Eort. Cal, 4 {1915), No. 7, pp. 333-- 
S38, figs. 2). —^Tiie experiments here outlined and the general observations 
made in the groves treated have been summarized by the authors as follows: 

“ The Isaria fungus growing under suitable conditions in a moist chamber, 
either in the laboratory or the field, w^as found to kill a fair percentage of the 
Mack scale. The results in attempting to disseminate the fungus artificially 
under natural conditions in the field, at least at the season indicated, have been 
wholly negative. Prom observations made in the various groves where the 
fungus has been disseminated commercially, there is absolutely no evidence, 
thus far, to show that the fungus has been of any importance whatever in check¬ 
ing the scales. Where natural conditions are favorable for the development of 
the fungus, as in the district contiguous to the coast in Santa Barbara County, 
the Isaria will kill more or less of the black scale, but the field where it would 
thrive can not be greatly enlarged, if at all, by attempts at artificial dissemina¬ 
tion. Prom our recent experiments and observations as well as general observa¬ 
tions made on this fungus since 1908, the writers feel justified in extending 
to citrus growers no hope that this fungus will keep their trees free from the 
black scale.*’ 

Scurfy scale on Hoiwray maple (Leucaspis japonica), P, P. Pelt (Jour. 
Ecofi. Ent., 8 (1915), No. 1, p. 160). —^The author records a severe infestation of 
the twigs and leaves of Norway maple and privet at Stamford, Conn., by 
L. japonica. 

The crisis in Italian sericulture and the measures for averting it, O. 
Boebiga (Internat Inst. Agr. IRome}, Mo. But Agr. Intet and Plant Diseases, 
5 (1914)f No. 10, pp. 1263-1270). —^A discussion of the conditions that have 
brought about a crisis in sericulture in Italy. 

State moth work, plan and progress of work, 1913-14?, W. C. O’Kane 
(N. S. Dept, xigr,, Btale Moth Work Circ. 6 11915J, pp. 22, ids. 7).—^A report 
of the status of the work carried on in New Hampshire. 

On the biology of Bupalus piniarius and some of its pa,rasites, V. 
Plotnikov (Reprmt from Rev. Russe Ent, 14 (1914), No. 1, pp. 21, figs. 8; ads. 
in Rev. Appt Ent., 3 (1915), Ber. A, No. 1, pp. 43, 49 )-—The author reports that 
among 3T2 caterpillars examined, 14 per cent were infested with Campoplex, 
12 per cent with Lydella nigripes, 4 per cent with both of the above-mentioned 
parasites, and 2 per cent with Platyladus cothurnatus. 

A mechanical protector for preventing injury by the peach borer, B, B, 
Blakeslee (Jour. Eeon. Ent, 8 (1915), No. 1, pp. 103-107) .-AIAxm abstract of a 
paper presented at the annual meeting of the American Association of Economic 
Entomologists describes a cone-shaped tarred paper protector which, when 
placed at the crown of the tree, forms an impenetrable barrier, and not only 
prevents the deposition of eggs at that point but prevents the larv» from work¬ 
ing downward, on the trunk and attacking the crown. When' an impenetrable 
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barrier was placed at the crown of the tree, the larvie made no attempt to enter 
above it 

Experiments with lime-sTilphiir spray against the larch moth (Coleophora 
laricella), I. TsAGlimH (VentralanBt, Jordhruksforsok FlygM, 49 S; 

Ohs. in Rev. Appl. Ent, S (1915)» Ber. A, No. 4, p. 191 ).—^The author’s experh 
ments confirm the results obtained by Herrick (E. S. B., 28, p. 857), showing 
that lime-sulphur spray is an excellent remedy for the larch moth. 

The burdock gelecMld, an insect seed destroyer, A. Gibson (Ottaim Nat., 
28 (1914) i No. 7, p. 96; ahs. m Bev. Appl. Ent.^ S (1915), Eer. A, No. 2, p. 72). — 
The author reports that nearly every seed head of the lesser burdock {Arctium 
mimis) in the Ottawa district is found to harbor one or more larvse of 
neria lappella through the autumn and winter. In this -way tlie lepidopteraii 
becomes a useful insect. So abundant has the insect become that it is the 
exception to find a seed head in which the small caterpillar is not wintering. 

Etimigation for the box leaf miner, E. P. Pelt (Jour. Econ. Ent., 8 (1915), 
No. 1, pp. 94-96). — A. brief report of experiments with Monarthropalpus l)uxi, 
which has become well established on Long Island, wfiiere it is seriously injuring 
ornamental box hedges. 

Preliminary experiments indicate that fumigation with one teaspoonful of 
carbon bisiilphid to 5 qt. of space for a period of at least one hour will kill the 
larvffi without injury to the plant. Tests of carbon tetrachlorid, G. P. ammonia, 
and iiaplitlialin flakes were made with less favorable results. Fumigation for 
15 minutes with potassium cyanid at the rate of 1 dram to 27 cu. ft. of space 
or about one-half the strength recommended for fumigating nursery stock de¬ 
stroyed some of the larvfe and did not injure the foliage. 

A caterpillar (Oria miisculosa) injuring grain crops and methods of com* 
bating it, N, Yitkovsicy (Ahs. in Rev. Appl. Ent, 2 (1914), A, No. 12, p. 
712). — A popular account of tliis most serious pest of grain crops in south 
Russia and means for its control. In one district in the Province of Don 2,700 
acres of crops were damaged, of which 810 acres were totally destroyed. 

The question of fighting Oria musculosa, A. O. Fabbikant (Zenil. Wms., 
No. S3 (1914), PP- 11S7, 11S8; ahs. in Rev. Appl. Ent, S (1913), Ser. A, No. 1, 
p. 15). —^The author reviews the work of a special conference on the control of 
O. (Tapinosiola) musculosa. During 1912 its damage to crops in the Govern¬ 
ment of Ekaterinoslaf amounted to as high as $1,289,622.50, as many as 54,000 
acres of crops being totally desti'oyed and 67,000 acres damaged in only five 
districts of the Government 

Oria musculosa in the Government of Ekaterinoslaf according to the data 
for 1914;—^Distribution, biology, and method of control, N. N. Yitkovsky 
(Ahs. in Rev. Appl. Ent, S (1915), Eer. A, No. 3, pp. 110, 111). —An account of 
the life history of this noctnid which was the source of considerable injury 
during 1914. See also notes above. 

Mycodiplosis macgregori n. sp., B. F. Felt (Jour. Econ. Ent, 8 (1915); No. 1, 
p, 149 ).—^This itonidid was reared from red spider on cotton at Batesburg, S. C. 

Malaria in the Philippine Islands.—Experiments on the transmission 
of malaria with, Anopheles (Myxomyia) febrifer sp. nov., A, (Pseudomy- 
zomyia) rossii, A. (Myzorhynchus barbirostris, A. (Myzorhynchus) sinensis, 
and A. (Nyssorhynchus) maculatus, E. L. Walkee and M. A. Baebee (PMUp- 
pine Jour. Bd., Sect B, 9 (1914), No. 5, pp. 381-499). —The authors’ experi¬ 
ments show that,among the anopheline mosquitoes in the Philippine Islands A. 
fehrifer is probably ■ the most susceptible to infection with the parasites of sub- 
tertian malaria, and while the number of experiments with tertian and quartan 
malaria is insufficient to determine the fact, it is probable that this species is 
also an efficient carrier of these types of the disease. “ This species is from 
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tliree to four times as susceptible as A. rossU, wliicli lias liitlierto been coiisici- 
erecl tlie malaria carrier of tbe Philippines, and eleven times' as susceptible as 
A. harUrostris. Tlie number of mosquitoes of the species ,4.. sinensis an,cl A, 
maculalns dissected, especially in the comparative experiments, is too small to 
give reliable percentages. It is possible that a larger series of experiments with 
A. sinensis would show that this species can be infected. , « „ 

The role played by a species of Anopheles in the transmission of malaria in 
any country depends chiefly upon (1) its susceptibility and (2) its geographical 
distribution and prevalence; also, to some extent, upon (3) its avidity for 
human blood and (4) its domesticity.” 

A list of 21 references to the literature is included. 

On. the life history of the pipunculids, intraccelomic parasites of 
XypMocyba, D. Keilin and W. Thompson (Oompt. Mend. Soe. Biol. [Pam], 
78 {1915}, No. 1, pp. 9-12, figs. 11; ahs. in Rev. Appl. Ent., S (1915), Ser. A, 
No. 5, p. 252). —It is pointed out that, aside from the discovery by Boheman in 
1854 of the parasitism of ciccadellids by a pipunculid larva, the discovery by 
Glard in 1889 of the parasitism of Typhlocyba by Atelenevra spuria, and the 
fact that they usually oviposit in the bodies of Homoptera and may be employed 
in controlling some species injurious to plants, such as sugar cane, very little 
is known of their bionomics. 

The authors report upon studies of TypJilocpda rosw, T. Mppocastani, and 
T. douglasi attacked by A. spuria and what is thought to be another pipunculid. 

A new Sarcophaga parasitic on Allorhina nitida, ,T. M. Aldhigh (Jour. 
Meon. Ent., B (1915), No. 1, pp. 151, 152, fig. 1). —new dipteran reared from 
pupse of A. nitida in Virginia, Indiana, Illinois, Micliigan, Georgia, Florida, and 
Louisiana is described as Barcophaga utilis. 

hlotes on certain points of economic importance in the biology of the house 
fly, F. C. Bishofp, W. E. Dove, and D. C. Paeman {Jour. Eoo7i. Ent., 8 (1915), 
No. 1, pp. —^Thls report of studies of the biology of the house fly coiK 

ducted in Texas includes tables which show in detail the preoviposition period, 
developmental periods, and longevity of the house fly at Dallas. 

Hote on the use of poisoned bait for controlling the house fly (Musca 
domestica), 0. W. Mallt (So. African Jour. BcL, 11 (1915), No. 9, %}p. 521- 
828). —The author concludes that fi*om the standpoint of expense the poison bait 
method is very much cheaper than any other that has come to liis attention. 

The effect of temperature on the life cycle of Musca domestica and Culex 
pipiens, g. D. Kbames (Beience, n. ser., U (1915), No. 1067, pp. S74-S77).—Tim 
results of studies of the average duration of the egg, larval, and pupal stages 
of the house fly at 20, SO, and 35® C. are presented in tabular form, as are 
studies of the immature stages of mosquitoes (0. pipiens) at 20®, room tem“ 
perature, and 30°. 

The celery fly (Acidia heraclei), X Feytaixd ' (Bui. Boc. Made et Yulg. Zoot 
Agr., 13 (1914) f No. 7, pp. 109-114, figs. 2; ahs. in Rev. AppL Ent, S (1915), 
Ber. A, No. 4, 1S8). —This dipteran is a source of injury to celery in southwest 
Prance through its mining in the leaves. ’ 

A new species of Ulidinae from Tucuman, X Berthes (Bui. Boo. Ent. 
France, No. 2 (1914), pp. 87, 88, fig. 1). —^The new dipteran here described as 
Eumsia cliavamiei is said to cause the decomposition of the young shoots of 
,the sugar cane, and the canes are then invaded by Bacillus saecliari which 
causes a disease known as “ polviilo.” 

[Cycloneda (Heda) sanguinea^ an important coceinellid in Brazil], F. 
lOLESiAS (CMcaras^ e Quintaes, 10 (1914), No. 6, pp. 4$4, 485, figS- 8; ahs. in 
Rev. Appt Ent, 8 (1915), Ber. A, No. 4> P* 169), brief account of a coceinellid 
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wliicli is of considerable importance through its clearing oranges and rose trees 
of aphids in Brazil. 

life history of Oherea tripunctata, A. G. Rijggles {Jowi\ Econ. Ent^ 
S (1915), Eo. 1, p'p. 79-85, figs. 6). —^The beetle here considered has become a pest 
in the parks of St, Paul, Minn. In June, 1911, all the trees along one of the 
finest 0 Tenues of that city were found hy the author with numerous dead leaves 
hanging from the terminal twigs and the ground strewn with leaves. Studies 
have since been made of its life lihstory and are here reported. 

The eggs are inserted under the edge of the slit bark of twigs, below the 
completed girdles, many often being found in a single stem, although all be¬ 
tween the complete girdling nest the main stem and the end of the twig soon 
perish. Five larval instars have been observed and are here described. Pup^e 
were found only in the second year after the eggs, usually in May. It was 
estimated that in 1911-12 from 50 to SO per cent of the larvae were parasitized. 
The cutting out and burning of infested twigs was recommended and appears 
to have given sativSfactory results in the control of this borer. 

On the life history of Aleochara bilineata, a staphylinid parasite of 
CliortopMla brassicse, J. T. Wadswoeth (Jour, Econ. Biol., 10' (1915), No. 1-2, 
pp. 1-27, pis. 2, fig. 1). —^An account is here given of the life history of a 
staphylinid beetle, the larvm of which parasitize the pupre of the cabbage root 
fly (0. hrassicm), including technical descriptions of its stages. 

It is shown that the larvae of this insect hatch from the ova in the form of 
tj'pical, free-living, campodeiform, staphylinid larvse. They enter the puparia 
of the cabbage fly, feed on the pupce contained therein, and at the first ecdysis 
emerge as eniciform larvce. They thus undergo a simple form of liypermeta- 
morpliosis as the result of their parasitic mode of life. Three ecdyses occur 
during larval life. Previous observers believed that ova or larvse of the beetle 
enter the fly larvae; this view, however, is shown to be erroneous. After the 
first ecdysis the larvse feed rapidly; pupation takes place within the puparium 
of the host, and the adult beetle, after gnawing a hole in the wall of the 
puparium, emerges therefrom. 

‘‘ Two generations of these staphylinids are produced annually in the Man¬ 
chester district, and it is suggested that in warmer climates three or more 
generations may be produced in a year. Adults of the first generation emerge 
In May and June; as larvse they entered the host puparia in late autumn of the 
previous year. Apparently eight or nine months elapse while the individuals ot 
■ this generation imclergo their metamorphoses. Adults of the second generation 
emerge from the host puparia in August and September. Six or seven weeks 
only are occupied by this generation in completing the developmental cycle. 
The rate of development of larvse obtained in winter may be greatly increased 
by placing them in warm suxToundiugs. Adults, whicli would normally emerge 
in i\Iay or June, may be thus obtained in midwinter. It is suggested that other 
membei\s of the genus Aleochara will be found to have similar life histories, 
possibly with modifications. It is also probable that the larvm of A. MUneata 
parasitize other dipterous hosts than 0. 'brassicm. 

'‘Two hundred and thirty-nine cabbage fly puparia infested by staphylinid 
larvm were obtained from 2,189 puparia examined, equivalent to 10.9 per cent. 
The puparia collected during the summer months showed a higher percentage 
of parasites, viz, 26.9 per cent It is estimated that at least 20 per cent of the 
larvffi and pupm of 0 . hrassiom vltb destroyed by, coleopterous and liymen- 
opteroiis parasites in the district where the material for this investigation was 
obtained. 

“ In view of the marked destructiveness of the cabbage fly and of the fact 
that practical methods of reducing it in numbers do not appear yet to have 
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been cievisecb it is suggested tliat tlie increase in numbers and ntillKation of its 
* natural enemies is worthy of considerationf^ 

A bibliography of 21 titles is Included. 

iSTotes on some hymenopterous parasites bred from the pupse of Chortophila 
bTassic» and Acidia heraelei, J. T. Wadswouth {Ami, Ai)pk Biot, 2 {1915), 

No, 2-S, pp, 158-161). —During the course of an investigation of the life histories 
of parasites which attack soil insects, and particularly of the life history of a 
stapliylinid (Aleochara 'bilineaia) the larvjB of which attack the pupje of the 
cabbage root fiy (0. drassicw), the author reared Phygadem^h fiimator, 
Atractodes tenebr-icosiis, and Gotlwmspns {Bucoila) rapcB from pupce of (7. 
hrassicce, and Seniiteles crassicornis and AdeUira apii from pupJB of the celery 
liy {A. heraclei), 

A simple record system for apiary inspection, W. E. Beittoh (Jour. Boom 
Bnty 8 {1915) y No. 1, pp. 121-128). —^The author describes a system that has 
been used in Connecticut. 

*rhe spotted fever tick (Dermacentor venustns) and its control in the 
Bitter Boot Valley, Montana—review, B. A. Cooley {Jotir. Boon. Bnt., 8 
(1915), No. 1, pp. 47-54). —^A review of the Bocky Mountain spotted fever 
situation in Montana, including control work now under way and a summary 
of the biology of the spotted fever tick. 

Some insect flagellates introduced into vertebrates, H. B. Fantham and 
Annie Pobteb {Proc. Cambridge FMt Boc., 18 (1915), No. B, pp. 89-50, pi. 1 ).— 
The investigations here reported have led to the following conclusions: 

Insect flagellates, e. g., Serpetomonas jaculum from Nepa cinerea and M. 
ctemeeplmli parasitic in the dog flea, OtemcepJialus eanis, can live inside 
certain vertebrates (e. g., mouse and dog, respectively) and can multiply 
therein. This we have shown experimentally. 

If such flagellates be inoculated intraperitoneally or are fed by the mouth 
in food, the flagellates can find their way into the blood streaST'^a ufl internal.. #^ 
organs (e, g., liver, spleen, bone marrow) of the vertebrate host. The insect 
flagellates are pathogenic to the vertebrates experimented upon, producing 
symptoms like those of leishmaniasis (kala-azar). The oval post-flageliate 
forms appear to be more capable of developing in vertebrate hosts than are 
other stages of the herpetomonad pax'asite of the insect. It may be expected • 
that the various leishmaniases, occurring in diflerent parts of the world, will 
prove to he insect-borne herpetomoniases.” 

A list of 15 references is included. 

Further experimental researches on insect flagellates introduced into 
vertebrates, H. B. Fantham and Annie Pobtee (Proc. Cambridge PMt Soo., 

18 (1915), No. 8, pp. 187-148). —Herpetomoniasis can be induced in various 
warm- and cold-blooded vertebrates when the latter are inoculated or fed with 
herpetomonads occurring In the digestive tract of various insects. The in¬ 
fection produced and the protozoal parasites found in the vertebrates resemble 
those of human and canine leishmaniases. An infection can also be induced 
in certain vertebrates when they are fed or inoculated with Critliulia gerridis, 
and both flagellate and nonflagellate stages occur therein, hut no transition to 
a trypanosome was found. 

following Flageilata have proved pathogenic to warm-blooded mammals 
when the latter have been fed, or inoculated subcutaneously or intraperitone¬ 
ally with them: Serpetomonas jaculum, S. sfratiomgiWy S. pedictiU, and 0. 
^gerrUis. The hosts used were mice of various ages. That E. ctenocepJmli can 
infect dogs has already been shown by us. M. jaculum and C. gerrklis have 
also been successfully fed or inoculated into cold-blooded hosts, namely, fishes 
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(Gastcrosteus adileahts), frogs, toads, lizards {Laeerta vwipara), and grass 
snakes {Tropidonotm natrix), 

“As we have previously stated we believe that leishmaniases are arthropod- 
borne lierpetomoniases, and that these maladies have been evolved from flagel¬ 
lates of invertebrates (especially herpetomonads of insects), which have been 
able to adopt themselves to life in vertebrates. 

“ In areas where leishmaniases are endemic, an examination should be made 
of all insects and other invertebrates likely to come into contact vritli men or 
dogs or rats and mice, in order to ascertain if these invertebrates harbor 
herpetomonads. Preventive measures should be directed against such inverte¬ 
brates, especially arthropods. Further, it is likely that cei'tain vertebrates, 
such as reptiles and amphibia (especially those that are insectivorous), may 
serve as reservoirs for leishmaniases or, as they should preferably be termed, 
lierpetomoniases. From such reservoirs the herpetomonads reach man 
by the agency of ectoparasites or flies, especially such as are sanguivorous.^^ 

A list of IS references is included. 

Parasites of the American muskrat (Fiber zibetMcus), F. D. Babkeb {Jour, 
Parasitology, 1 (1915), Ao. 4, pp, 184-107, pis. 2, figs, 4)- —continuation of 
work previously noted (E. S. II., 29, p. 484), the author describes a number of 
new parasites, including S trematodes, 2 cestodes, and 3 liematodes. 

Sarcosporidia encountered in Panama, S. T. Darling {Jour. Parasitology, 
1 {1915), No. S, pp, 113-120, pis. 4 )^—During the routine examination of nearly 
1,000 animals, sporidia were detected in three new hosts—namely, the opossum, 
hawk, and sloth. 

Larval trematodes from IJorth American fresh water snails, W. W. Cobt 
'{Jour. Parasitology, 1 (1014), No. 2, pp. 65-84f figs. 15). — This is a preliminary 
report which deals with 14 new cercarise found' in 6 species of fresh-water 
snails obtained from 7 localities. A list of 8 references to the literature is in¬ 
cluded. 

Some north Aniencan larval trematodes, W. W. Oort (III. Biol, Monographs, 
1 (1915), No. 4f PP- pis. 8), —It is pointed out that practically nothing is 
known of the life hiStory of the trematodes of North America, and even in 
Europe, where many new adults are being described each year, only a few de¬ 
velopmental cycles are completely known. A list of references given of litera¬ 
ture on larval trematodes from North American molluscs includes but 11 species. 
The present paper adds 14 new species of cercariss from North American fresh¬ 
water snails. A preliminary report, taking up briefly the structure ahd activity 
of these eercarise, is noted above. 

A bibliogi-aphy of 86 titles is included. 

Trematode parasites and the relationships and distribution of their hosts, 
8. J. Johnston {Rjyt. Austral. Assoc. Adv, Sci., 14 (1918), pp. ^7^S-n8).-“This 
paper is based upon studies conducted by the author in Australia. 

Studies on the cestode family Anoplocephalidse, H. Doitthitt (lit Biol, 
Mmiographs, 1 (1915), No, S, pp. OS, pis. 6). —^A comparative anatomical study 
of this family, including a key to the known species and descriptions of 8 new 
species. 

“ The cestodes of the subfamily Anoplocephalid^a are in some way dependent 
upon rich soils for their existence, and they thrive best in wet lowlands. The 
evidence points to the conclusion that the intermediate hosts are some group 
of insects w^hich is confined to such regions; and since the hosts of the 
Anoplocephalid^fi are almost exclusively herbivorous, it would seem aS' If this 
host were a small, plant-feeding insect” 

A four-page bibliography is included. 
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Tsenia saginata.— A case presenting structural abnormalities and asso¬ 
ciated witli spurious parasitism in an infant, M. C. Hall {Jotir. Amer. Meil. 
Assoc., 6Jj- (1915), No. Bfh PP- 1912, I&IS, fig. i).—Tlie autlior records tbe occur¬ 
rence of tbe unarmed or beef tapeworm in a child said to he from 14 to 18 
months old. 

FOODS—HUMAIT KDTEITIOir. 

The feeding of school children, Mildeed Bulkley (London: G. Bell d Sons, 
Ltd., 1914, pp. XVIA-278 ).—^This book is based upon a study, carried out in 
the year 1018, of the practical workings of the Act of Parliament of 1906 pro- 
Tiding for the use of public funds, under certain restrictions, for the serving of 
meals in schools. 

Owing to discretionary powers vested in local authorities marked differences 
were found in the spirit with which the work was carried on in different dis¬ 
tricts, as well as in the method of supervision, the selection of beneficiaries, the 
time and place of serving meals, and the wholesomeness of the food provided. 
As a result of the investigation, the author suggests that the act should make it 
obligatory to provide for underfed children; that meals should not be discon¬ 
tinued during holidays; that the half-penny limit should he removed; that the 
meals should be a part of the regular school system; and that they should be so 
prepared and served as to be of educational value. In rural schools, where, as 
a rule, the number of children is small, the serving of meals should be combined 
with the teaching of home economics. 

The book considers the history of the movement for the provision of school 
meals, the extent and causes of malnutrition, and the effect of school meals upon 
the children and upon the parents. An appendix contains sample menus and 
information regarding the provision of meals in Scotland and abroad, this infor¬ 
mation being based on a review of the literature. 

Economy in food during war, A. K. Chalmees (Lancet [LondonJ, 1915, II, 
No. 10, pp. 561-564). —Several ways in which economy in the use of food may 
be secured are considered. 

Sprouted wheat, R. HAkcouet (Camd. Miller wnd derealist, 7 (1915), No. 
10, pp. 239, 246). —The author reports baking tests to determine the usefulness 
of the sprouted wheat which resulted from the warm, wet weather at harvest 
time. His work indicates that a wheat containing 10 per cent of slightly 
sprouted grain may still produce a fiour that will make good bread. Slightly 
sprouted gi*aiii is defined as that in which the sprout is from i to i the length 
ot the kernel. Badly sprouted wheats are considered practically useless for 
milling purposes. 

Commercial value of flour, B. B. Jacobs (Canad. Miller and Cerealist, 7 
(1915), No. 10, pp. 243, 246).—A score-card system is described by which the 
commercial value of flour may be computed. 'Moisture, .ash, gluten quality, 
acidity, color value, loaves per barrel, fermentation value, loaf volume, loaf color 
and texture, and the length of the fermentation period are the factors upon 
which the ratings are based. 

Better breads by means of natural lactic acid, A* Wahl (Jour. Indus. a>nd 
Bngin. Chem., 7 (1915), No. 9, pp. 773-775). —^A preliminary report of an in- 
ves'tigatlon of the quality of bread as influenced by the addition to the dough 
of lactic acid produced by Bacillus deUruecki (an organism found in germi¬ 
nated barley). The results of the investigation may be summarized briefly 
as follows: 

The addition of bacterial lactic acid to the dough resulted in an improved 
general appearance of the loaf ^ and a larger loaf per weight of bread. The 
, bloom and color of the crust were improved and a greater whiteness of crumb 
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resulted, with better texture, “ consisting of a more uniform distribution of the 
fermentation gas cells which are of smaller size in augmented number, with 
avoidance of large holes, thus eliminating cnimbliness and producing a more 
velvety crumb. , . - 

“ Finer flavor and increased palatableness in the bread by virtue of a chem¬ 
ical combination with the phosphates of the flour ” resulted. 

By using bacterial lactic acid produced by propagating B. delbmeehi in a 
bran mash, all the highly nutritious extractive substances of the bran are thus 
incorporated into the dough, while the lactic acid renders soluble the proteins 
and basic phosphates of the flour, which results in a more wholesome product 
by reason of its increased digestibility.” 

It Is stated that “the ‘microbi-cidal* tendencies of lactic acid check the 
growth of those undesirable micro-organisms which tend to cause a disagreeable 
taste, bad odor, ropiness, and other bread diseases, 

“ Bacterial lactic acid extracts of malted cereals at low temperatures contain 
in addition the activated proteolytic and diastatic enzyms, peptase, and diastase, 
which act during dough fermentation to effect a partial digestion of the dough, 
the resulting soluble proteins, phosphates, and carbohydrates serving as a most 
desirable nourishment for the yeast. 

“ Milk, whey, buttermilk, and similar milk products containing either added 
or developed bacterial lactic acid, when added to the dough, also effect a similar 
improvement in the bread. 

“Commercial lactic acid may be used with improved results, but bacterial 
lactic acid is preferable, and that bacterial lactic acid which is produced by 
the organism B. delbrueclci is the most desirable, since this lactic acid with the 
extractive substances in it contains a much greater concentration of hydrogen 
ions upon which the effectiveness of this acid largely depends.” 

Westphalian blood bread, O. Rammstedt {Ztschr, Angew. Chemuj 28 (1915) ^ 
Mo. 38, Anfsatzteil, pp. 286-288). —^Analytical data are given showing the 
chemical composition of rye, wheat, and army breads, and Westphalian blood 
bread, which is prepared wdth the addition of blood obtained from slaughter¬ 
houses to increase the® nutritive value of the bread and to sa\^e in the amount 
of flour used. 

Blood bread, R. Kobebt (Chem. Ztg., 89 (1915), No. 12, p . 69 ).—The author 
advocates the addition of 10 per cent of the blood of slaughtered animals to 
all flour used in bread making during the war, as this blood contains nearly IS 
per cent of protein, some lecithin and cholesterin, and valuable inorganic salts. 
Bread prepared in this way, when freshly baked, has an agreeable taste. The 
danger from infectious diseases is held to be negligible, as any bacteria present 
are killed by the baking process. 

Decision of the G-erman Imperial Health Bureau on the use of potato 
products in bread AT. Gsjidhtsamt., 48 (1918), Mo. 4, pp. 595-606) .—Baking 
experiments are described in which various proportions of potato starch, potato 
flakes, and whole potato flour were used in admixture -with rye flour and baked 
in the usual way. The bread was subsequently anal^^zed to determine prin¬ 
cipally the amounts of water and total nitrogen present. 

The total energy value of the potato bread was found to be only inconsider¬ 
ably less than that of pure rye bread. The products containing as much as 20 
per cent of, potato flour were judged not inferior to rye bread in general appear¬ 
ance, color, odor, and taste. 

The protein content of the. potato bread is held to be the only quantity that 
varies considerably from that of pure rye bread, but when 20 per cent of potato 
starch or flour Is used in the bread the percentage of protein present is much 
smaller than when only 5 per cent is used. It is maintained that sufficient 
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protein from other sources is supplied by the ordinary mixed diet, of which 
either pure rye or potato flour forms only a part. Wliile the amount of water 
contained in the bread may be increased by the use of potatoes, this factor Is 
easily" regulated. The proportions of potato products recommended for use 
are equal parts of flakes and starch, or of the whole potato flour and starch. 

The use of sugar beets for food, Herzfeld {Dcut. Zucherimlus,, S9 (1914)^ 
iv'o. 43, pp. SS5, 886} .—In studying methods of preparing sugar beets for human 
food, the author conducted experiments to reduce tiie excessive sweetness, to 
produce an easily digestible product, and to overcome the disagreeable flavor. 
The method recommended is as follows: Cut the beets into small pieces (size 
of a hazelnut), cover with water, add 1 gm. of crystallized sodium carbonate 
for each 100 gm. of beets, and boil from 20 to 30 minutes. (This treatment is 
said to soften the beets and to remove the biting taste.) Finally pour off half 
the water and acidify with vinegar. 

Chemical exanaination of ghee, K. H, Vakil {Jour, Boc, Ohem. Indus., 34 
(JOlo), No. 7, p. 320). —^The author defines Indian ghee as a form of clarified 
butter obtained from cow’s milk or from buffalo’s milk. Analytical data regard¬ 
ing* a number of samples are given. 

Heather tea, a substitute for black tea (Bchwek. Apotli. Ztg., 53 (1915) ^ 
No. 12, pp. 173, 174 )^—It is noted that the flowering sprigs of Calluna wlgariB 
furnish a passable substitute for black tea, the infusion having a pale yellow 
color, a faint odor, and a weakly astringent taste. As the blossoms are visited 
by the honey-bee, the herb is best gathered after flowering. 

The 'nutritive value of wood, W. Rasch (Ztsehr, Gesam, Getreideto., 7 
(1915), No, 5, pp. 130-135 ),—Comparative analytical data are given regarding 
beech and birch wood, and rye,' wheat, and oat straw. The possibility of their 
use as food is also discussed somewhat at length. 

Hydrocyanic acid from haricot beans, H. Blair {Nliann. Jour, ILondon], 4* 
ser., 40 (1915), No, 2689, p. 586 ),—^The presence of hydrocyanic acid in haricot 
beans was detected from the odor evident upon opening a covered pan in which 
the beans had been steeped overnight. Laboratory tests, in which 1 gm. of 
ground beans was macerated in water at 45® 0. and the acid washed out by a 
current of hydrogen and absorbed in potassium hydroxid solution, showed for 
periods of 27, 49, 87, 117, 198, and 358 minutes 0.025, 0.050, 0.080, 0.100, 0.120, 
and 0.160 mg. of hydrocyanic acid, respectively. 

Botulism, an experimental study, E. 0. Dickson (Jour, Amer, lied. Assoc., 
65 (1915), No. 6, pp, 492-496, figs, 2). —^Thls is a preliminary report of a 
laboratory Investigation which was suggested by an epidemic of botulism ap¬ 
parently caused by eating home-canned string beans. It was desired to 
determine experimentally whether a medium containing animal protein is 
necessary for the growth of Badlhis ’bofulimis and the development of Its toxin 
(as is generally believed), and in addition to obtain more information regard¬ 
ing the lesions produced in the body by the toxin. Although botulism is. gen¬ 
erally spoken of as a tjqie of meat poisoning, the author cites a number of cases 
of tills disease wlilch were caused apparently by eating spoiled vegetables or 
fruits. 

To determine whether the toxin of B hotnlimis would be developed in a vege¬ 
table medium, about 1 cc. of a suspension of the organism in normal salt solu¬ 
tion was injected into a number of cans of high-grade commercial string beans. 
The cans v/ere then resealed and allowed to incubate at room temperature 
for periods varying from 3 to 12 months. After incubation of the cans, aerobic 
and anaerobic cultures of their contents were made on various media and 
portions of the fluid contents were injected into laboratory animals '(guinea 
pigs, rabbits, and cats). Pure cultures of B, botuUnm^ were obtained from 6 
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of tiie 12 cans of beans inoculated. Of tbe 45 animals injected witb tlie con¬ 
tents of tlie cans, 16 died and a number of others showed sjuiiptoms of botulism. 
Infusions of canned string beans, canned peas, pork, and beef were also in¬ 
oculated with the same strain of B. ’botidiims and with another strain as a 
control and ail incubated at 22 to 28° G. Inoculations of other animals Avere 
made from these infusions and, although all the data of this series are not 
complete, 22 of the animals inoculated died. 

It is pointed out that since B. hoUilinus is an anaerobic organism which 
cleA^eiops and produces its toxin best in the dark and at a temperature of 
22 to 28°, canned goods afford a favorable medium for its groAvth. In view of 
the results of these experiments and the fact that spores of B. hotuUmis with¬ 
stand a temperature of 85° for nearly a half hour, the author emphasizes the 
fact that great pains should be taken to secure the sterilization of canned 
fruits and vegetables, as AA’-ell as meats. This is especially true in home 
canning, as in commercial canning practice the high temperatures and times 
employed in processing are generally sufficient to kill these spores. 

The general conclusions drawn from the inAmstigation are in part as folloAvs: 

** The presence of animal protein is not essential for the cleArelopment of the 
toxin of botulism. The toxin may be produced in a medium made from string 
beans or from peas. An acid reaction of as much as 8.2 per cent to plie- 
nolplitlialein does not prevent the formation of the toxin.” 

A case of fatal poisoning by the American water hemlock (Pul), Health 
Bill, p/ass.], 2 {1915), No. 2, pp. 50^2, jflg. 1). — In one case death and in 
another case severe illness resulted from eating the roots of this plant which 
is often mistaken for parsnips, artichokes, sweet cicely, horse-radish, or other 
edible roots. Analyses of samples of the roots shoAved the presence of a poison 
of the picrotoxin or cicutoxin group. 

The harmful effect of a vegetable diet, O. Voegtlin (Amer. Jour. Physiot, 
SB (1915), No. 4, p. S67). —In the experiments reported laboratory animals 
(monkeys, white mice and rats, hogs, and coavs) were given exclusive diets 
of natural vegetable foods. The following conclusions are draAvn : 

Ail exclusive diet of such cereals as wheat, corn, barley, oats, millet, etc., 
AAms injurious to some mammals and led eventually to death. This was also true 
of an exclusive diet of some fresh vegetables such as carrots, SAveet potatoes, 
and Irish potatoes. When forming the only diet of mice and rats, legumes like 
beans and peas Avere insufficient for maintaining life. It was found that fresh 
beef, coAv’s liver, eggs, and milk, if added in sufficient ciuantities to vegetable 
food, AAmiikl protect the health of the animals. It was also found that a mixed 
A'egetable diet composed of cereals, legumes, and fresh vegetables was inade¬ 
quate for maintaining the life of mice and some other animals. FoavIs lived 
in good health and for a long time Avhen given an exclusive diet of corn, AAdieat, 
and other. cereals. The addition of certain inorganic salts to the corn resulted 
In prolonging the life of mice. 

.Some products of hydrolysis of gliadin, lactalbumin, and the protein of 
the rice kernel, T. B, Osboene, D. D. Van Slyicb, 0. S. Leavenavoeth, and M. 
ViNOGEAB {Jour. Biol. Vhem., 22 (1915), No. 2, pp. 259--280 ).—^Analytical methods 
ax'e described for determining the quantity of amino acids in several proteins 
which form important constituents of human food. 

The lysin content of gliadin was found to be 0.93±0.28 per cent. The com¬ 
position of lactalbumin Avas as'follows: Lysin, 9.16±0.68 per cent; histidin, 
2.06±0.54 per cent; 'arginin, 3.23^:0.23 per cent Lactalbumin is exceptionally 
rich ill lysin, This fact is particularly interesting in view of the ability of 
lactalbumin to stimulate the'growth of rats when used to supplement a ration 
low in iyslE, , . * 
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“ Compared with the endosperm proteins of wheat or maize, the protein of 
rice yields relatively much of each of the basic amino acids, arginiii, histiclin, 
and lyslii, and comparatively little ammonia and nonamino nitrogen. In its 
general amino acid make-up it more nearly resembles the majority of the pro¬ 
teins of animal tissues than do the proteins of maize or wheat. This may 
explain the extensive use of rice as an almost exclusive diet in spite of its low 
protein content.” 

I^rotem mmima for maintenance, T. B. Osborne, L. B. Mendel, ex al. 
{"Jour. Biot C'Jicni., 22 (1915), A'o. 2, pp. 241-257, fig. i).—In continuation of 
previous work (E. S. R., 33, p. 202), the authors report the results .of feeding 
experiments with laboratory animals (rats) to determine the minimum amounts 
of protein required for maintenance. By altering the protein content of the 
food—including different proportions of lactalbumin, casein, edestin, milk pro¬ 
teins, and gliadin in a basal ration supplying an abundance of total calories— 
it was possible to note how the rats actually responded to the different diets. 

Additional experiments, as yet incomplete, are described in wdiicli a limited, 
weighed amount of food was supplied daily and eaten completely. The effect of 
the different proteins was studied comparatively by reducing the amount of 
protein in the ration until growth ceased, or a gradual decline in body weight 
occurred. The conclusions drawn are in part as follows: 

Ranges of 7 to 15 mg. of lactalbumin per gram of rat per week represent 
minima lower than those found for casein, edestin, milk proteins, or gliadin, 
not to mention the impossibility of maintenance with zein. . . . 

‘‘The different proteins are, with a few exceptions, not so widely divergent 
in their general amino acid make-up as to lead us to expect wide differences of 
protein minimum reciulrement, aside from a few striking examples. In the 
case of growth with its greater -need of protein units, the divergencies of the 
proteins may manifest themselves more conspicuously than in mere main¬ 
tenance. The apparently greater efficiency of lactalbumin, in contrast with the 
other proteins recorded above, is in harmony with the observation of the 
apparent economy of this protein as a supplement to deficient rations.” 

The need of protein under different conditions, E. iinnsRHALDEN, G. Bwald, 
A. Fodob, and C. Rose (Pfiugers Arch. Physiol, 160 (1915), Ao. 9-XO, pp. 511- 
521; gM\ i'll Zentbk Physiol, SO (1915), No. 4, p. iSi).—Nitrogen metabolism 
experiments are described with diets consisting exclusively of pf)tat«.)e.s or 
bread with the addition of fat or sugar. The experimental periods were of 5 to 
8 days’ duration. The apparent results of these tests wure as follows: 

With a ration of potatoes an ingestion of 4.5 gm. of nitrogen sufficed to attain 
a nitrogen equilibrium. The consumption of 5.9 gm. of the nitrogen supplied 
by a ration of Swedish bread was necessary. The amount of available nitrogen 
thus required was approximately 4 gm. 

The metabolic relationship of the proteins to glucose. —Glucose fomxa- 
tion from body proteins, N. W. Janney and F. A. Csonka (Jour. Biol Vhem., 
22 (1915), Mo. 1, pp. 20S-21S). —^The experiments here reported, wMcli are a 
continuation of earlier work (E. S. R., 33, p. 261), deal with glucose originating 
in the metabolism of body protein with special I'efereiice to the relative ainoiiiits 
of glucose and nitrogen appearing in the urine of fasting diabetic laboratory 
animals, 1 e., the G: N ratio. The results of the experimental data are sum¬ 
marized by the authors as follows: 

“The average urinary G:N ratio in the fasting phlorizin diabetic dog is. 
found to be 3.4:1, rather than 3.67:1. The body proteins of the dog collectively 
yield in metabolism about 57.5 per cent of glucose corresponding to tlie protein 
G: N ratio 3.6:1; body proteins of the rabbit about 60 per cent glucose, protein 
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G: N ratio S.8:1. Body pi’otelns of tlie other higher animals, including man, 
very probably yield nearly the same amounts of metabolic glucose as the dog 
and rabbit 

“ The calculated yield of 45 per cent glucose, as a maximum from body pro¬ 
tein, based on the urinary G: K ratio 2.8:1 in phlorizin and pancreas diabetes, 
is incorrect” 

Animal calorimetry.—^XII, The influence of the ingestion of fat^ J. K.. 
Mublix, G. Lusk, and J. A. Riche {Jour. Biol. Cheni-., 22 (Wid), 2fo. 1, pp. 
15-29, figs. S ).— ^The experiments reported in previous papers (B. S. li., SS, p, '755) 
have been extended to include a study of the metabolism of laboratory animals 
(dogs) after the ingestion of fat alone and combined with glucose and glyco- 
coil. The experimental procedure was essentially the same as that described in 
the previous articles. The heat production of the dogs was observed after the 
ingestion of 75 gm. of emiiisified fat, after the ingestion of 75 gm. of fat followed 
by 70 gm. of glucose, and after the ingestion of 50 gm. of glucose and 20 gm. of 
giycocoll 4 hours after 75 gm. of emulsified fat had been eaten. The fat emul¬ 
sion used consisted of 1 per cent lecithin, 87 per cent peanut oil, 87 per cent 
lard oil, and 25 per cent water. 

These experiments showd that “ the administration of fat causes a relative 
increase in the metabolism of fat itself. . . . 

“ The increase in heat x>roduction is derived from the increased oxidation of 
incoming fat” 

The respiratory quotient obtained in the animals to which glucose had been 
administered after the ingestion of fat showed that “with an aiiixde influx of 
both fat and glucose at the same time, both food substances are simultaneously 
oxidized and with a large increase in the heat production.” 

It was also found that “ after giving 20 gm. of giycocoll -{-50 gm. of glucose 
during the height of the absorption of 75 gm. of fat, the increase in metabolism 
is nearly the sum of the increases brought about by giving each substance sepa¬ 
rately.” 

In summarizing the results of these experiments the authors state that the 
influx of fat globules into the blood stream through the thoracic duct reaches 
its maximum during the sixth hour after the ingestion of fat. 

“ The heat production of the organism may gradually rise, reach its maximum 
during the sixth hour, and may fall to the basal level 10 hours after fat has 
been ingested. It appears* that the ingestion of fat does not change the quantity 
of heat produced from protein and glycogen, but that the increased metabolism 
is at the expense of the fat ingested. 

“ If glucose be ingested at the time of the highest fat metabolism, tlie heat 
production undergoes a second increase by the same quota which glucose alone 
would have Increased metabolism. At this level of higher metiibolisni the 
respiratory quotient is 0.93 or 0.94, instead of unity, which it would have been 
if glucose had been given alone.” 

ANIMAL PEODTJCTION. 

The mechamsm of Mendelian heredity, T. H. Moegan, A. H. Stijetevant, 
H. J. MtjnuEE, and 0. B. Bbidges (ISfew Yorh: Henry Holt S €o., 1915, pp. 
XIII+262, pL 1, figs. 64 ).—^The chapters included in this, booh are Menclelian 
segregation and the chromosomes, 'types of Mendelian heredity, 'linkage, sex 
inheritance, the chromosomes as bearers of hereditary material, the correspond¬ 
ence between'the distributio'n of the chromosomes and of the genetic factors, 
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multiple allelomorplis, multiple factors, and tlie factorial hypotiiesis. A bibliog- 
rapliy relating to the literature is appended. 

The fimdaiiientals of live stock judging and selection, B. S. Ouetis {PMla- 
{lolpJiiii: Lea FeMger, 1915, pp. X~\- 17-455, figs. 180). —general treatise on 
methods of Iwe stock judging. 

The value of broom millet seed compared -with sorghum (Agr. Gm. N. S. 
Wales, 26 (1915), No. 8, p. 698). —^Analyses of mature sorghum seed and broom 
millet seed are given as moisture 12,42 and 12.71 per cent, protein 7.1 and 9.06, 
ether extract 3.13 and 2.6, nitrogen-free extract 71.34 and 61.84, crude fiber 3.6 
and S.53, ash 2.41 and 5.26, nutritive ratio 1:11.4 and 1: 7.4, and nutritive value 
85.5 and 76.7, respectively. 

Beport of analyses of commercial feed stuffs (La. Dept. Agr. cmd Immigr. 
Feed BPuffs EpL 1913-14, pp. 152). —^Analyses made by the Louisiana State 
Experiment Station are I'eported of cotton-seed meal, rice bran, rice polish, 
wheat bran, shorts, middlings, screenings, corn chops, molasses feed, iinbolfced 
corn meal, hominy feed, brewers’ grains, meat scrap, alfalfa meal, and various 
mixed and proprietary feeds. 

Eeeding stuffs {Laiidio. Jahrh. Bayern, 4 {1914), jPP* 4^5-436, 512-517, 534- 
549 , 783-791). —^Analyses are given of rape seed, rape seed cake and meal, 
sesame cake and meal, peanut cake and meal, linseed cake and meal, simfiower 
seed meal, palm nut cake and meal, soy bean meal, coco cake and meal, rice feed 
meal, brewers’ gi’ains, malt sprouts, fish meal, blood meal, ground malt polish 
dust, germ oil meal, cacao shell, and turf molasses. 

The starch equivalent theory, J. A. Mxjbray {Jour. Agr. Bci. lEnglandJ, 
7 (1915), No. 2, pp. 154-16B, fig. 1). —In this article the author points out the 
imperfections of the starch equivalent theory and comments upon the efforts 
of Wood and Yule (E. S. E., 32, p. 166) to correct the Kellner standard. He 
X>roposes that the feeding standards be superseded by formulas. These should 
be in terms of ‘‘ total digestible nutrients ” with given protein ratios for main¬ 
tenance, growth, work, fattening, and milk production. 

The maintenance ration of oxen and the starch equivalent theory, E. T. 
Halnan {JfMT. Agr. Bci. iEnglandJ, 7 {1915), No. 2, pp. 163-174). —The author 
takes exception to the suggestions offered in the paper noted above and advo¬ 
cates the continued use of the Kellner system of starch equivalents. A very 
complete discussion is given of the development and application of the starch 
equivalent theory. 

The mineral. content of feed stuffs in relation to the weather and the 
mineral requirements in cattle feeding, E. Kxjnze ( 3Htt. Landw. Inst. Leipzig, 
No. 12 ( 1014 ), pp. 61-96). —Analyses of the P3O5, CaO, and K^O contents of the 
grain, straw, and chaff of oats during different seasons of the year and under 
various methods of fertilisation are reported. A rSsum^ of literature on the 
subject of the effect of the mineral content of plants on the'animal framework 
is also given. 

The improvement of native cattle in Jamaica, H. H. Cousins {Bnl. Dept 
Agr. Jamaica, n. ser., 2 (1915), No. 8, pp. SSSrSJfi}, pis. 10).—It is stated that 
m element of zebu blood or of the Indian breeds of cattle is necessary if Euro¬ 
pean breeds are to be hardened sufficiently to do well under tropical conditions 
in Jamaica. The Shorthorn and the Hereford have a tender white skin which 
is very susceptible to the influence of the tropical sun. The zebus on the other 
hand, even when externally light colored or white, have a black' sun-resistant 
skin. The influence of the zebu blood is so marked that one-eighth of it is 
enough to give a short-haired character and a darkening of the skin to a com¬ 
posite animal while preserving in u marked degree the beef qualities inherent 
in the other introduced breed. 
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Caracul steep, R* Wallace {Jow\ Bd, Agr, iLondo^i}, 22 (1915), No, 5, pp. 
4S4~4P, pis, 4^ figs, 4 ),— An account of tbe origin, development, breed cliar- 
acteristics, and utility value of this breed of sheep, and of attempts in the 
United States and in Europe to introduce the breed. 

On ovariotomy in sows, with, observations on the mammary glands and 
the internal genital organs, IV, L. J. J. Mackenzie and P. H. A. Maeshall 
{Jour, Agr, Sci, lEnglandJ, 7 (1915), No, 2, pp. 243-245), — In continuation of 
work previously noted (E. S. R., 31, p. 870) examinations were made of the 
mammary pigment of four sows of colored varieties, three being Large Blacks 
and one a Berkshire. It was clearly proved that the dark pigment which 
so frequently occurs in the mammary tissue in pigs of colored breeds, and which 
lias been found to exist even in the embryo, may be no longer present in sows 
which have been bred from. It is thought that the removal of this pigment 
takes place either during the progress of lactation or in the period of preg¬ 
nancy when the mammary glands are being built up preparatory to the secre¬ 
tion of milk. 

Harvesting crops with swine, C. E. Thoene (Ohio Sta.^Bul, 28& (1915), pp, 
B44f 245 ).—Three lots of pigs were fed 30 days as follows: Lot 1 ear corn and 
clover pasture, lot 2 allowmd to hog down rye, and lot 3 ear com and rape 
pasture. In addition all lots were fed approximately i ib. of tankage daily 
per pig. The respective lots made average daily gains of 0.82, 0.57, and 0.75 
Ib. per pig and consumed, aside from pasture, 2.66, 6.34, and 2.91 lbs. of feed 
per pound of gain. Lot 2 was then put in with lot 1 on clover and lot 3 
remained on the rape, -where the pigs were fed for 26 days. The pigs on clover 
made an average daily gain per pig of 0.75 lb., consuming 3.64 lbs. of feed 
aside from pasture per pound of gain, and the lot on clover, 0.87 lb. gain, 
consuming 3.16 lbs. of feed per pound of gain. 

Twm 3-acre plats of coni were hogged down with 33 pigs, an average daily 
gain of 1.76 lbs. being made. The pigs showed a return of 77 ct,s. per bushel, or 
$36.95 per acre for the standing corn, with hogs at 7 cts. per pound and no 
charge for labor. 

[Report on animal husbandry work], B. Axjne (U, S, Dept, Agr., Bur, Plant 
Indus,, Work Belle Pourche Enopt. Farm, 1914, pp, 5-8, fig, 1). — In experiments 
conducted in 1914 it was demonstrated that in pasturing alfalfa -with fall and 
spring pigs $11.23 per ton of alfalfa produced could be realized, whereas the 
market price of alfalfa hay was $4.50 per ton. The average live weight kept 
on the alfalfa pasture during the season was at the rate of 1,815 lbs. iier acre. 

In hogging down corn, pigs increased in value in 20 days at the rate of $40.72 
per acre, bringing $1.17 per bushel of corn consumed. 

Probable error in pig feeding trials, C. Ceowthee (Jour. Agr. Bek lBng~ 
land}, 7 (1915), No, 2, pp. l$7-14i), —^A pig-feeding experiment is reported in 
which ten S-week-old x>igs were fed for 24 weeks in identically the same man¬ 
ner a ration consisting of bran, middlings, pea meal, and barley meal. It was 
found that the probable error of one pig expressed as percentage of average gain 
was for 3-week periods, beginning with the fourth week, as follows: Seven and 
five-tenths per cent, 7.9, 5.8, 7.9, 5.4, 8.4, and 5.7, and the average for the whole 
period was about 3.5 per cent. Attention is called to the extremely low degree 
of variability between the individual records and the absence of any marked 
tendency for the probable error (relative to increase) to fall as the feeding 
progressed. 

These results are. contrasted with those of other investigators (B. S, R.,, 30, 
p. 369), and the desirability of a closer study of' the possibilities of the pig as 
ah instrument for the measurement of small differences in nutritive value is 
suggested. 
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Missouri poultry shows and associations, T. W, Qijisenbeeet and C. T, 
Pattessow (Missouri Poultry Bta. BuL 9 119152, pf» ^8, fig. 1). —Suggestions 
are given for tlie organisation of poultry shows and associations and their 
management. 

.Egg-laying contests, M. Puevis {Breeders 58 (1915), No. 10, pp. SS5, 
S36, figs. S). —^An account of recent egg-laying contests held in New South 
Wales and at various state experiment stations in this country. 

It is said that the most important thing learned from the results of these 
competitions is the fact that a large egg record does not always mean the 
greatest profit. Often the pens which led in egg production were fourth or fifth, 
or even lower in rank, when the value of the eggs produced was considered. 
The most profitable hen lays steadily at that time in the year when eggs are 
most valuable. It has also been found that, all things considered, there is 
actually very little cliiTerence in the egg-laying ability of different breeds. 

The production, and handling of market eggs, T. E. Qijisenbekby (Missouri 
Poultry Bta. Bui. 5 11915J, pp. 1~69, figs. 44) ^—^IMethods of handling eggs for 
market are described. An article on why the egg dealer should buy on a 
quality basis, by H. L, Kempster, is included. 

Sq.uah raising, A. R. Lee (U. B. Dept. Agr., Farmers^ Bui. $84 (1915), pp. 
16 figs. 9). —^Tiiis discusses the general management of pigeons for the produc¬ 
tion of squabs and also contains a summary of data secured from pigeon 
!)reeders throughout the United States. 

DAISY FAEMITO—DAIBYIl'G-. 

Economic feeding for milk production in New Mexico, L. Postee and R. W. 
liATTA (New Mex'Wo Bta. Bid. 98 (1915), pp. 34i 5 ).—^In trials to determine 

whether it pays to feed grain to cows on good pasture in New Mexico, it was 
found that feeding 6 lbs. of grain (bran, cotton-seed meal, and corn meal in 
various proportions) daily to cows on good pasture increased the milk and milk- 
fat production 6.5 and 9 per cent, respectively, in two experiments. In a third 
experiment the average grain feed was 4 lbs., and this increased the milk and 
milk fat only 1.5 and 2 per cent Averaging all three experiments, the lots fed 
grain jiroduced milk at a cost for feed of 0.79 cts. per pound and milk fat at 
a cost of IS cts. per pound. The lots on pasture alone produced milk at a 
cost of 0.41 cts. per pound and milk fat at 10 cts. per pound. 

Ill trials to determine whether it pays to feed grain in addition to first- 
class alfalfa hay it was found that feeding 6 to 8 lbs. of grain (com meal and 
bran) per cow daily in addition to all the first-class alfalfa hay they would, 
clean up, decreased the amount of alfalfa eaten, increased the milk and milk- 
fat production 12 per cent, increased the cost of milk production 25 per cent, 
and decreased the returns for the hay fed 20 per cent. Averaging the results 
of the two experiments the grain-fed cows consumed a daily average of 25.6 
lbs. of alfalfa and 6.7 lbs. of grain, produced milk at 1.54 cts. per pound, and 
milk fat at 32.4 cts. per pound, and gaineci in weight 29 lbs. per month. The 
cows fed alfalfa alone consumed 31.2 lbs. of hay daily, produced milk at 1.195 
cts. per pound and milk fat at 24.5 cts. per pound, and gained in weight 2 
ibs. per month. 

In a comparison of different kinds and proportions of feeds to be fed with 
cotton-seed meal it was found In one experiment, where 1.5 lbs. of cotton-seed 
meal and 1,1b. of bran per day were compared with J lb. .of cotton-seed meal 
and 3 ibs. of bran, with a basal ration of alfalfa hay und corn meal,' that the 
ration with more cottoa-seed meal and less bran produced 3 per cent more milk 
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at 1 per cent less coet for feed. The cows receiving tiie larger amount of grain 
ate 2.4 lbs. less alfalfa per day. 

In a second experiment, cows on pasture receiving a daily grain feed of 2 lbs. 
of cotton-seed meal and 1 lb. of bran produced 3 per cent more milk and 5 per 
cent more milk fat than cows receiving only the 2 lbs. of cotton-seed meal. 
Several of the cows were off feed considerable of the time when fed cotton-seed 
meal alone, but ate their feed more regularly when fed bran with the meal. 
When fed cotton-seed meal alone the cows produced milk at a cost for feed, 
including a pasture charge of $2.50 per month, of 0.72 ct. per pound, and milk 
fat at 17.5 cts. per pound. When fed 1 lb. of bran daily with the cotton-seed 
meal they produced milk at O.Sl ct. per pound and milk fat at 19.2 cts. per pound. 
Cows on the bran ration gained 235 lbs. more in body weight than v/lien on the 
cotton-seed meal alone. The coves which went oft feed on the cotton-seed meal 
alone usually lost considerable weight, as well as falling off in milk. 

In a third experiment chopped alfalfa was compai*ed with bran as a filler in 
a grain ration. Each mixture was fed at the rate of 1 lb. for 5 lbs. of milk. 
The mixture consisting of bran, cotton-seed meal, and ground Kafir corn 2:1:3, 
produced milk at a cost, for feed, of 0.665 ct. per pound and milk fat at 15.4 cts. 
per pound. The mixture consisting of alfalfa, cotton-seed meal, and ground 
Kafir corn 2:1:3 produced milk at 0.578 ct. and milk fat at 14.1 cts. The mix¬ 
ture composed of cotton-seed meal and ground Kafir corn 1:3, wdthont any filler, 
produced milk at 0.635 ct. and milk fat at 16 cts. 

On the bran ration the cows gained 202 lbs. in weight and on the alfalfa 
ration 238 lbs., ’while on the cotton-seed meal and Kafir corn meal alone they 
lost 28 lbs. 

In an experiment to determine the value of silage in the ration it was found 
that cows fed a daily ration of 15 lbs. of alfalfa, 30 lbs. of silage, and 1 lb. of 
grain for each 5 lbs. of milk, produced $121.38 worth of milk from feed costing 
$69.72. Cows fed all the alfalfa they would clean up, amounting to 35 lbs. per 
day, and grain at the rate of 1 lb. for each 5 lbs. of milk, produced $119.34 
worth of milk from feed costing $88.87, The silage ration i>roduced milk at a 
feed cost of 0.931 ct. X3er pound and milk fat at 19.6 cts. per pound. The ration 
without silage produced milk at 1.178 cts. per pound and milk fat at 25.5 cts. 
per pound. Crediting all of the profit to the alfalfa used, the silage-fed cows 
returned $28.32 worth of milk for each ton of alfalfa, and the cows receiving 
no silage, $14.64 worth of milk for each ton of alfalfa. 

Black and white AyrsMres, A. H. KithlmxVk (Jour, Sereditii, 6 (1915), Mo, 
7, pp, 814-322, figs, 4)*—^Tlie author comments on the probable origin of the 
Ayrshire and its purity of breed. The black and white- colors are said to be as 
old as the breed. A comparison of the registration in 1886 and in 1913 showed 
a decrease of about 10 per cent in the number of w^hite and brown co^vs. In 
1:913 there was shown to be a remarkable similarity in the percentage of cows 
and bulls of the different colors, -which was not the ease in 1886. - In 1913 there 
were only about one-half as many black and w^'hlte cows as either red or white. 

There is at present a tendency to select sires with much white. Of almost 
1,000 bulls registered in volume 36 of the Ayrshire Herd Book, published in 
1913, 34 per cent were brown and white, 41.93 per cent were white and brown, 
and 12,64 per cent had the brown restricted to the head and neck. 

On the inheritance of, an aural abnormality in the Ayrshire cattle, J, 
Yamake (Jour, Col. Agr, Tohohu Imp. Unw., $ (19M), Mo. 7, pp. 166-170, pi. 1, 
figs. 3).—The author gives an account of the abnormal peculiarity, nicked or 
notched ears, frequently found in some families of the^ Ayrshire breed of cattle. 
This peculiarity is said' to have originated in Scotland over 50 years ago, and 
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ca,n be clearly traced in tlie succeeding generations. This aural abnormality 
is transmitted in full accord with Mendelian principles, and is a pure dominant 
as to the well-nicked type but heterozygous as to the slightly'nicked type. 

Beport of committee on legislation and legal limits for the control of 
milk and cream, A. N. Hendeeson {Ami. Rpt Intermt Assoc. Dairy mid MUIc 
Insp., S (1914)^ pp. 85-^9ff ).—In a study of the ordinances of 32 cities of a 
population of 100,000 or more it was found that all these cities require certain 
milk fat standards, the standard varying considerably in different parts of the 
country. Twenty-eight of the cities require a minimum temperature standard; 
18 require that milk be stored and delivered in the country at the same tem¬ 
perature as in the city, while 10 allow a different temperature. 

A bacterial standard is specified by ordinance in 20 cities. These standards 
vary greatly. A separate standard in sis: of these cities is specified for 
pasteurized milk, one city specifying 100,000 and five 50,000 per cubic centi¬ 
meter. Of those ordinances examined 12 require that all milk sold in the 
city be produced by animals free from tuberculosis, while four of the cities 
require that the milk sold be produced from animals free from tuberculosis 
or the milk pasteurized in accordance with certain regulations. 

Eleven cities are regulating pasteurization by requiring certain degrees of 
temperature to which milk must be subjected and specifying the length of time 
and the degree of heat to be maintained. The period of heating in all but two 
ordinances is based upon a sliding scale of degrees of heat applied and length 
of heating period, this scale ranging from 160® P. and 2 minutes exposure to 
145® and 30 minutes exposure. Of the other 2 ordinances, one requires a 
temperature of 145® for 20 minutes, the other of 145® for 80 minutes. Six 
cities require all pasteurizing apparatus to have attached a recording thermom¬ 
eter. Five cities require that pasteurized milk be delivered to the consumer 
within a specified time, one city allowing 36 hours and the remainder 24 hours 
within which to deliver. Eleven of the ordinances examined require all 
pasteurized milk to be labeled. Six cities prohibit repasteurization. One city 
requi^e^s that milk be put through a clarification process before pasteurization. 

Six cities specify a minimum score which a farm may receive and be allowed 
to dispose of milk, one city requiring a 65 per cent score, three 60 per cent, 
one 50 per cent, and one 40 per cent. Three of the cities are using the score 
card adopted by the Dairy Division of the U. S. Department of Agriculture, 
while three are using score cards presumably arranged in part by their re¬ 
spective departments. Four cities specify the lowest score a milk plant may 
receive, three taking 70 per cent as a minimum, and one 60 per cent. Seven 
cities require sediment tests, and state in the ordinance the amount of sedi¬ 
ment allowed upon a specific cotton, disk. Seventeen cities prohibit the sale 
of dipped milk, 

Eighty 'Per cent of the ordinances in cities which have made a reduction 
of over 40 per cent in the last two years' in the death rate from diarrhea and 
enteritis among children under two years of age are regarded as clear, explicit, 
and in conformity with advanced methods of dairy sanitation, while only, 54 
per cent of the ordinances of cities which have made a reduction of less than 
40 per cent In the death rate are of this kind. Twenty per cent of the cities 
in the first group and 31 per cent of those in the second gi'oiip classify their 
milk supply. Eighty per cent of the cities in group 1 and 50 per cent in 
group 2 have a bacterial standard for raw milk, the prevailing standard in 
group 1 being 200,000 and in group 2 500,000. Forty per cent of the cities 
In group 1 have a bacterial standard for pasteurized milk, and 18 per cent in 
group 2, the prevailing standard in' both being 50,000 per cubic centimeter. 
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Sixty per cent of tlie cities in group 1 and 45 per cent in group 2 require tEe 
tiiberenlin testing of cows supplying milk, or tliat the milk shall either come 
from tuberculin tested animals or be pasteurized. Fifty per cent of the cities 
in group 1 control pasteurization by ordinance, while only 25 per cent of the 
cities in group 2 do so. Thirty per cent of the cities in group 1 and 4 per cent 
in group 2 require milk to be delivered within a specified time, the prevailing 
time limit in group 1 being 24 hours. Thirty per cent of the cities in group 1 
and 9 per cent In group 2 prohibit repasteurization. Forty per cent of the 
cities in group 1 and IS per cent in group 2 have a minimum score below 
which BO dairy may sell milk. Eighty per cent of the cities in group 1 and 
S4 per cent in group 2 prohibit the sale of dipped milk. 

The iron content of cow milk, F. E. Nottbohm and' G. Dobs (Ztsclir, 
Unte'TsiwJk Nahr, u. Genuss7ntL, 28 (1914), A"o 0, pp, 4^7-424) •—■Analytical data 
are given which showed the iron content of the samples tested (determined as 
Fe^Os) to be from 0.03 to 0.13 mg. per 100 cc. ^ 

The presence of Bacillus abortus in milk, Anicn C. Evaxs {Ahs. in Science, 
n, ser., 4^ {1915), No 1080, p. S52 ),—It has been found that the bacillus of 
contagious abortion occurs commonly in certified milk in the vicinity of Wash¬ 
ington, D. 0., and Chicago, Ill. The organism grows profusely on serum agar 
plates. About 30 per cent of the samples of milk from two certified dairies near 
Chicago which were plated on serum agar showed this organism to be present 
in milk at the time of drawing from the udder in numbers varying from 110 to 
4,300 per cubic centimeter. In one sample taken from a herd which does not 
produce certified milk, 50,000 of the jB. ahortus were found per cubic centimeter. 
This organism grows abundantly in the cream layer, with the formation of 
acid, but sparingly in milk from which the cream has been removed. Four 
per cent of lactic acid in the milk does not cheek the multiplication of B. 
a'bortvs in the cream layer. 

A simple test for Bacillus sporogeues in nailk and water, J. Wbinzibu 
(A5s. in Science, n, ser., 42 (1915), No. 1080, p. 353) .—The sample of milk to 
be tested is placed in a sterile test tube, enough solid paraffin is added to make 
when melted a layer one-eighth of an inch in thickness, and the tubes are 
heated at 80° C. for ten minutes. After heating, they are cooled rapidly; this 
causes the melted paraffin to solidify and form a cover which effectively ex¬ 
cludes atmospheric oxygen. The cultures are then incubated at 37° for 24 
hours. If B. ^imrogem^ is present, it digests the lactose and forms? a gas which 
lifts the paraffin plug. 

The test is deemed simple, cheap, and easy of application. When applied to 
market milk it gave the following results: Ninety samples of 5 cc. of milk each 
gave 28 per cent positive; 112 samples of 10 cc. of milk each gave 37.5 jier cent 
positive; and 34 samples of 15 cc. of milk each gave 50 per cent positive. 

Numbers and efficiency of Bacillus bulgariciis organisms in commercial 
preparations examined during the period January to June, 1914, Ruth O. 
Gbbathoxjse (Ahs. in Science, n . sen, 4 ^ (1915), No. 1080, p. 852). — Samples of 
commercial preparations of B. hulgaricus, containing in the case of dry cultures 
from none to 250,000 living B. dnlgaricus per gram, in the case of liquid cul¬ 
tures from 2,300 to 320,000,000 per cubic centimeter, and in the case of sour 
milk drinks from 800 to 790,000,000, were examined. 

The maximum' acidity produced in milk by the B. bulgarieus in these prep¬ 
arations varied from 1.2 to, 3.41 per cent of acid, calculated ■ as lactic. The 
ability of the B. bulgaricus to produce acid was decreased in the old prepara¬ 
tions. The amount of, decreases averaged 38.5 per cent in the case of dry cul¬ 
tures kept on ice for two months and 26.4 per cent in the case of liquid prep¬ 
arations kept on ice for two weeks. 
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Tlie deteriiiination of bacteria in mills:, S. H. Ayers_ (/iwtk Rpt, Internat. 
Assoc. Dairtf and MUh Insp., S (1914) ^ pp. 187-14$). 

Utensils as a source of bacterial coutaisiinatioii of milk, M. J. Prucha, 
H. A. Harding, and H. M. Webter (Abs. in Science, n. ser., 42 (1915), No. 1080, 
p. 353).—In studies to determine the amount of bacterial contamination received 
by the milk from the utensils in which it was handled between the cow and the 
milk bottle, the utensils being carefully washed in the ordinary way, it was 
found that where ail the utensils were sterile, the milk leaving the barn con¬ 
tained 2,5SS bacteria per cubic centimeter and the bottled milk S,875. Where 
the utensils were washed and only the bottles were sterile there were increases 
due to pails of 57,077, up to the clarifier of 15,353, due to the clarifier of 172,763, 
clue to the cooler of 19,841, and due to the bottler 247,611. 

Bottle washing costs (Cream, and Millc Plant Mo., $ (1915), No. 12, pp. 
SI, S2). —From visits to 91 milk plants in five cities, the Dairy Division of 
theCF, S. Department of Agriculture found that the cost of labor of washing 
bottles was on the average 1.9 cts. per 100 bottles for the automatic washing, 
4.9 cts. for brush washing, and 9.7 cts, for hand washing. The number of bot¬ 
tles washed per man per hour was 1,044, 342, and 199, and the number of 
bottles washed per hour 4,196, 1,061, and 433 for the respective xnethods. 

tPhe Orana cheese-making society, J. H. Monead (N. Y. Produce Bev. and 
Amer. Cream., 40 (1915), No. 13, p. 546 ).—The methods of making Grana cheese 
prescribed by this society are given. 

YETEHIHAEY MEBICISTE. 

Animal esiperimeiitation and medical progress, W. W. EhsEN (Boston: 
HougMon Miffim Go., 1914, pp. XXyi+S12, figs. IB).—The author here reviews 
the great advance in the knowledge of diseases of domestic animals and of 
man and means for their prevention and cure resulting from animal experi¬ 
mentation. 

The hygiene and diseases of live stock, P. Cagny and R. Goijin (Htfgidne 
et 3IaIa(Ucs <hi Bitail. Paris: J. B. BailUere d Sons, 1915, 2. ed., pp. 528, flgs> 
187). — This semipopular work deals with the hygiene and diseases of the horse, 
ass, mule, ox, goat, sheep, hog, and dog. 

Biological therapeutics, A. Eichhoen (Amer. Yet. Bev., 47 (1.915), No. 2, pp* 
214 - 224 )----A succinct discussion of the topic. 

A chapter in applied chemistry, A. A. Boon (Pharfn. Jour. {London’i, ser., 
SB (1914). No. 2670, pp. 836-838; Jour. Soc. Chem. Indus., 33 (1914), No. 24, 
2 >p. 1187-1190). —^A brief sketch of the manner in which the application of 
chemical science to the alilin-dye industry has opened up the way which led 
to the procinctlon of certain arsenicals, as salvarsan, of highly potent and thera¬ 
peutic properties. 

A stedy of the ninhydrin reaction in relation, to the age and habits of 
individuals, J, Taicamine, Je. (Jour. Amer, CJiem. Soc., 37 (1915), No. 4 , pp. 
945-949).—Kiimerotis tests with the blood sera of human beings and animals 
showed the presence of a ferment which is in direct quantitative relation to 
the age and habits of iiicllviduals. The procedure employed was Abderlialclen’s 
protective ferment reaction, previously noted (E. S. R., 31, p. 278). 

Bnration of the infectiveness of virulent rinderpest blood in the water 
leech, Hirudo boyntoni, W. H. Boynton (PMUppine Bur. Agr. Bui. 29 (1914), 
pp.^ 14 ).—^The experiments here^ reported have shown, that the large water leech 
(J?. hopf tmii')' cm retain the virus, of rinderpest alive in its body for at least 
.25 days 'la t virulent ' condition/ If was found that water in which leeches 
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liave disgorged blood by mecbanlcal stimnlation or otber means, after liolding 
it for a period of five clays, will cause rinderpest wben drunk by a susceptible 
animal. Leeches wliicli have died from mechanical or other cause after holding 
virulent blood for five days are able to transmit the disease when the blood is 
ingested by a susceptible animal. It was also found that leeches can not 
transmit the disease to a susceptible animal by feeding on it after they have 
feci upon an animal suffering from rinderpest. The trypanosome of surra does 
not remain alive for any length of time in the ingested blood of a leech, and 
the leech can not transmit the disease by biting. Tims it appears that a leech 
may be responsible for the appearance of recognizable rinderpest 40 clays after 
imbibing virulent blood. In this period the leech can hold the blood 25 clays, 
to which an iiieiibatlon period of 10 clays may be added. 

The action of sodium sulphocyanate in tuberculosis.—XII, Studies on the 
biochemistry and chemotherapy of tuberculosis, H. J. Gobpee (Jour, Infect. 
Disease.rS, 16 (1915), Xo. 1, pp. —“Sodium sulphocyanate is letliak to 

rabbits when given intravenously in amounts of 0.4-0.6 gm. x}er kilogram. 
Delayed death may occur even from smaller amounts. 

“When injected intravenously (about 0.4 gm. per kilogram), It is found in 
the tuberculous tissues in concentration about equal to that in. the blood 
(0.06-0.0S per cent). The concentration in the lungs, heart, kidneys, and testes 
is not far from that in the blood, the concentration in the liver is less, while 
it is practically absent from the muscles. It disappears from the tissues (nor¬ 
mal and tuberculous) as speedily as it does from the blood (being absent about 
5 days after injection). No evidence of a chemical affinity of the sodium sul¬ 
phocyanate for any of the normal or tuberculous tissues was obtained. Tuber¬ 
cle bacilli, exposed to concentrations of sodium sulphocyanate up to 1 per cent 
for 48 hours at 37® 0. and up to 0.1 per cent for 7 days at 37° were not killed. 
No evidence even of attenuation was observed.” 

Sodium tellurite as a rapid test for the viability of tubercle bacilli.— 
Studies on the biochemistry and chemotherapy of tuberculosis, H. J. Coepeb 
(Jour. Infeet. Diseases, 16 (1915), No. 1, pp. .J7-55).—“ As a result of an attempt 
to use the Gosio vital reaction (sodium tellurite) as an index of life of virulent 
human tubercle bacilli in bactericidal experiments in connection with chemo- 
thc-srapeiitlc work, it may be stated that it was not found to be an available 
general reagent for this purpose, at least by the methods tested. Nevertheless, 
by its use a simple, rapid test was developed for determining the viability of 
cultures of tubercle bacilli, of value especially in eliminating such loss of time 
as may be occasioned by working with dead instead of viable cultures. 

“A small lumx) of the culture to be tested is placed in the cup of a sterile, 
hollow glass slide and one or two small drops of sterile 0.2 per cent sodium 
tellurite in distilled water are added; it is covered with a sterile glass cover 
slip bordered with sterile vaseline and placed in the incubator at 37° G. Life 
of the organism is indicated hy the blackening of the lump of culture, which 
occurs In from thirty minutes to two hours. 

“ Sodiiim tellurite is lethal to rabbits when it, is given intravenously in 
amounts of about 0.8 mg. per kilogram. It does not kill the tubercle bacillus 
even when in 0.01 per cent concentration in salt solution or glycerol broth for 
forty-eight hours at 37° O., nor does it inhibit the growth in 0.001 per cent 
concentration on glycerol agar.” ■ . , , 

The tuberculin reaction in the Linunee (Ard. JC.' &sn(iMsamt., 48 
(1914)^ No. pp. B9S-80B; ads. in Berlin. Tierarztl. Wchnsohr., SI (19X5), No. 
14, pp. 162, MS).- —^ThO' body temperature of healthy pigs two to three months 
'old is very,ixTeguIar. Generally speaking, it is said to vary between 39 and 
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40° 0., but at times it is some tenths over this figure. From the fourth month 
on the temperature gets more regular. It may be between 38.7 and 39.6°, but 
it never goes over 40° at this time. 

Healthy pigs reacted to an injection of 0.1 and 0.3 cc. of old tuberculin (in 
10 cc. of physiological salt solution). In 9 out of 48 animals the rise in tem¬ 
perature was more than 1°, but the temperature in no ease went over 41°. 
Sixteen 4 to 6 months’ old animals were given 0.02 to 0.05 mg. of the bovine 
tubercle bacillus culture, and after a lapse of 4 to 8 weeks the animals received 
either 0.16 ce. of human tuberculin or 0.3 cc. of bovine tuberculin. The animals 
showed a rise in temperature of 1.1°, and the increased temperature limit 
vacillated between 40,6 and 42°. 

Consequently, a temperature which goes over 41°, that is, a temperature of 
1° over that which was observed the night previous, is to he regarded as evi¬ 
dence of tuberculosis in 2 to 4 months’ old pigs. In older animals (with a low 
normal temperature) a temperature over 40.5° is considered positive. 

The intracutaneous test was tried on 20 tubercular and 37 nontiibercular 
animals. These were given 0.2 to 0.4 cc. of tuberculin in salt solution, and 
on the opposite flank 0.2 to 0.4 cc. of glycerol in salt solution. The reaction 
was positive with 15 out of 20 tubercular animals and in 1 of 37 healthy pigs. 
The epicutaneous test was positive with 10 tubercular pigs. The ophthalmic 
test was negative in 16 tubercular pigs. 

An attempt to immunize calves against tuberculosis by feeding them the 
milk of vaccinated cows, W. L. Moss (Bui, Johns Eopkms JEfosp., 26 (1915), 
Wo, 298, pp, 2Jfl-245.; ahs. in Jour, Amer, Med, Assoo,, 65 {1915), No. 4i PP- 
860, $61), —^The author concludes that a relative degree of immunity against 
tuberculosis may be conferred on calves by feeding the milk of immunized cows. 

The presence of so-called “ complement ” in milk, E.. T. Hewlett and C. 
liEVis {Jour, Eyg. ICamhridge^, 14 {1914)t Wo. PP- 4S1-497; ahs, in Jour, 
Gliem, Boo, ILondonJ, 108 {1915), Wo, 628, I, p. 70). —^Milk always contains” 
complementary substance, but this is especially true of colostral and mastitis 
milks. In the latter amboceptor is also present. No relation between the amount 
of complementary substance and cellular elements in milk could be found. The 
hemolytic system is very delicate. 

Warble fly experiments, S. Hadwen (Amer. Vet. Rev., 47 (1915), Wo. 4^ PP- 
453-^487 ).—The author corroborates the observations of Carpenter et al. (E. S. R., 
32, p. 6S0) in finding that the warble-fiy larva penetrates the skin of its host. 
Mention is made of a rash or eruption which is apparently caused by the pene¬ 
tration of the larva, for which the term “ hypodermal rash ” is proposed. ‘‘ The 
eruption begins by an escape of serum which sticks the hair together, then the 
patch of hair dies and can be pulled oft, leaving a raw spot usually about the 
size of a 10-cent piece, but often larger. . In other cases a little pus can be ^seen 
in the superficial layers of the skin; again in other cases, edematous swelling 
occur as large as one’s fist, sometimes hard, sometimes soft and diffuse.” 

Hog cholera and the veterinarian’s relation to same, F. B. Whitfield 
(Awer. Yet, Eev.y47 (1915), Wo. 2, pp, 203-21$). —After discussing the channels 
whereby hog cholera is disseminated, the symptoms of and the methods in 
vogue for preventing and curing hog cholera are considered. The dosages em¬ 
ployed in the simultaneous method are stated. 

Some observations on hog cholera and the use of serum, H. P. PIoskins 
(Amer. Vet Rev., 47 {1915), Nos. 1, pp. 46-^6; 2, pp. 188-196 ).—^A discussion of 
mooted questions in regard to hog cholera and its treatment by the single, 
double, and follow-up methods. The procedure employed at, the Minnesota 
Experiment Station is described in detail. 
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Inoculation experiment mtli pure culture of Spirocliseta liyos; Studies on 
hog* cliolera, W. E. Kiya and K. H. Bkake {Joitr. Infect, Diseases, 16 (1915), 
2fo. 1, pp, 54-57, figs. 4)- —9- continuation of prerlous -work (E. S. U., S2, 
p. 378) it is now reported tliat some of the difficulties encountered in attempt¬ 
ing to obtain pure culture of S. 7iyos have been overcome. By painstaking 
efforts a pure culture of the Spirochmta was obtained, and when injected into 
hogs produced typical hog cholera of the acute tj'pe. 

Protective and curative vaccination tests for hog cholera with shoats^ 
and utilizing the vaccine of Br, Boyen of Paris, W. Pfetler Ter. Deut 

Sclmelnezilchter, 22 (1915), Wos. 1, pp, 2-5; 2, pp. 14-16; ahs. in Berlin. 
Tierdnztl. Wchnsclir., SI (1915), No. S, pp. 91, 92). —According to Doyen, his 
vaccine can be used for treating pneumoenterite ” (a disease affecting 2 to 3 
months’ old pigs in Prance), hog erysipelas, and hog cholera, as well as other 
infectious diseases. The vaccine Avas administered in laboratory tests to 8 pigs 
affected AA’ith hog cholera or shoat typhoid, but in no case did it alter the course 
of the disease, and all the animals died. In addition 54 swine of different sexes 
and hinds were treated in practice, and here also the results were unsatisfac¬ 
tory. A number (53) of the slaughtered animals showed abscesses at the site 
of injection. 

A preliminary report on the investigation into equine abortion existing 
in the Province of Ontario, P. W. Schofield (Anier. Vet. Bev., 47 (1915'), 
Nos. S, pp. 210-324; 5, pp. 547-557). —^Tlie objects of this Im^estigation AA’-ere to 
determine Avhether the abortion occurring among the mares in certain parts of 
Ontario is true contagious abortion, the result of an infection Avith a specific 
organism; if contagious abortion, what were the factors involved in the spread¬ 
ing of it from one district to another; and how’ the disease, when once estab¬ 
lished, can he controlled and finally eradicated. 

Bacillus ahortivus eqtmvus Avas isolated from the uterine discharge of aborting 
animals. Fixation of complement occurred with B. ahortivus equimts but not 
with allied strains, as B. coli communis or B. cAolerm suis. In all districts 
AAdiere abortions have occurred the blood samples indicate that in the majority 
of cases they AA^ere due to B. ahortivus equinus. Between 70 and 80 per cent of 
the abortions occurred during the last month of pregnancy. There AA^ere five 
cases in Arhicli positive fixation reactions were obtained but in AAdiieh no abor¬ 
tions occurred. 

“The agglutination and complement-fixation reactions parallel each other 
Avitli great accuracy. In almost all cases of fixation the agglutination titer is 
high and vice versa. However, a combination of both should be employed to 
insure greater accuracy. In most cases AA^here the reaction failed to show up 
the abortion had occurred many weeks and occasionally months previously. 
. . . Antibodies may still be found in the blood serum of a mare as late as 
seven months after the abortion. 

“ Investigation of the outbreaks in this Province seems to indicate that the 
stallion plays an important part in the spread of the. disease, HoweA^er, further 
research is necessary in order to justify any of the existing theories of natural 
infection.” 

Mixed infection vaccine in one hundred and seventy cases of joint ill, 
B’. W, Schofield (Amer. Yet. Bev., 47 (1915), No. S, pp. S4S, 34^). —^Bacterio¬ 
logical examinations were made at the Ontario Veterinary, College of the syno¬ 
vial fluid of 23 cases of joint 111. From five, all ■ of AA^hieh occurred in an abor¬ 
tion-infected district, a pure culture of Badllus adortivus equinus was obtained. 
Ten others gave an almost pure culture of a Gram positive hemolytic strepto¬ 
coccus, while the remaining eight were ■ mixed infections of B. coli, Biapliplo- 
coccus aurem, and S. alMs, 
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“ From these organisms a mixed infection vaccine was made containing ap» 
proxiinately the following dosage per cnhic centimeter: Streptococcus 50,000,000, 
B. mtrem 100,000,000, and B, atortivus equinus 100,000,000. The initial close 
varied from 0.5 to 1 cc. according to the age and condition of the foal. The 
dosage rarely produced any local and never any general reaction. The results 
obtained were very satisfactory.” 

The vaccine was distributed free to veterinarians, and a total of 170 case 
reports were received. The mortality in this group was 25 per cent, whereas 
the average mortality in the Province of Ontario Is 66 per cent. 

Forage poisoning in liorses and mules, E. Geaham, L. E. Himmelbekges, 
and E. L. Poxtins (Wallaces* Farmer, 40 (1915), No, 36, p, 1147, figs, 4)- — 
authors report upon investigations conducted during the course of a serious 
outbreak of forage poisoning in Kentucky. Experimental animals were placed 
upon a farm vrhere a total loss of $2,000 in horses and mules that had fed 
on corn and oat hay had occurred. One of two horses was fed upon nothing 
but suspected com, the other nothing but suspected oat hay. The horse which 
was fed upon oat hay contracted and died from the disease. The disease was 
also produced by feeding oat grain from the oat hay in question and by feed¬ 
ing the oat straw. 

The authors state that they have been unable to transmit the disease from 
sick to healthy animals by blood injections, but they were able to produce it at 
win by feeding the oat hay. 

Diseases of poultry, B. F. Kaupp (North Carolina Bta, Bui, 2SS (1915), pp, 
S-27, figs, 9), — A. popular discussion in which the subject is dealt with under 
the headings of external parasites, internal parasites, and contagious diseases. 
This is followed by an account of the internal anatomy of the fowl, including 
a descrii)tion of the i)roper way to open and examine the fowl after death. 

EIJBAi EFGIMEEEIl'e. 

The place and field of the agricultural engineer, E. S. Shaw ( Trans. Amer. 
Boc. Agr. Engin., 8 (1914), PP- 11-18). —^The author is of the opinion that the 
agricultural engineer should be in close cooperation wutli the agriculturist so 
that the engineering principles involved in the work of the former may be made 
of practical value to the latter. ‘‘Agriculture and engineering have always been 
Interdependent, the latter paving the way for the development of the former, 
•which in turn continues to stimulate and sustain the development of the latter.” 

The place and field of the agricultural engineer, A, Marston (Trans, Amen 
Boo, Agr. Engin., 8 (1914), pp, 19-26). —The author feels that in addition to the 
fields of salaried and consulting agricultural engineering there is a broader 
field for the agricultural engineer in contracting for agricultural structures and 
in the Invention, manufacture, and sale of farm machinery and general agricul¬ 
tural equipment. ' ' 

Surface water supply of Snake Eiver basin, 1912 ' ( U, 8, Geot Surreg, 
Water-Buppig Paper $S2-B (1915), pp. 278). —^This report, prepared in coopera¬ 
tion with the States of Idaho and Oregon, presents the results of measurements 
of flow made on streams in the Snake Elver basin in 1912. 

Surface water supply of lower Columbia Eiver and Bogue, IJmpqua, 
Wilson, and ITehalem rivers, 1913 (V. 8, Geol, 8urveg Water-Supply Paper 
SS2~C (1915), pp. 2-^ d) .—This report, prepared in cooperation with the States 
of Oregon and Washington, presents the results of measurements of flow made 
on these rivers in 1913. 

Deschutes project, J. T. Whistlee, E. G. Hopson, and 5. H. Lewis (OregJ 
Cooper. IVorlc, Depl Int V, 8, Meclatmtion Berihf 1914, ^ec., pp. 147 , pis. 
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Tliis report deals witli cooperative work by tbe U» S. Reclamation Service and 
the State of Oregon, the purpose of v-liicii was to provide detailed surveys and 
investigations of tiie water resources of the State, with particular reference to 
irrigation and power possibilities. Tlie report deals only with the upper Des¬ 
chutes River basin. 

The normal summer minimum flow of the Desclmtes River at Bend is ap- 
pr-oximately 1,600 second-feet. The mean annual run-off at Benliam Falls for 
a period of ten years is 1,210,000 acre-feet, of which approximately 20 per cent 
is from Orane Prairie. The area now irrigated, or to be Irrigated under the 
Carey Act, north of Benham Palls is approximately 115,000 acres, for which 
there is available from the summer flow of the Deschutes River, without stor¬ 
age, not to exceed 450,000 acre-feet of water. In addition it is proposed to 
irrigate under the Carey Act about 30,000 acres of land south of Benham Palis 
for wlucli storage is planned in Crescent Lake. It is stated that full irriga¬ 
tion development in this basin will require storage of the greater part of the 
entire remaining supply of over 750,000 acre-feet. Further irrigable areas 
considered in this investigation are a west side unit of approximately 20,000 
acres north of the present State Tumalo project, with an alternative area of 
approximately 15,000 acres; a north unit of approximately 100,000 acres east 
of Deschutes River and north of Crooked River; a south unit of approximately 
48,000 acres south of the present Central Oregon canal and extending nortli 
to Powell Buttes; and an east side unit of 35,000 acres, consisting of the north 
canal unit of the Central Oregon Irrigation Company. 

The duty of water is estimated at from 2 to 2'^ acre-feet per acre at the land, 
and the irrigation season has been estimated to be from early May to early 
September, with a maximum use of water during July. Storage is proposed 
of approximately 100,000 acre-feet in Crane Pi*airie and 400,000 acre-feet in 
Benham Palls reservoir. 

A survey of the soils of the irrigable areas showed them to be generally 16 in, “ 
or more in depth. Their physical character with reference to irrigation and 
cultivation is generally good, but it is stated that their plant food content, 
particularly with reference to nitrogen, is frequently small. It is estimated 
that the water supply is adequate for the irrigable areas In question. 

It is stated in conclusion that there is a fall in the river between 
Benham Palls and Bend of nearly 400 ft. available for power develop¬ 
ment in four separate falls of from 65 to 110 ft. each; that with the domestic 
water supply of 330 second-feet estimated, it is feasible to develop at these 
falls 20,000 horsepower continuously throughout the year, with a load factor 
of 50 per cent; and that with the full irrigation development it will be possible 
to develop approximately 100,000 horsepower, limited to the period of the 
irrigating season. 

A number of maps and charts accompany the report. 

Memorandum on the geology of the ground waters of the island of 
Antigua, British West Indies, T. W. Vaughan (TFes^ Indian Bui,, 1 j^ (1914), 
Wo. 4, pp, —^The geology of the island with reference to the ground- 

water resources is outlined, and it is concluded that the geologic conditions do 
not satisfy the requisites for procuring an artesian water supply. It is stated 
that the only water-bearing formation of importance is the limestone of the 
limestone district. “ The development of an adequate supply may be expected 
from three sources, viz, (1) shallow wells in the limestone district, (2) shal¬ 
low wells in the alluvial fillings along stream ways and at the foot of talus 
'slopes in the-southwest volcanic district, [and] (3) impounding water, espe¬ 
cially in the volcanic district,' where it appears there are valleys adapted for 
damming.” 
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Tlie ground waters of Antigua, H. A. Tempant (Wes^ Indian Bui., 
{l&H), No. Jh pp» 280-SOB, fig. 1). —^This article summarizes tlie e3:i>stiiig infor¬ 
mation regarding tlie chemical and other characteristics of waters from the 
various sources on the island of Antigua. 

It is stated that in the limestone district there are good prospects of obtain¬ 
ing supplies of underground water at suitable points. “ The localities at which 
wells are sunk should foe selected wuth due regard to the following points: 
(1) They should be situated at not too great a height above sea level so as to 
avoid having to penetrate unnecessary thickness of rock, (2) they should be 
situated a sufficient distance within the limestone outcrop to insure that at the 
point selected the rocks to be penetrated are of adequate thickness and afford 
a large enough gathering ground, [and] (3) they should be situated at a suffi¬ 
cient distance from the sea to obviate the risk of the supply being contaminated 
by percolation of sea water. In addition care must be exercised in conducting 
boring operations to avoid passing through the limestone strata and penetrating 
the underlying rocks which contain the saliniferous deposits. 

'' In the southern district of the island there is good prospect of obtaining 
moderate supplies of water from wells sunk in the alluvial fillings of the valley 
bottoms, but in choosing sites for such wells it is advisable to avoid approach¬ 
ing too near to the bases of the surrounding hills. In the central plain it is 
inadvisable to look for a supply of water either by wells or by means of dams 
erected for the purpose of impounding surface flood water in the region covered 
by the saline deposits. To the south of this region, however, there appear to 
be prospects of obtaining satisfactory supplies of water by the sinking of wells, 
or preferably by the erection of dams.” 

Measurement of the flow of streams by approved forms of weirs with new 
formulas and diagrams, E. B. Lyman {Trans^ Amer. Boc. Civ. Engin., 77 
iWU), No. IS04, pp. 1189-1281, pis. 11, figs. 53). —^This paper gives the details 
and summaries of the results of experiments by Francis, Bazin, Fteley, and 
Stearns, and of experiments at the hydraulic laboratories of Cornell University 
and the University of Utah. The purpose of the report is “ to present , a 
more accurate method of measuring water than those generally used and to 
give formulas and diagrams for determining the discharge over the weirs 
recommended.” 

It is the author’s opinion that the sharp-crested weir without end con¬ 
tractions can certainly be used to best advantage xn^" all irrigation projects, 
great and small, of the West” 

Formulas of the form Q = m were prepared for four different classes of 
weirs -without end contractions as follows: Sharp-crested weirs, broad-crested 
weirs, irregular weirs with cross sections of right lines, and irregular weirs 
with cross sections of right lines and curves. In this formula designates' the 
quantity discharged over a 'weir in cubic feet per second per foot of length, of 
weir, and h designates the observed head of water on a -weir in feet. The values 
of the constants m and n as obtained by experiment are given in tabular form. 

A large amount of other related data are also giwn, 

Stream-^agdng stations and publications relating to water resources, 
1885-1913, Tarts XI-XII, compiled by B. D. Woon ( U. GeoL Sur-veg, IVafer- 

Supply Paper 340 (1915), K, pp. XXIVirlSl-14&; L, pp. XVIII+U1-195) 
These are the last two numbers of this series (E. S. R., 33, p. 89). Part XI 
deals with Pacific coast basins in Galxfornia and Part XII with the north 
Pacific slope drainage basins. 

Experiments with the divining rod, H. Mitzgee ( Gsndhts. Ingen., ' 38 
(1915), No. 2, pp. 13-15). —^A test of the use of the divining rod for determining 
the location and depth of underground -water supplies is described. Seven 
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wells were located, and tlie depths predicted by the operator of the divining 
rod varied only slightly from the actual depths to water. The operator was the 
only one wiio was able to obtain results with the rod, and while the author 
admits that in this case its use was not only successful- but economical he 
expresses some doubt as to the safety of depending in genera! upon such 
means for locating water. 

Investigations on the filtration of drinking water.—^1, On the theory of 
slow sand filtration, K, Kisskalt {Ztschr, Hyg, u. JitfeMionskraiiJu.^ 80 {1915), 
Wo, i, pp, 57-64, fig. 1).—^Experiments to determine the cause of the purifying 
effect of slow sand filtration on water are reported. 

The results indicate that this effect can not be entirely attributed to the 
mechanical removal of dangerous organisms and contaminating matter by the 
filter and the surface scum. The use of disinfectants, such as potassium 
cyanid, which destroy protozoa and do not injure the bacteria almost com¬ 
pletely destroyed the effect of a filter. It is thought, therefore, that much of the 
purifying effect of slow sand filtration can be attributed to the protozoa. 

Sterilization of water by chloxin, J. J, H. Neuson {Brit. Med. Jour., Wo. 
28S6 (1915), pp. 789-793, figs. 2). —^The methods and apparatus used for the 
sterilization of small drinking water supplies by the use of chlorin are de¬ 
scribed and experiments with this method using artificially contaminated water 
and natural water are reported. 

The chlorin was obtained from potassium chlorate and concentrated hydro¬ 
chloric acid and was used in the experiments in the strengths of 1 part chlorin 
solution to about 500,000 parts water. 

It was found that water artificially contaminated, with Bacillus typhosus, 
B. paratypJiosus A, and B. cholerm was rendered safe by this treatment after 
a contact of one-half hour. Natural waters were also successfully treated. 
The author advocates the use of the chlorin in a strength of, roughly, 1 in 
500,000 parts of water and states that chlorin used in this strength does not 
impart any objectionable taste to the water. 

This method is considered to be particularly adapted for domestic use and 
for camps and troops in the field. An apparatus for domestic use is described 
and illustrated. 

Purification of drinking water by calcium hypochlorite, H. Vincent and 
Gailuabd (Compt. Rend. Acad. Bci. [Pam], 160 {1915), Wo. 15, pp. 483-486 ).— 
This article states that calcium hypochlorite is effective, rapid, and safe for the 
purification of drinking water. Active chlorin to the amount of 8 mg. per liter 
of water is considered sufficient. This may be given in a mixture of 0.015 gm. 
of hji)ocMorIte of calcium and 0.08 gm. of pure sodium chlorid. The addition 
of the sodium chlorid, it is stated, favors the rapid diffusion and dissolution 
of tile active chlorin in the water to be purified. 

Sterilization of drinking water with chlorid of lime in the field, G. Wesen- 
BEKG (Syg. Rundschau, 25 (1915), Wo. 8, pp. 27S-2S6, fig. 1). —Experiments on 
the sterilization of drinking water in the field are reported. 

It was found that chlorid of lime added in a quantity corresponding to 0.15 
gm. of active chlorin per liter of water is sufficient to kill infectious organisms 
within ten minutes. The use of increased quantities of chloric! of lime is rec¬ 
ommended for water with' a high content of contaminating organic matter, 
but it is considered necessary in such cases to filter the water before treatment 
to remove the coarsest matter. The addition of substances setting free hydro¬ 
gen peroxid was found to form harmless combinations with the chlorid of 
lime and to remove any disagreeable taste. The composition of the water, 
aside from a slight increase in turbidity and hardness, was not influenced by 
such treatment. 
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In cIieiBical studies of tlie fixation of elilorin by mud in water, it was found 
that tills 'Power differed with different mud samples, but was mainly dependent 
on the coneentratioii of the chlorid of lime solution. Large increases in the 
amounts of chlorid of lime used only slightly increased the fixation, and in 
greater dilutions the same quantity of mud fixed a smaller amount of elilorin 
from the same quantity of chlorid of lime. The soluble parts of the mud were 
as active in elilorin fixation as the insoluble parts. 

IPractical irrigation and pumping, B, B. Fleming Yorh: John Wiley (§ 

Som, 1915, pp. figs, 62 ).—^Tliis is a semitechnical treatise on irriga¬ 

tion piiinpiiig, it being the author’s purpose to consider the irrigation problem 
chiefly from the pumping standpoint, treating of those matters which interest 
the man considering the installation of a small pumping plant from both the 
standpoints of design and operation.” 

Beginning with estimates of the water requirements of different crops on 
different ^soils and in different localities, the author takes up in turn the matter 
of wells and well sinking; pumps and pumping machinery suitable for dif¬ 
ferent depths and volumes, together vrith typical designs for certain assumed 
conditions; prime movers, including a discussion of oil engines, gas pro¬ 
ducers, etc.; windmill irrigation, chiefly from the standpont of the co-relation 
betv''eeii wind velocities and pump size; the question of cost and profit in 
pumping and a method of estimating the latter for certain conditions; and, 
finally, the central station plant and its possibilities. 

Irrigation pumping in the coast States {Elect, World, 65 {1915), JSfo, 22, pp, 
1SB9-1408, figs, SO), —^TMs article summarizes the progress made-on the Pacific 
coast ill the use of electricity for irrigation pumping. 

,Besults of experiment's with machine irrigation at the Bezenchuk and 
Kostychew experiment stations, I. BfeflEV {SeWc, KIio^, i Li^sov., 245 (1914), 
June, pp, 241-^60, figs, 2), —^Experiments with so-eallecl machine irrigation in 
arid portions of southeast Russia are reported. 

Two so-called Irrigation wagons were used. The first consists of a pipe 6 
meters long supported by two wheels which may be moved and fastened along 
the pipe according to the crop to be irrigated. At each side of the pipe are 
branches fitted with spray nozzles. As many as fifteen such wagons may be 
Joined into one chain. The second device consists of a four-wheeled iron wagon 
with tlie water pipe fastened onto a platform. It branches into three pipes 
of smaller diameter which slant upward and are connected to a horizontal 
pipe 14 meters long. Th'ese pipes carry five spraying nozzles which irrigate 
about 200 square meters (about 2,153 square feet) from one position of the 
machine. 

At the Bezenchuk experiment station spring wheat and alfalfa were irrigated 
The ■wheat was given 10 and 20 irrigations of 5 miu. each at intervals of 8 
and 4 days, respectively. The alfalfa was given 20 and 15 irrigations of 
10^ and 20 mm. of water at intervals of 4 and 6 days, respectively. 

At the KostycheV' experiment station the crops irrigated were wheat, oats, 
millet, flax, and potatoes. The first three crops received 16 and 8 irrigations at 
intervals of 5 and 10 days, respectively, the wheat receiving 5 mm., the oats 
10 mm., and the millet 10 and 5 mm. of water at an irrigation. The flax re¬ 
ceived 16 irrigations of 10 and- 5 mm. at intervals of 5 clays, and the potatoes 
16 and S irrigations of 10 and 5 mm. at intervals of 5 and 10 days, respectively. 

The results of the experiments were positive in all cases, but it was shown 
that the application of small individual amounts of water (5 mm.)' gave 
negligible increases in crop even at frequent intervals, while larger amounts 
of w^ater (10 mm.) increased the yield of oats 22 per cent and millet 21 per cent 
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It Is staled with reference to this method of irrigation that the manipulation 
of movable irrigators requires mnch time, care, and power. This method of 
so-called “ rain pouring ” encounters a great obstacle in the wind, it being found 
that to limit irrigation to nonwindy days gives poor results, while on windy 
days the loss of water is about 30 per cent. 

Conservation of water by storage, G. F. Swain (Foto ffaven, Conn.: Yale 
University Press, 1915, pp, XyiI-\-S84i pis. 2, figs. 89 ).—This book |}res8iits a 
course of lectures on wmter conservation by storage. The first chapter is de* 
voted to the general subject of conservation. The next four chapters are. 
devoted to the relation of the conservation of %vater to the conservation of other 
resources and to a somewhat lengthy discussion of the water-power question, 
reference being made to questions of federal control of water powers. Sue- 
eeeding..|,,chapters deal with the technical aspects of water power development, 
the relation of forests to stream fiow, and floods and their prevention. 

With reference to the relation between forests and stream flow, the author 
Is of the opinion that forests act as equalizers of the flow of streams by 
diminishing in general the frequency and violence of the freshets and increasing 
the low-water flow. “We should exercise discrimination in the utilization of 
our lands, cultivating for growing crops those which are best suited therefor, 
and reserving for forests the steep slopes and *mountain sides and other areas 
unsuited for cultivation of crops. . . . There seems no question that forests 
do regulate fiow, and that ui>on steep mountain, sides especially they exercise 
a restraining effect upon rim-off, and that they also in such locations are of 
inestimable benefit in preventing erosion of the soil. . . , Forests un¬ 
doubtedly do something in this direction, but even if the entire country vrere 
covered with forests, it is probable that at times there would be extreme floods 
which would do great damage.” 

Hints on irrigation; Small earthen storage reservoirs, W. M. Watt 
(Rhodesia Agr, Jour., 12 (1915)^ No. 2, pp. 172-185, fig. 1 ).—^Tlie author de¬ 
scribes reservoir and dam construction and the use of weirs under Rhodesia 
conditions for the benefit of irrigation farmers. 

Multiple-arch diversion dam at Three Miles Falls, Oregon, H. D, Newell 
(Engin. News, 73' (1915), No. 21, PP- 1009-1012, figs. 4 )-—article describes 
the construction of a long, low multiple-arch reinforced concrete dam on the 
^inatilla Project of the TJ. S, Reclamation Service. 

Tour of West discloses best practice in irrigation and power canal design, 
C. A. Fakwell {Engin. Bee., 71 {1915}, No. 20, pp. 623, 624 ).—^This article 
reports an extended study of a number of irrigation and x>ower projects in the 
West to learn costs and to determine the best practice in the design and con¬ 
struction of concrete linings for large canals. 

It is pointed out that slopes and lining thicknesses should depend on the 
nature of local conditions and material encountered. Small deviations in align¬ 
ment and cross section are considered immaterial. See also a previous note by 
Fortier (E. S. R., 32, p, 380). 

Transmission, losses in unlined irrigation channels, S. Fortieb ' (Engin. 
News, .73 {1915), No. .22, pp. 1060-1063, figs. 3).—The author discusses the 
various factors influencing seepage, referring particularly to capillarity, depth 
of water in the canal, velocity, sedimentation, and temperature of soil and water* 
He disagrees with the opinion of Moritz (E. S. B., 30, p. 288) that the rate of 
percolation of water through canal banks varies directly as the depth of water 
In the canal, and briefly summarizes the results of a large number of seepage 
measurements on canals to substantiate his argument. 

Capillarity is considered to be an important factor in connection with seepage, 
and the' gradual deposition of silt is thought to reduce seepage materially. 

13522°—-No. 9—15- 7 
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“ The lEfliience of velocity is relatively small. ’This is cliiefiy clue to the fact 
that sediment can not be deposited Vvlien the mean velocity exceeds a rather loiv 
limit. Of tlie two factoi-'s, sedimentation and velocity, the former exerts the 
greater infltience in lessening seepage losses, so that any increase in velocity 
which tends to prevent sedimentation is detrimental rather than beiielicial.” 

A report along similar lines by the author has been previously noted (E. S. R., 
B2, IX 380). 

How to express seepage losses from irrigation canals, S. Fortier (Engin. 
WetDs, 73 (1915), No, pp, 1128, 1129), —^The author contends that seepage 
losses expressed in feet-depth over the wetted area in a given time should be 
confined to flooded areas on iiTigated fields, reservoirs, checked-iip Vvmter 
courses, and, in general, to vrater surfaces w'here the loss can be measured dh 
recently, and not to water in motion. Instead, he advocates that seepage losses 
be expressed as percentage loss of flow. 

In pursuing this course, it is stated that the engineer should carefully study 
all conditions which are likely to affect the escape of water from the canal. 
“ These should include the amount of sedimentation per season and its effect on 
the character of the material, the tendency to scour under high velocities, fluc¬ 
tuations in depth, velocity and extent of wetted surface, inflow of seepage %vater 
from higher Irrigated lands, evaporation from wet banks and water surfaces, 
transpiration from tree growths, leaks from structures, aquatic vegetation, the 
temperature of the water carried as well as that of the soil, and the location of 
the water table either beneath or adjacent to the canal. After a comprehensive 
study of existing and possible future conditions, together with all of the avail¬ 
able data pertaining to the seepage losses from canals of like capacity traversing 
materials of like character as regards porosity, he will be in a position to estimate 
with reasonable accuracy the percentage of loss clue to seepage, wiiich may be 
expressed either in second-feet per mile or in percentage of the fioTV per mile.” 

Methods of plaster lining irrigation canals and laterals, Okanogan project, 
H. S. Beclamation Service (Engin. and Contract,, 4^ {1915), No. 20, pp, 

445 ).—^Tlus paper discusses methods of construction, co^st, and efficiency of 
plaster lining for Irrigation canals and laterals. From observations of the 
lining done on the Okanogan project, it is stated that the seepage loss in lined 
sections has been very small. The lining has cost from 5,1 to 6.4 cts. per 
square foot. I 

The nse, design, construction, cost, and durability of wooden stave pipOy 
A. SwicKABn (Engin, and Contract., 42 {1914), Nos, 19, pp. 422-424, figs, 2; 
2S, pp. 516-519; 43 (1915), Nos. 1, pp. 10-14. figs. 2; 7 , pp. 146 -I 48 , figs. 4; 22, 
pp. 48 S- 4 S 69 figs. 9).—This article, in five parts, deals with the uses and misuses, 
ciiirability, design, and cost of wooden stave pipe, and with construction, or¬ 
ganization, and methods. Considerable working data for use in design and com 
stnietion are given. 

Tests of submerged orifice head gates for the measurement of irrigation 
water^ F. L-. Bxxby (Ne-w Me^tico Bta, Bnl. 97 (1915), pp. S-55, figs. 12). — This 
bulletin, based on work done under a cooperative agreement between the station 
end the Office of Experiment S^tations of the U. S. Department of Agriculture, 
reports investigations the main purpose of which was to calibrate a submerged 
orifice and prepare tables for its use in ineasurlng water for irrigation. 

, The submerged orifice used in the tests was an ordinary sliding head gate, 
the opening of which was entirely submerged. The orifice box consisted of a 
wooden flume 7 ft. long, 3 ft. wide, and 2.5 ft deep, with one side so con¬ 
structed as to be readily moved, thus facilitating the regulation of the width 
of orifice. The 'gate was located, 2,5 tt from the upstream end of the flume. 
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The orifice opening IiacI tlie contraction suppressed on three sides, the bottom 
edge of the gate giving complete contraction. 

Two sets of tests were conducted, one in which there \Yas Yelocitj of approach 
and another In which the velocity of approach vras eliminatech Three hook 
gages were used. In the first series of tests gage G 2 was placed 1.75 ft. up¬ 
stream from the plane of the orifice gate. The second gage, Gs, was placed on 
the downstream side of the gate, but outside of the Hume. In the second series 
of tests the velocity of approach was eliminated from the ohseri^atioii by plac¬ 
ing a third gage, In a stilling basin attached to the side of the flume. Three 
widths of opening, 1.5, 2, and 3 ft., were tested, and the height of opening varied 
for each width from 0.1 to 0.5 ft. From the data obtained in the flrst series 
the following standard eciiiations w^ere deduced for velocity of approach: 

Eqtiatfons for velocity of approach, series Cfj-Gz, 



Opening. 

Equations as 
obtained. 

Standard form. 

IJft. orifice,..... 

0.1 it. 

1.5910 Q. 

1 m 

Q^0,Q5SA^2gh 

Bo....... 

.2ft. 

2.02JT 

.3557 Q 

B.0S17 

.1332 Q 

[ S-OCT 

Q=> .7i2J.V^ 
2 . 021 ? 
.7m,^2gk 

Bo.......... 

.3ft. 

Bo... 

.4ft. 

S.16S3 

.0569 Q 

. 910,4 

Bo....... 

.5ft. 

s.isri 
.0310 Q 

2*1874 

. 972.4 VM 

2ft orifice. 

.1ft. 

2 . 010 D 
.8512 Q 

a-oiw 

,m2A^h 

Bo..... 

.2ft, 

2.0:i80 

.1941 Q 

2.OS80 

Bo..... —.. 

.3ft. 

2.mo 
.0771 Q 

a-137® 

Q- ,788^V^ 

Bo... 

.4ft. 

S.29O0 

.0293 Q 

2.2900 

M7a4W 

1)0..... 

.6 ft. 

s.mo 
.0157 Q 

2.204® 

Q*=» , 996.4 

3 ft. orifice.. 

.1ft. 

i,m& 
.4250 Q 

i.gsra 

Bo........... 

.2ft. 

s,mT 
.0925 Q 

2-0347 

« . 

.3ft. 

2.(1824 

.0350 <2 

2 0824 

.7B2A4W 


From the data obtained in the second series of tests the following standard 
equations of flow were deduced: 

Eq-nations for no velocity of approach, ^wrim 


1,6 ft. orifice, 

Bo.. 

Bo...... 

Bo,. 

Bo....... 

2 ft, orifice.. 

Bo...... 

Bo. 

Bo...... 

Bo.. 

3 ft. caifice.. 

Bo...... 

' Bo.. 


Opening. 

Equation as 
obtained- 

Standard form. 

0.1ft. 

iI-I.5911Q2. 


.2ft. 

,3630QJi. 

<>« . 69044 

.3ft. 

.1412Q2. 

,7384iV%A 

.4 ft. 

,0715Q2.. 

c2« 

.Bit. 

.0434Q2. 

,79Sl4-V^ 

Ait. 

B^ .smq^ . 

.mA^m 

.2ft. 

B^ .210SQ2. 

q-^ .mA^Tg-h 

.3ft. 

B^ ,0S77Q®. 

.mA^2gh 

.4ft. 

.03S9Q2.. 

. 805*4 

.6ft. 

B=* .0203^^2. 


,1ft. 

.4260Q2. 


.2ft. 

.0948Q2. 

Qwa ,67044^3^/1. 

.3ft. 

B« .aiSOQa . 

.71041 VP' 
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A value of was used Iti all computations. Q=discliarge in cubic 

feet per second, Jt=effective head in feet, and A==area of opening in square feet. 

Bisciiarge tables for botli conditions computed from these formulas are in¬ 
cluded and a working drawing with bills of materials for the, submerged orifice 
adapted to field use is given. 

In order that the results derived from this investigation, however, be put 
into practical use it is necessary to follow instructions as to proper installa¬ 
tion of the orifice head gate or erroneous results will be obtained. « . » In 
making a field installation the head gate must be installed in such a manner 
as to provide a stilling pond above the fiume. This can be best accomplished by 
making the ditch wider at this point and the bottom of the ditch slightly below 
grade. The orifice fiume must be leveled in both directions and It should be 
well puddled into place to prevent leakages along the sides of the flume and 
consequent washouts. Cut-ofl walls are placed on the upstream end of the flume 
and an apron placed on the downstream end to ajssist in preventing the under¬ 
mining of the flume.'' 

Irrigatioii in Nebraska, H. C. Diesem (Bien. RpL Bd, Irrig, Wedr.^ M 
{191S--X4), pp, 24-$04 )^—^TMs report deals with the present status of irrigation 
in Nebraska, discussing particularly the physical and financial condition of the 
various irrigation enterprises in the State. 

Topographically the State is divided into three regions, namely, the loess, 
sand hill, and high plains regions. Most of the irrigation practice occurs in the 
high plains region. “The rainfall in the eastern half of the State is usually 
sufficient to produce crops and irrigation is not practiced, but in the western 
third or possibly half of the State, farming without irrigation Is a hazardous 
undertaking. Generally the direct flow during the spring and early summer 
months of the streams located in the western part of the State greatly exceeds 
the demand for irrigation, but in the later summer months it rapidly dimin¬ 
ishes and is inadequate for the acreage now under irrigation canals. , « . 

“Approximately 2,000,000 acre-feet of water flow from the semiarid portions 
of the State each year as follows: Hat Creek 50,000, White Eiver 100,OCX), Nio¬ 
brara Kiver 500,000, Plate River, less 1,070,000 acre-feet stored in Pathfinder 
dam, 930,(KX), [and] Republican River 400,000 acre-feet. . , . 

“A good water supply can be obtained in all of the valleys of the different 
streams in the western portion of the State at depths ranging from a few feet g 
to about 40 feet. The depth of the -water is fairly uniform in each valley, but 
Increases rapidly upon ascending the table lands, where it may be found to 
vary in the same locality. ... 

“ There is no Carey Act project within the State, and with the exception of 
the Interstate Canal, built and operated by the XJ. S. Reclamation Service, 
all the canals in the State are operated under the following organizations t (1) 
Individual or partnership ownership, (2) mutual irrigation companies, . ’ 
(3) stock companies, . . . [and] (4) irrigation districts.” 

Tenth, biennial report of the state board of irrigation, highways, and 
drainage to the governor of Nebraska (Bien, RpL Bd, Irrig, M 

{1913-14), pp, $56, pis, $4f fig- !)•—^This report covers the operations of the 
board for the two years ended September 1,1914. The section on irrigation in 
Nebraska, by H. C. Diesem, is noted above. 

Bifth biennial report of the state engineer, J. H. Lewis -(Bien, RpL Btate 
Oreg,j 5 {1913-14) f pp, 88, pis, 5, figs, 16), —This report deals with the 
activities of the state engineer's office during the biennial period ended with 
November, 1914, which consisted, among other things, of water power and Irriga- 
tion development. 
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Beport of tlie Desert Land Board {Bien, Bpt, Desert Lani, Bd, [Ore^.], S 
pp, ^5, figs. 11)* —^This report covers the reclamation of arid lands 
granted to the State of Oregon under the Carey Act, and indiides a brief 
account of the activities of the board, together with a statement of the progress 
and condition of each project segregated by the State. 

Report of commissioner for water conservation and irrigation, "L* A. B. Wajds 
(Rpt €omr. Water Conserv* and Irrig* [A. B, Wales}, 191S-14, PP^ 188, pis. IS).— 
The work and expenditures on water conservation and irrigation during the 
year ended June SO, 1914, are reported. 

ITotes on the design of drainage ‘ditches, with diagrams, W. H. PoB 
and Contract, 4S (1916), A'o. 20, pp. 489-44^, figs. 2), —^The author 
outlines the method used by him in the design of open ditches and gives several 
related suggestions gained from personal experience. 

Construction and maintenance of roads and "bridges from July 1, 1913, 
to December 31, 1914 (U. 8. Dept Agr. But 284 (1915), pp. d4).“-This bulletin 
reports in detail the field work of the divisions of construction, maintenance, 
and national park and forest roads of the Office of Public Roads for the past 
fiscal year, and is a continuation of the report for the previous year (B. S. B., 
30, p. 386). 

The first section reports on the construction of sections of cement concrete, 
bituminous macadam, bituminous resurfaced, macadam, chert macadam, gravel, 
sand, clay, topsoil, and earth roads, and on the superintendence of construction 
of brick, gi’avel, earth, bituminous concrete, macadam with bituminous surface, 
macadam, and gravel roads. This section also includes brief reports on ex¬ 
perimental work with limestone macadam resurfacing, post-road w’ork, and 
bridge work. 

The second section reports on road survey and construction work in national 
parks and forests done in cooperation with the Forest Service of this Depart¬ 
ment and with the Department of the Interior. 

The third section reports projects for the study of the details of road main¬ 
tenance as carried out by state authorities in representative States and of 
county maintenance in selected counties, the inauguration of malnenance of 
post roads constructed under the act of Congress of August 24, 1912, and the 
supervision of maintenance on a road from Washington, D. 0., to Atlanta, Ga., 
*in Alexandria County, Va., and on the United' States experimental roads In 
Montgomery County, Md. 

First annual report of the State Highway Commission of the State of 
Maine (Ann. Rpt Highway Com. Maine, 191S, pp. 1S8* pis. IS, figs. 6 ).—^This 
contains a report of the work of the commission during 1913 in addition to the 
ninth annual report of the commissioner of highways from January 1 to July 12, 
1913. 

Economical highway design, W. G. Haugeb (Engin. News, 7S (1915), No* 24$ 
pp. 1156-1158). —^Data on the first cost and maintenance of 600 miles of New 
York State roads are given. Conclusions based on these data with reference to 
economy in.highway design are as follows: 

^‘Justifiable economy in grading is limited to the treatment of intermediate 
grades and to variations in cross section to fit local conditions. Bconomy In 
foundation is properly secured by a, variation in design utilising the local sources 
of supply with short hauls, Economy in widths of hard paving is attained by 
the selection of varying widths that will serve each road or part of a road 
satisfactorily, and by special shoulder treatment Economy In top courses re¬ 
sults from a selection of the minimum thickness and the type of surface that 
wEl serve satisfactorily the class of traffic to which it is subjected. Economy 
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of maiEtenanee is attained oy preventing damage rather than repairing 
dainag-e.” 

Some maintenance costs, P. Macy {Cornell Civ. Bngtn,^ 23 (1915)^ Mo. 8, pp. 
506-5M ).—This article gives maintenance cost data for several types of roads 
in Kev/ York. 

Treated wood-block paving, W, G. Mitchell (Dept, Int, Camda^ Foresira 
Branch Bui 49 (1915), pp. 40, pis. 2, figs. 18). —^This is a compilation of the 
inforniation at present available from researches made in dilferent conntries 
In regard to the use of wood for paving. A bibliography is appended* 

Concrete highways, G. W. Myebs (Cornell Civ. Engin., 23 (1915), No. 8, pp. 
486-432) .—The author presents certain observations based upon recently 
actiuired ]3ersonaI experience in the construction of concrete roads. A table 
giving comparative cost data on the construction and maintenance of concrete 
and macadam roads shows the concrete to be considerably the cheaper* 

Economy of small farm gas engines, D. P. Davies (Trans. Amer. Soe-. Agr. 
Engin., S (1914), pp. 73-80, figs, 7). —^Experiments with three farm internal 
combustion engines, rated at 1^, 6, and 10 horsepower, with reference to fuel 
consumption at varying loads, are reported. All three engines were liori 2 :ontal 
hopper-cooled, the two larger sizes being identical in design, while the smaller 
differed In form of combustion chamber and location and type of ignition. 

It was found that all the engines developed the best fuel economy not at 
maximum load, but at a load approximately 67 per cent of the maximum. 
All the engines carried the maximum load without signs of distress. The 
point of greatest fuel economy coincided with the load where the governor cut 
out every other explosion stroke. ** It is possible that this condition has a 
scavenging effect on every explosion stroke taking place, resulting in a higher 
mean effective pressure for a given amount of fuel.” 

Intemal-combustioii engine dimensions, H. L. Watson (Foiver, 41 {1915), 
No. 20, pp. 672-S74, fig. 1). —^A chart for graphically deternjining the speed, 
bore, and stroke for a given tj^pe and size of internal-combustion engine accord¬ 
ing to American practice is given. 

Electricity as a factor in progressive agriculture, E. P. Ebwabbs (Tram. 
M T. Elect. Boc., No 14 (1912), pp. 24, figs. 51).—The object of this paper is 
** to point out the possible, as well as the probable, advantages that will accrue 
to, the farmer and the country at large through the comprehensive use of 
electricity by the agricultural community.” 

Tabular data are given of tests on electrically operated farm machines, 
showing, among other things, the operating cost, including interest, deprecia¬ 
tion, and labor, with the cost of electricity at from 1 to 10 cents per kilowatt- 
hour. 

Braft of wagons, B. B. McGoemick (Trans. Amer, Bog. Agr. 'B 
(1914), pp. 84-110, figs. 28; Engin. Ree., 71 (1915), No. 9, pp. 265, 266).—In this 
article the traction dynamometer designed by the author for the Ofhce of Public 
Boacis of this Department is described and illustrated, and results and conclu¬ 
sions drawn from data obtained from its experimental use are reported. 

A brief description of the instrument and its operation is as follows: The 
instrument is attached to a standard city dray equipped with eight sets of 
Wheels having tires varying from If to 6 in. in width. The frame of the Instru¬ 
ment is suspended rigidly from the bed of the wagon. Two coil springs, through 
which the power is transmitted, are in the line of draft from the tongue. The 
tongue slides freely in. its guides and is attached to, the traction rod of the 
dynamometer. As this traction rod is moved forward by the pull on the tongue, 
the springs are compressed an amount corresponding to the di*aft exerted TMs 
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compression is transmitted through a rack and gear to a ribbon wheel* which 
throngli a steel ribbon, permits the record point to he moved by a coil spring 
which is in tension and which is attached to the other end of the goiide carrying 
the needle point, A roll of sensitized paper 10 in. wide and some 100 yds, in 
length is fed through rolls which derive their motion from a sprocket wdieel on 
the Imb of one of the rear wheels. The reduction of motion is such that each 
inch of paper traveled represents 22 ft, of road travel, or 240 in. to the mile. 

It is pointed out as a result obtained from the use of this instrument that 
light grades are of more importance for g<3od hard roads than for those with a 
soft surface. Tests showed a greater proportional extra draft for starting a 
load on hard roads than on soft 

The tests from which the records shown in this article were taken gave the 
following drafts in pounds per ton on the different roadways: Hard dirt, 106.4; 
sheet asphalt, 50; block asphalt, 52; Belgian block, 47; and loose sand, S15. 

With reference to the effect of tire width on the draft, the author is of 
the opinion *‘tbat there is a definite law by which the cumulative effect of the 
width of tire may be measured, and that this law is the eciiiation of a true para¬ 
bola, the constants of which vary with the road material. This variation may be 
sufficient to change the constants for a given width of tire to such an extent 
that the curve will be convex upw^ard for one material and convex downward for 
the other.” It was also found that the increase in draft on gi’ades is about 20 
ibs. per ton of load per cent of grade, Irrespective of the road material or 
its condition or of the tire width. 

“ As the increased draft is a constant, and as the draft for the level varies 
with the road surface, it is evident that the importance of grade elimination 
depends upon the material of which the road is to be constructed. Beferring 
to the figures previously given for drafts of a wagon on various materials, it 
will be seen that as 815 lbs. is necessary to haul a ton on a loose sand road, 
it will require a grade of over 15 per cent to double the draft; in the case of 
a hard dirt, a grade of over 5 per cent will be required, wdiile in the case of 
sheet asphalt a gi*ade of per cent will double the draft, while but slightly 
over 2 per cent is required on a road constructed of Belgian block.” 

Plowing investigations by the West of Scotland Agricultural College 
(Impk and Maoh, Bev., 4^ (1915), Bo. 4S1, p. 72).—^The results of tests of the 
relative merits of the swing and digger plow% as measiiral by the yield of oats 
grown on plats plow^ed by the tw^'o plow-s, were in favor of the swing plow. 
It is stated, however, that on account of the dry weather the results are incon¬ 
clusive. In comparing the work of the two plowrs, it is stated that “ from an 
cwnomical point of view the digger plow is far ahead of the swing.” 

The rotary tiller oi' soil milling machine, M. Patits (Trans, Amer. Bog, 
Agr, Bngin,, 8‘ (1914), pp. 57-69, figs, 4)- — A description is given of the me¬ 
chanical details of the rotary tiller as it is being developed by manufacturing 
interests in this country. 

Practical implements and machines for potato cultivation, Stbeckeb 
(Mmohmm.Ztg,, IS (1915), No. 5, pp. 17-23, figs, 28).—^This article describes 
and illustrates several types of potato planting and cultivating implements. 

Experiments with steel wires, A. J, Weeth (Mitt, Ter. Word, MoorkuUur 
Deut, Beiche, SS (1915), No, 5, pp, 76-80, figs, 2).—Experiments on Schleswig- 
Holstein moors showed that steel wire frames were'satisfactory for beans and 
peas. 

A comparison of the King and Kutherford systems of bam ventilation, 
L. Smith (Tram, Amer, Boo. Agr. Engin., 8 (1914), PP- figs, 8).—The 
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well-kiiown King system of barn yentilation and tbe so-called Hntlierford sys¬ 
tem lYiiicIi is extensively used in tbe Canadian Provinces are described and 
compared. 

In contrast to the King system, the Rutherford system allows fresh air to 
enter at the floor and to leave at the ceiling or roof by means of flues. The 
total area of the outlet fines In the Rutherford system is made twice the total 
area of the intake flues. In other words, 16 or more square inches of onttake 
flue is allowed for each cow, and 20 or more per horse, depending on the height 
of the flues. Thus it is figured that a good deal of the fresh air entering the 
stable comes in around the doors, windows, etc, . . . 

“ The size of outlets is of some importance; they must be neither too small 
nor too large. Two to 2| sq. ft. area is about right,'' 

It is stated that for Canadian Northwest conditions the Rutherford system 
has proved superior to all othei*s. 

A plan for a small dairy house, E, Kfxuy and K. E. Pabks (17. 8 . Dept, 
Agr,, Farmers' B-ut 689 (1915)^ pp. 4, figs. 4).—This points out briefly the 
requirements of a dairy house and outlines the construction and equipment of 
a small dairy house 20 ft. long, 10 ft. wude, 8^ ft. high in front, and 6i ft, high 
in the rear. Some of the routine work of the dairy house is also briefly dis¬ 
cussed. See also a previous article along similar lines by Webster (E. S. B., 
19, p. 97T). 

Concrete silos (Assoc, ximer. Portland Cement Manfn, But Bit rev, (1915) f pp, 
64f fi'&^> <3^).—^Tliis pamphlet gives general information and specific structural 
data for use in the planning and construction of concrete silos, much of which 
has been compiled from bulletins of this Department and the state experiment 
stations. 

ArcMtectural problems of the farmhouse, W, A. Etherton (Trans, Amer, 
8 oe, Agr,Engin.t 8 (1914) t pp* 111-189 ),—^The author discusses briefly the main 
architectural factors making for utility, stability, and beauty in the farmhouse. 

Homemade septic tank for the disposal of farm sewage, I, W. Stark 
(Bramptony Ont,: Dept. Agr, Peel Co. Bra^iclit 1915, Mag, pp. 8, figs. 
brief description of a small septic tank for farm use is given in this circular, 
Remodeling of septic tanks into ImhojT tanks eliminates odors from land 
irrigation (Efigin, Bee,, 71 (1915), No. 24, pp* W, '148, figs. S ),—nuisance 
caused by the irrigation of land with septic sewage from two shallow concrete 
septic tanks was abated by introducing the two-story feature .of the Imhoff tank 
by providing two wooden flowing-through chambers, thus largely preventing 
septic action and subsequent unpleasant odors. The difficulty seems to have 
been produced not so much from the odors rising directly from the tanks as 
from the liberated sulphurated hydrogen gases released from the septicized 
sewage after the latter had been spread, out over the adjoining farms. 

Practical cold storage, M. Cooper (Chicago: Nickerson & Collins Co., 1914, 
2* ed., pp. 802, pL 1, figs. 975).—This is the second edition of this work (B. 8. R., 
17, p. 920). It is stated In the preface that since’ the'appearance of the first 
edition . , , comparatively few improvements and changes have been made 
in practical applications of refrigeration, and development has been largely 
along the lines of perfecting and Improving methods and systems already intro¬ 
duced. Many new applications of refrigeration have been found, and it has been 
demonstrated that the use of refrigeration for preventing destructive deteriora¬ 
tion of perishable goods, so-called, as well as the controlling of chemical and 
_ other processes by supplying the low temperatures often needed, is even at the 
present time in its infancy.” 



EXPEEIMEKT STATION KECOBO* 


893 


EITEAL ICOl-OSHCS. 

Tlie naxal-credits movement—danger of drifting, j\I. T. Hebeick {Kansas 
Ciif, Mo,: Missouri Bankers^ Assoc.^ 1915^ pp, 20). —^The aiitiior criticises tlie 
various bills bearing on rural credits that have been before Congress, and sug¬ 
gests that the first legislative step should be to organize land credit by 
reciniring standard licenses and bonds of brokers and real estate agents, and 
l>y amending and enacting laws relating to credit instltntions. Cooperative 
credit is deemed a matter for the States and Territories. The new legislation 
should legalize for cooperative associations everything that may now be' done 
by a corporation, but under such regulations and restrictions as would assure 
safety for members and ail who deal with them. The greatest care should be 
exercised to establish uniformity among the laws of the different States. 

A practical ’natioiial marketing organization and rural credits system for 
the United States (Waslwigtofi: Govt., 1915, pp. 16). —In this hearing before 
the State Department, there was. pointed out the w'orkings of the Landwirt- 
schaftsrat, the German national marketing organization, and the Landschaft, 
the German credit system, and the possibilities of their adaptation and adop¬ 
tion in the United States. It was argued that by means of the former a more 
equitable distribution of agricultural products could be obtained, through the 
placing of the surplus crops in localities where they are needed at the least 
possible cost; by means of the latter the agricultural producer would have 
cheap and efficient credit. 

Organization of cooperative marketing associations, F. 0. Hast (Ontario 
Dept. Agr. JBul. 2B4 (1915), pp. 23). —^Thls bulletin is intended to give detailed 
Information as to the organization of cooperative marketing associations, and 
outlines the procedure from the getting together of the prospective members 
to the completion of the organization and the closing of the year's business. 

The agricultural bank, B. Fbees (El banco Agricola. Bumios Aires: P. 
Gadola, 1915, pp. 92). —^There is presented in this book the text of a proposed 
bill for the establishment of an agricultural bank for Argentina, with a dis¬ 
cussion concerning the difficulties of introducing agricultural credit, the neces¬ 
sity for an educational propaganda, the relation of this bank to the existing 
credit systems, and an outline of the organization of credit under the proposed 
new system. 

Some experiences in faiun accounting, Chaelotte F. Goduaed (Agr. of Mass. 
62 (1914)j PP- 124-141 )-—^The author narrates how she was employed as a 
cooperative bookkeeper by a number of farmers, outlines the system used, and 
gives sample forms. 

Farm accounts simplified, D. H. Otis {Keiv York: Ora7ige Judd Co., 1915^ 
pp. 42 ).—^This book contains forms for keeping farm records, in wdiich there Is 
an attempt to make the accounting simple by means of its mechanical arrange¬ 
ment. » 

The use of land in common in the Baun and Frum districts of' Elf el, M. 
Beetbak (Landw. Jahrb., 4^ (1914) i 2, pp. 153-237). —^This study of the 
use of land in common indicates that forest land can be used in common to 
advantage, and that a common pasture is feasible, where there are a number 
of small farmers, but that the use, of other land in common is not,, as a rule, 
satisfactory, either from a social or an agricultural point of view. A brief 
blbliograpiiy is included. 

Overcrowding and defective housing in the rural districts, H. B. Bashoee 
(New York: John Wiley S Bom, Inc., 1915, pp. 92, pis. 15). —^The author illus¬ 
trates bad housing conditions as found in rural districts by calling attention 
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to tlie existence of solid blocks of houses constructed where there is plenty of 
land axailable at moderate prices; to the crowding of sleeping and living rooms 
to avoid extra expense for heating; to the lack of proper ventiiatiou and 
iighting; to the lack of sanitary arrangements in connection with the rural 
schools; and to the occurrence of a large number of deaths in certain Iwuses 
which appear to be infected with tuberculosis. The author believes that the 
ease with wdiich pure air and sunshine can foe admitted to tlie rural home should 
prevent much of the sickness and many of the deaths now occurring in rural 
communities. 

[Trade in agricultural products] {Ami, Rpt. Clumiler Com, N, Y., 57 (1914- 
15), pt 2, pp, 5-85). —Among the special reports given in this volume are those 
relating to the trade iu sugar, molasses, coffee, tea, wine and spirits, cotton, 
tobacco, butter, cheese, and eggs, showing the trade movement, sources of 
supply, consuiaptiori, and prices. 

California resources and possibilities {Ann. Rpt. Cal. Develop. Bd., 25 
{1914) f PP* If A9^?* 9).— ^TMs report describes the industries of California 

and gives a large number of statistical tables indicating their importance, 

Ketums of produce of crops in England and Wales (Bd. Apr. mid Fisheries 
ILondon], Agr. Btatis., 49 {1914), Ro. 2, pp. 121-184) •— Statistical data are 
given showing the total production, acreage, and average yields of the principal 
crops by divisions and counties, together with a brief summary of the weather 
conditions, duration of harvest, weight of grain per bushel, and comparisons 
of total harvest with previous years. 

Acreage and live stock returns of Scotland {Agr. Btatis. BeoMwnd S (1914), 
pt. 1,'pp. 192). —^This report gives for 191S and 1914 the aci'eage of the principal 
crops and the number of live stock for Scotland by counties and districts, ami 
for England, Scotland, Wales, and Ireland as a whole. The number of holdings 
by sizes is given by counties for 1895, 1905, 1913, and 1914. 

Among the striking changes taking place in the number of live stock in 1914 
are the decrease in the number of horses used for agriailtural purposes by 1,81 
per cent, while the unbroken and other horses increased 3.42 and 28.4 per cent, 
respectively. Among the cattle there was an increase in the number of cows 
and heifers in milk and in calf and the number tinder one year ,of age, while 
the number of other cattle decreased. The number of sheep kept for breeding 
purposes, under one year of age, increased, while the number of sheep one 
year of age or more decreased. The number of swine of all classes increased. 

The data would seem to show an increased tendency in Scotland to develop 
the live-stock industry.,^ 

Betums of produce of crops in'Scotland {Agr. Btatis. BeoUand^ S ll$14)f 
pt 2 ^, pp. 107-189, Jigs. 2). — ^Pata are given showing for Scotland,' by counties 
and districts, the acreage, yield per acre, and total' production for the pr'ln- 
cipal agricultural products for 1914, and for Scotland, England, Wales, "a'Ud 
Ireland as a whole for 1913-14. The monthly rafefall, mean temperature, and 
the daily duration of bright sunshine are also given. 

Beturii of prices of crops, live stock, and other Irish agricultural products 
(Dept Agr. ami Teoh. Imtr. Ireland, Agr. Btatis. 1914, pp* SI, pis. 16, fig. 1 ).— 
Prices of the principal crops, live stock, meat, butter, eggs, and wool at the 
principal market centers are given. The annual averages are given from 1895 
to 1914, the monthly average price for 19?3-14, the annual highest and lowest 
price from 1895 to 1914, and the weekly average price for 1914. 

[Agricultural stati'stics for the Hetherlands] {Jaarc. Konink. Rederlandm, 
Ri§k Muropa 191S, pp. 189-205 ).— ^These pages continue information previously 
noted (E. S. E., 31, p. 391), adding data for 1913. 
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!riie ag-ricultiiral iiidiistiy in Bnssia (Selsko-Khoziaistvenmiu Promuisel i? 
Eoml Fetrograd: Dept, Agr,, 19U, pp. [Eo^], pis, 7, figs. This book 

eoBtains a description of the population, soil, methods of cultivation, crops 
raised, and agi'icultnral instruction and experimentation in Eussia. The 
description is amplified by a large number of graphic representations. 

A statement of the general agricultural conditions in Algeria for the 
crop year 1913-14 (Bui. Agr, AlgeHe, Ttinisie, Maroc, 21 (1915), Wo. 6*, pp. 
MS-157}.—A summary is given of the general crop conditions, the extent of the 
harvest, the foreign trade in the x>rincipal agricultural products, the condition^ of 
agricultural credit and cooperative associations, and experiments demonstra¬ 
tions, and regulations tending toward the improvement of agricultural con¬ 
ditions in Algeria. 

Live stock and agriculture (Census Union Bo. Africa^ 1911, pt. 9, pp. 

136$). —^This part of the 1911 Census of the Union of South Africa gives returns 
regarding live stock, agriculture, and irrigation. 

It was found that there were 5,796,949 head of cattle, of which 1,620,376 
were oxen; 719,444 horses; 430,641 mules and asses; 746,736 ostriches; 
30,656,659 sheep; 11,763,979 goats; 1,081,600 pigs; and 10,533,909 poultry. 

The land under cultivation was 3,282,971 morgen (about 7,124,047 acres), 
that lying fallow 892,929, and that used for grazing 89,945,238, and of the above, 
34,132,230 morgen were fenced in. Additional data are given concerning the 
extent of irrigation, production of various crops, the number of workers, and 
the different tj’pes of agricultural machines and implements used. 

Biitisli India, with, notes on Ceylon, Afghanistan, and Tibet, H. B. Baeusb 
ET AE. (U. B. Dept Com., Bpeo. Cons. Epts., Wo. 72 (1915), pp. 318-408, figs. 2 ).— 
Among the subjects treated in tliis report are acreage and production of the 
principal crops; production and trade in dairy products, vegetable oils, fruits, 
nuts, and forest products; trade customs and conditions; and irrigation 
methods. 

AGBICUITIJEAL IBUCATIOK 

The relation of the college curriculum to human life and work, A. 0. Teijin 
(EfMteationul Mo. [Ou.3, 1 (1915), Wo. 5, pp. 157-182; Better Schools, 1 {1915}, 
Wo. 8, pp. 132-135). —^The author pleads for a broader consideration of the 
industrial element, I e„ agriculture and mechanic arts, commerce, and house¬ 
hold arts, in the educational system of this country from the primary school 
to the university, not for vocational purpose but for general or cultural edu¬ 
cation. He suggests that the general college curriculum ** foe perfected not so 
much by the addition of subjects to give the student la broader range of choice 
as by the reorganization and redirecting of a limited number of fundamental sub¬ 
jects to make him a well-educated man prepared to live in the day of his own 
generation.” 

See also a previous note (B. S. B., 32, p. 799). 

The importance of agricultural education to the Commonwealth, H. Pye 
{Rpt Amtral. Assoc. Adu. B&i., 14 (1913), pp. 675-894) •—In this address the 
author' discusses the importance of agricultural education to the social, eco¬ 
nomic, and political' welfare of the people of Australia, the metamorphoses and 
education of, the farmer, the itinerant school of agriculture, the contrast be¬ 
tween American and Australian conditions, the existing scheme of agricultural 
education in Australia, the functions of the elementary school and the agricul¬ 
tural high school, the linking of the work of the latter with that of the agri¬ 
cultural college, the mission of the agricultural college and the university school 
of agriculture, the scope and organization of the degree course In agriculture, 



896 


EXPEEIMENT STATIOH BECOKD, 


tlie importance of physics and forestry in agriculture, and tlie commercial and 
economic aspect of agidculture. It is his belief that the education of agricul¬ 
tural students should not be wholly concerned with the material side of life 
if the agricultural community is to develop great leaders to represent it in the 
eoiincils of the Commonwealth and to support it in a policy of development, and 
that wdtli cooperation the farming community becomes a vital force. Hence, 
the university, if it is to carry out its mission, should insist that the men who 
are to become leaders of agricultural thought should have a knowledge of life 
as well as be practical, scientific agriciilturists. 

Memorandum on the curricula of ruralized secondary schools, W. N. Bbuce 
Ed. ILondonl Ciro. 883 {1914)* PP> —^^he nature, organization, and 

content of a ruralized curriculum, together with the place of agriculture 
therein and outdoor work and the use of land are discussed. 

It as held that the curriculum should be given a rural bias without attempt¬ 
ing to make it purely agricultural or of emphasizing the vocational trend too 
strongly, and thus provide for the needs not only of those who intend to pursue 
rural industries, but also of the majority of those who do not; Agidcultural and 
horticultural application of scientific principles should receive attention and 
be freely introduced, not with the object of teaching agriculture but of illus¬ 
trating bioiogical, chemical, and physical principles. Such technical subjects 
as farm implements and buildings, cultivation of various farm crops, breeds 
and management of live stock, etc., should be excluded as tlie time does not 
permit of their treatment concurrently with the necessary study of the funda¬ 
mental sciences, their introduction will generally indicate a wrong attitude on 
the part of the teacher toward the course as a whole, and these subjects will 
not be so treated as to be of any great educational value. 

The provision of a small plat of land is found highly desirable and should 
be used for the practical teaching of biology, chemistry, and physics through 
the cultivation of the soil and the growth of farm and garden plants. It 
should be divided into nature study plats to provide material for nature study 
lessons In the lower grades, a demonstration and exi3ei1meEt plat, a fi:uit plat, 
and separate plats of about 30 sauare yards for each boy of at least one of 
the forms, the boys doing all of the reauired work under the supervision of 
the teacher. 

The training of teachers should include some practical acquaintance with the 
ordinary operations of a garden and a farm but need not include formal 
instruction in the theory and practice of agriculture as taught in the agricul¬ 
tural colleges. 

Elementary school education as afEeoting ■ the rural 'life problem, Mabee 
Cabhey (A»«. Rpt Conn. Bd. Agr., 46 (1913), pp, 130-14 ^).—In telling about 
her own work in the rural schools of Illinois the author indicates that the rural 
school is the best agency in building up community life. 

Educational development in agriculture, L, S. Hawkins ' (Bcimee Oow- 
speeim* 3 (1915) ^ No. pp. d7-4i, pi. i, figs. 4).—This is a brief survey of what 
is being clone by the agricultural colleges and experiment stations, extension 
agencies, the IT. S, Department of Agriculture, and the public schools to educate 
the farmer. 

Present requirements in the United States in instruction in nature study 
And elementary agriculture, E. K. Downing {Nature-BUidy Em)., 11 (1913), 
Mo. d, pp. 297-299). — This is a tabulation of requirements in nature study and 
elementary agidculture in the graded schools of the several States and Terri¬ 
tories. 

Agriculture in the schools of Hansfield and Eebanon, A. X Bbtjndaot 
Bpt^ Cmin. Bd. Agr.f 4 ^ (1913), pp. 77-80 ).—^Tliis Is a brief report on an 
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experiment in requiring instruction in agriculture in the public schools of 
Mansfield and Lebanon, Conn. The children above the fourth grade are taken 
into one class for the foiir-jear agricultural work, directed by an agricultural 
supervisor. About 80 per cent of the children taking agriculture in the schools 
carry on some directed home work, and corn, potato, garden and canning, 
poultry, and dairy clubs have been organized. Some of the benefits of the 
home work are pointed out 

What the public schools of Indiana are doing in pre-vocational agri¬ 
cultural work (Dept Pnh. Imtr, [/nd.], Ed. Puds., Btil. 16 (1915), pp. 
figs. 17 ).—^This is a report on the agricultural work that has been done by the 
jiublic schools in general throughout the State, and on home problem work in 
several different communities, and its value, continuation work during the sum¬ 
mer, agricultural teachers in Indiana, helps from the state department of 
public instruction, county agricultural agents, short courses and demonstra¬ 
tions, colleges and normal schools, and the Purdue Fiiiversity department of 
education. 

Vocational agriculture, Q. A. Works {Agr. Etudent, 22 {19X5), No. 1, pp. 
49-52, fig. 1). —^The author describes the vocational agTicuItural instruction in 
the high schools of tiie State of New York, including individual and group 
project work. 

Domestic science in the schools (Agr. Gaz. Canada, 2 (1915), Yo. PP> 
S62S71}. —^Brief reports are given on the present status of instruction in 
domestic science in the public schools of Nova Scotia, New Brunswick, Quebec, 
Ontario, Manitoba, Saskatchewan, Alberta, and British Columbia. 

Credit for home work, E. B. Whaley (Proc. If. Ya. Ed, Assoo,, 44 (1914)f 
pp. 101-108). —This paper discusses credit for home work as it bears upon (1) 
the broadening of the curriculum so as to give every pupil a chance to discover 
his capacities, (2) the adaptation of the rural school to the community, and 
C8) a more vital cooperation between the school and the home. In connection 
with this paper the author submits the report of a committee on credit for 
home work which recommends that the farm home be made the laboratory of 
the rural schools, and suggests lists of laboratory work, in agriculture, hygiene, 
manual training, and domestic science from which the required amount of 
wmrk might be chosen. 

The model school garden {Agr. Qaz. Canada, 2 (1915), Eo. $, pp. 268-283, 
figs, 8). —^TMs symposium comprises (1) a suggested diagram and planting plan 
of a school garden prepared by Xj, A. DeWolfe, director of elementary agricul¬ 
tural education for Nova Scotia; (2) a diagram of a school garden with sug¬ 
gestions on selection of site, size, fall preparation of soil, planning and cultiva¬ 
tion of garden, by K, P. Steeves, director of elementary agricultural education 
of New Brunswick; (3) a brief account of the progress of schools gardens in 
Quebec, by 3. A. Grenier, secretary of the Quebec Department of Agriculture; 
(4) a discussion. of the meaning of school gardening, the relation of nature 
study and elementary agriculture, and of the chief features of the Ideal school 
garden aimed at for Ontario schools, by S. B. McCready, director of elementary 
agricultural education of Ontario; (5) a brief statement of the nature and 
scope of gardening possible in a school, by H. W, Watson, director of elemen¬ 
tary agricultural education of Manitobaand (6) the essentials both as to the 
purposes or educational value of the school garden and as to the make up of 
the garden itself and how many of these features might reasonably be included' 
in one garden, by 1. W. Gibson, director of elementary agricultural education 
of British Columbia. 

Why school gardens fail (Agr. Gaz. Canada, 2 (1915), No. 7, pp. 682-680 ).— 
Among tile reasons given in this series of articles by educational authorities 
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In tlie Provinces of Nova Scotia, Quebec, Saskatcliewan, and British Columbia 
for tiie failure of school gardens are the following: The too frequent change of 
teachers; an attempt to undertake too much; the lack in teachers of prepara¬ 
tion, enthusiasm, power of leadership, and understanding* of the object of the 
school garden; the lack of cooperation between teachers and between trustees 
and teachers; the lack of care during\he summer vacation; and the unsuit- 
^abiilty of school grounds, either on account of condition or size, etc. 

Boys' and girls’ clubs, R. H. Smbebson and G. W. Reavis (Mo. Got Agr., 
^Agr. E'Xt Serv. Proj, Amioimoeynent S {1915) ^ pp. 24i figs, S ),—This bulletin gives 
directions for organizing boys’ and girls’ clubs, lesson topics, and contests for 
corn, potiltiT, sewing, stock judging, pig, tomato, bread, and canning clubs. 
A list of Farmers’ Bulletins of tills Department classified according to the dif¬ 
ferent club projects is included. 

Boys’ and girls’ club work in ETew IJdexico, W. T. Conway and Doea BI 
Ross {N. Mex, Cot Agr,^ Ext Div, But I {1915), pp, 2Ji ),—^The authors outline 
the purpose and plan of work of boys’ and girls’ clubs in New Me>:!co. 

Boys’ and girls’ industrial clubs of Oregon, E. F. Caeleton { IBaleni , 
Oreg.J: Dept, Ed,, 1915, pp, 7, figs. 3), — A brief survey is given of the organiza¬ 
tion of industrial club work of the boys and girls of Oregon conducted by the 
state department of education in cooperation with the Oregon AgiTcultiiral 
College and this Department. A list of 12 club projects which have been under¬ 
taken to adapt the work to the needs of different sections of the State is 
Included. 

Industrial club work of Oregon boys and girls, N. 0. Mams and L, P. 
Habeincton (jSaiem, Oreg,: Dept Ed,, 1915, pp, 42, figs, S2 ),—The authors give 
a review of the work of the past year, including stories and club project re¬ 
ports by some of the club members. 

Organization of boys’ pig clubs, W. H. Balis (La, Agr, Col, Ext Div, Giro* 
2 (1915), pp, S, figs, 6), —^Directiojas are given for organizing and conducting 
boys’ pig clubs in Louisiana. 

The farm in the work of the primary grades, Grace Rait (Attantie Ed* 
dour,, 10 {1915}, No. 10, pp, 15, 10). —^The author outlines work for the first 
'grade based on the farm as a source of motive. 

Boils and plant life as related to agriculture, X O. Cunningham and W. H* 
Lancelot {Mm York: The Mamiillan Co,, 1915, pp. pt 1, figs, 

The authors present a first study in agriculture dealing with soils and plants, 
including field, fruit, and vegetable crops, for rural, graded, and high schools. 
The text is interspersed with practical exercises and review questions, and lists 
of equipment and publications are added. 

' A course of practical work in the chemistry' of the garden, D. R. Edwaedes- 
Kes (Londm: John Murrag, 1914, pp* This course for teachers and 
students of horticulture, gardening, and rural science consists of experiments itx 
the chemistry of plants, soils, manures and fertilizers, and sprays And washes«^ 
An appendix gives directions for the preparation of solutions mentioned in the 
text 

Com: A guide for judging varieties adapted to Oklahoma conditioiis, A. 
Daane and P. F, Pseguson (Okla. Agr. Got, Ext Div. Giro. 16 (1915), pp, IS, 
figs. 4).—-This guide adopts variety standards comprising five groups, and gives 
descriptions of the varieties, rules for judging corn exliibits, directions for 
special seed selection and growing seed corn, and suggestions on plant qualifi¬ 
cations In ear selection. 

Seed corn testing, B. Hoipt and F. D. Keim (Eebr, Cot Agr,, Ext Eerv* 
Lessm 3, pp. 4, figs. 4).*—Directions for making a general test and individual 
ear test of com are given. 
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Iiaboratory manual of liorticultore, G. W. Hood (Bontoii an4 Lmtion: Ginn 
£§ €% 19Mf pp. ¥I~{-2S4, figs. 5B). —^The 78 exercises in this mamiai consist of 
studies of seeds, bulbs, conns, cuttings, buds, pruning, grafting and grafting 
waxes, fungicides and insecticides, and tiie apple, grape, peach, pear, and plum. 
Their aim is to assist the student in grasping some of the fundamental prin¬ 
ciples of horticulture and in learning by actual experimentation and observa¬ 
tion the reasons for certain necessary horticultural operations. Blank pages 
for the student’s notes and report are included, as well as a glossary of de¬ 
scriptive terms. These exercises have been given In connection with the v^ork 
in general horticulture at the Ohio State University, aiicliigan Agricultural 
College, and the University of Nebraska. 

A vegetable gardening syllabus for teachers, Ethel Gowaxs (U. A Bm\ 
EiL ISyllahus], 1915, Apr., pp. 4 )-—outline is given of field and classroom 
work in vegetable gardening, the latter consisting of projects on the require¬ 
ments for plant gi’owth, management of the soil, and selection of seeds. 

The principles of floriculture, E. A.. White (New Torl^: The Macmillan Co., 
1915, pp. XX-h-Jd7, pi. 1, figs. 52). —^This book, wliicli is an outgrowth of the 
author’s experience and observations, has been prepared to meet the need for 
a classroom text on the principles that underlie the successful culture of 
ornamental plants. It treats of the importance and development of the flower 
Industry in the United States and Canada; centers of the industry and the 
markets; factors which influence the selection of a location; glass structures 
and their arrangement, construction, heating, and management; plant structure 
and its relation to healthy plant growth; reproduction; soil for and diseases 
and insect pests of greenliou.se plants; cut flower crops, potted flowering and 
fruiting plants, foliage plants, hardy plants and their adaptation for forcing, 
plants for outdoor bedding, window and veranda boxes, and packing and ship¬ 
ping plants and flowers. 

Judging daily cattle, G. Ghsler (Agr. Col, Esst. Bnl, lOMo Btate Uni'D.'l, 10 
(1915), No, 10, pp.23, figs. 15). —^Directions are given for judging dairy cattle. 

Milk and milk products in the home, J. Michels (FarmingdaXe, N. X*‘ 
Author, 1915, pp. 100, pt 1, figs, 19). —^This text for students in home economics 
and housekeepers in general treats of the composition, physical properties, 
and food value of milk and its products, the care of milk in the home, market 
classes of milk, and the production of clean wholesome milk, including a score 
card on equipment and method. 

Earm-busiuess arithmetic, C. J. Eewus (Boston: D. C. Heath cS Co., 1915, 
pp. XIJI+199, pt 1, figs, B). —^This book of farm problems may be used as a 
course of dally lessons or as supplementary arithmetic work. Many of the 
subjects can be ma.stered by pupils between the ages of 12 and 15 years. 
Problems are given in farm accounting and business forms, farm and market 
values, harvesting, shipping, poultry keeping, dairying, farm feeding, planting, 
farm occupations, the business end of farm life, farm management, etc. 

Agricultural collections for school laboratories (Mo,'Col. Agr., Agr, 

Proj. Annmtiieemeni B (1915), pp. 29 ).—^The laboratory material listed^in 
this bulletin has been prepared especially for the use of high schools In teaching 
'field crops, horticulture, entomology, and soils and fertilizers. The collections, 
which can be used also in the home or graded rural schools, may be procured 
from the agricultural extension 'Service, of the University of Missouri at a 
nominal cost 



NOTES. 


Arizona TTniversity and Station.—new agricultural builcting 1ms Just been - 
completed at a cost of $165,000. This building contains the offices of the presi¬ 
dent and business manager of the university, the dean and director of the col¬ 
lege of agriculture and station, and the departments of agronomy, horticulture, 
animal husbandry, agricultural chemistry, plant breeding, home economics, agri¬ 
cultural extension, and archaeology. 

P, "W, Moore has been appointed fellow in agricultural chemistry and T. E. 
Sclireinex*, of Cornell University, to take charge of the poultry work. 

Arkansas University and Station.—J. B. Rather, formerly of the Texas Station, 
has been appointed head of the department of agiacultnral chemistry in the uni¬ 
versity and station, with E. G. Will as assistant. H. E. Truax has resigned to 
accept a position with the States Relations Service of this Department in its 
studies of agidcultiiral instruction and hits been succeeded as assistant in horti¬ 
culture by O. H. Hurd. P. H. Herzer has been appointed assistant in animal 
husbandry for special work in dairying, and Ruth A. Peck, head of the depart¬ 
ment of home economics to succeed Miss Sarah Pettit. 

Kentucky Station.—D. D. Slade, superintendent of the poultry farm, has been 
transferred to extension work. IST. B. Elliott has been appointed assistant in 
horticulture, and D. H, Wilkins, research assistant in poultry, beginning Septem¬ 
ber 1. 

Mississippi Station.—K. Gayle, a county agent in Kentucky, has been ap¬ 
pointed animal husbandman. 

Hew Jersey College and Stations,—Recent ai^poiniments include the following: 
Lloyd S. Rlford, assistant dairy husbandman and instructor in dairy husbandry, 
vice A. S. Cook, resigual; Roy P. Irvin, instructor in poultry husbandry, vice 
0. B. Brett, resigned; Dr, John W. Shive, plant pathologist; J. Marshall Hunter, 
inspector for the Live Stock Commission; Carl R. Woodward, librarian and 
editor; William S, Porte, assistant in plant breeding; Orville 0. Schultz, assist¬ 
ant in plant physiology; S. A. *Waksman and Roland E. Curtis, assistants in soil 
fertility; William H. Martin, assistant in plant pathology, vice George W. Mar¬ 
tin, resigned; W. S. Krout, assistant in plant imthology; A. C. Foster, seed an¬ 
alyst, vice Robert W, Schmidt, resigned; and Homer C. Carney, assistant seed 
analyst. 

John H. Voorhees and Charles M. Arthur, extension specialists in agronomy 
and market methods respectively, have resigned, the latter to become instructor 
in agricultural extension in the Pennsylvania College. 

Pennsylvania Institute of Animal nutrition.—J. B. Mensching, J. B, I^berg, ‘ 
and E. ^ W, Schmidt have been appointed assistants in animal nutrition. F, C. 
BO'S^ has resigned. 

Porto Kico College and Station,—Samuel D. Gray has been appointed professor • 
of entomology In the college, vice R. I. Smith, who has assumed charge of the 
Boston office for^the foreign cotton quarantine against the pink boll worm of» 
Egypt and other countries. Pollcarpio Gonzdlez has been appointed assistant in’ 
agidculture. His work wEl include the instruction of rural teachers in' 
agriculture. 

Elmer W. Braudes has been appointed plant pathologist in the station. 

Wa^ngton Station.—^Dr. J. S. Caldwell, botanist of the Alabama College and.. 
Station, has been appointed in charge of the fruit by-products investigations. 
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in China- 395 

in Cyprus- 200 

in Finland- 396 

in Germany_ 594 

in nokkaido, Japan, American 

infuence upon_ 492 

in Italy_ 7S7 

in Japan- 695 

in Java- 196 

in Lower Alps- 402 

in Minnesota, early develop¬ 
ment _ 786 

in New Zealand_193, 395 

in Norway_ 492, rs94 

in Pike County, Illinois_ 788 

in Red River Talley, IMinnesota- 593 

in Roman Tuscany_ 492 

in Roumania_— 695 

in Russia- S95 

in Serbia_:- 594 

in southern New York high¬ 
land region- 511 

in Spain- 292 

in United States_ 789 

in. United States, relation to 

rainfall, U.S.D.A—.— 715 

International Institute of_ 91 

reading courses in_- G95 

relation to entomology_ 152 

relation to European war-^_ 93 

teaching_ 494 

text-book_ 95, 49-1, 597, 791, SOS 

tropical, text-book_ 397 

use of electricity in_ 890 

Agriliis poUtus infesting roses_ 250 

Agromg::a — 

nigripes injurious to alfalfa_ 555 

pnmi n.sp., description__ 749 

scutcllata on cotton_-_ 255 

spp., studies- 749 

Agrostemma gitJiago^ saponins in-_ 524 

Agrotis — 

saucia^ notes- 252 


segotuMf, artificial infestation 
, with parasitic Hymenoptera- 155 

Air- 

ascent above active volcanoes, 


U.S.D.A- —118 

expired, toxic bodies in__ 167 
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EXPERIMENT STATION RECORD, 


Air—Continued, Page, 

ezpireci, -water content and tem¬ 
perature- 567 

iiumidity of_ 806 

mettiocis of "bacterial analysis, 

U.S.D.xi_ 610 

movements, effect on illumina¬ 
tion of foliage_ S26 

soil, composition and character¬ 
istics_ 618 

■water, and food sanitation, 

treatise_ 258 

(See also Atmosphere.) 

Alabama College, notes_-_ 496 

Alanin, ingested, metabolism rate of_ 755 

Alaska Stations, report- 69S 

xilbinism in corn_ 131 

Albumin, fermentation in jmast_ 824 

Albuminous crystalloids in potato 

leaves_ 824 

Alcohol— 

coagulation of milk by, IJ.S.D.A- 113 

from cactus_ 234 

test for milk_112,113 

test for milk, U.S.D.A_ 113 

Aleochara hilincataj, life history_$61, $62 

Almrothrimis (Aleyrodes) howardi, 

studies, Fla_ 59 

Aleyrodes — 

citri. (See White fly.) 

Ih 0 wm'd% studies, Fla_ 59 

morij notes, Fla_ 59 

pactiurdl, notes, Conn.State_ 58 

Alfalfa— 

as a cover crop for orchards, 

Pa_ 240 

as a pasture for pigs, U.S.D.A_ 379, 871 

breeding espexdments, Aria- 31 

crown gall, notes--— 742 

culture, Ala.Tiiskegeo- 635 

culture, Mont- 635 

culture, U.S.D.A- 230 

culture. Wash- 97 

culture experiments- 634 

culture experiments, Can- 830 

culture experiments, K.Mex- 229 

culture experiments, Nebr- $28 

culture in New England- 526 

culture under dry farming, 

Mont'_ 632 

cut at different dates, shrinkage, 

U,S.D.A- 430 

diseases of Western Australia_ 846 

diseases, studies, Va- 544 

drought resistance in, Ariz- 31 

effect of frequent cutting on wa¬ 
ter requirement, U.S.D.A- 230 

effect on fetal'development, Mo_ 266 

fertilizer experiments- 635 

fertilizer experiments, Mo- 33 

hay, analyses, S.Dak- 469 

. hay, analyses, U.S.D.A- 761 

hay, analyses, Wis—- 56$ 

hay. and silage for beef produc¬ 
tion, Kebr-.«»«..—___ 373 


Alfalfa—Continued. Page. 

hay, energy value, U.S.D.A_ 72 

hay for milk production, Wis_ 382 

hay for pigs, N.Mex_ 670 

hybridization, field method, S. 

Dak_ 3.38 

inoculation experiments_ 633 

insects affecting___ 555 

irrigation experiments_ 634, SS4 

irrigation experiments, N.Mex_ 229 

irrigation experiments, Nebr_ 828 

irrigation experiments, TJ.S. * 

D.A_ 390,830 

leaf spot, new, In America- 848 

meal, analyses-71, 0G5, 870 

meal, analyses, N.X.State_ 371 

meal, analyses, R.I- 371 

meal, analyses, Wis- 568 

northern i?. commercial seed, 

Mo_ 220 

pasturing experiments, U.S. 

D.A_ 230, 379, 420, 871 

rotation experiments, U.S. 

D.A_ 420,829 

seed production, U. S. D. A_ 430 

seeding experiments, U.S.D.A_ 830 

shredded, analyses, Conn.State- 71 

time of harvesting, U.S.D.A_ 429 

treatment with sulphuric acid 

before planting, Mont_ 526 

varieties, Alaska_ 632 

varieties, Ariz_ 31 

varieties, U.S.D.A_ 728 

varieties, Wash_ 33 

vegetative regeneration_ 528 

water requirements, N.Mex_ 229 

weevils, oviposition in relation 

to temperature_ 257 

yellow, composition_ 832 

yellow, selection and hybridiza¬ 
tion- 831 

Algln, composition, U.S.D.A_ 108 

Alkali- 

accumulation, relation to irriga¬ 
tion _ 419 

determination in soils, N.Mex_ 610 

salts, combination of chlorin 

ions In, N.Mex_—™ 623 

salts, effect on soil bacteria--_ 323 

salts in soils_ 421 

soils or lands. ($ec Soils, gl- 
kali.) 

Alkaloids, effect on germination of 

seeds___ ' S25 

Allantoin, determination in urine_ 116 

Alligator pears, Avocados.) 

Allodorus tomo3}i(s n.sp., descrip¬ 
tion ----— _ 749 

AUorhina mutahills, notes, Ariz_ 67 

Alternaria — 

mali^ notes, Va_ 544 

spp., relation to apple rot__ 34$ 

Altica ampelophagaj hiology and con¬ 
trol--- 555 
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Aliimimim— Page. ’ 

aad iron^ separatiOB_ 313 

effect on development of com— 522 

salts, toxicity toward clover. 

Mass_-_ 328 

snlpliate, fertilizing value_ 841 

Alunite as a source of potash_ 819 

Alveolar air, composition during res¬ 
piratory cycle_^- 70 

Amarantlius alhus^, analyses_ 466 

Ambrosia beetle, pitted, notes_ 252 

Amelanchier, inoculation experiments 

with brown rot fungus_ 247 

American— 

Association for the Advance¬ 
ment of Agricultural Teach¬ 
ing _ 797 

Association for the Advance¬ 
ment of Science_ 797 

Association of Agricultural Col¬ 
lege Editors_ 496 

Association of Farmers’ Insti¬ 
tute Workers_ 792, 793 

Bison Society, report_ 470 

AmiGntJiium muscirtoxic-umj studies- 177 
Amino acids— 

determination _ 207 

determination in barley, malt, 

and beer_ 613 

determination in feeding stuffs- 805 

determination in proteins- 867 

in feeding stuffs- 665 

in metabolism of fowls- 172 

in muscular tissues- 755 

in proteins as an index to nutri¬ 
tive value_ 262 

Ammonia—* 

determination_;-12, 312, 313 

determination In soils, Iowa— 411 

protein, determination in water 501 

Ammon I fi ea tion— 

In soils, Hawaii- 808 

of green manures- 514 

Ammoniiim— 

citrate, solubility of calcium 

phosphates in- 412 

nitrate, fertilizing value- 25 

salts, bacterial oxidation- 124 

salts, effect on nodule produc¬ 
tion_ 134 

sulphate, effect on rotation of 

lactose_ 415 

sulphate, fertilizing value- 219 

sulphate, fertilizing value, Me_ 33 

sulphate for grass lands- 527 

sulphate, fractioning, of comple- 

,ment with—-- 280 

sulphate industry in Austria- 

Hungary-- — 822 

sulphate, production 'and, use- 218, 219 

sulphate, use with salt- ' 220 

Ampelodcsmu mauritanim^ culture 

and use_ 131 

Ampli'Isiom'Um suhtriquetrum^ studies 659 

Amylaceous material, feeding stuffs 

from____—--— 170 


Page. 

Anaphylaxis, studies_- 82, 385 

Anaplasmosls, a clinical form of 

piroplasmosis_ 281 

(See aUo Gail-sickness,) 

Anaplasms, nature of_ 281 

Anatomy, pathologic, of man and 

animals, treatise_ 476 

Andropogon halepensia and A. sor¬ 
ghum, studies_ 221 

Andryala ragusina, analyses_ 466 

Anemia— 

in horses, studies, Nev_ 6TG 

pernicious, in horses_ 384, 6S1 

Anesthetics. (See Ether and Chlo¬ 
roform.) 

Animal— 

breeding in Germany_ 168 

breeding investigations, review- 168 

breeding, treatise_71, 267 

diseases, diagnosis_ 279 

diseases, review of investiga¬ 
tions- 876 

(See also specific diseases.) 
experimentation and medical 

progress_ S76 

food for poultry_ 572 

husbandry, course in_ G96 

husbandry instruction, develop¬ 
ment of_ 493 

industry in Alaska, Alaska_ 6G6 

nutrition, review' of literature- 169 
parasites affecting live stock in 

India_ 279 

parasites affecting live stock in 

Ohio, Ohio—- 279 

products, middlemen’s function 

■ in- 787 

products, prices and movement 

in Chicago- 787 

tissues, exchange of energy in_ 567 

Animals— 

and plants, heliotropism in._ 129 

blood parasites of_ 152 

coat color in, chemistry of.__ 667 

color variation and chromatic 

skin function of-— 168 

dead, fertilizers from, U.S.D.A_ 219 

domestic, hreecling and Improve¬ 
ment_ 71 

domestic, castration of- 176 

domestic, Improvement- 297 

early ma'turity in---— 71 

fasting, tissue changes in___ 464 

game, treatise.— -' 77 

injurious In Ireland——__—_ 554 

injurious in Eussia--—. 856 

insects affecting, Can-' 746 

minimal lethal dose for- SI 

phosphorus content-167 

small, respiration apparatus for 265 
, susceptibility to infectious bul¬ 
bar paralysis--- 179 

(jgeo also Live stock. Cattle,, 

Sheep,' etc.) 
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EXPEKIMENT STATION KECOItD. 


Pag^e. 


Anions, antagonism of, U.S.D.A_ 323 

Anisocalvia M-maculata^^ notes, Conn. 

State_ 58 

Anopheles quadrimaGuJaiuSj preva- 

ience in malaria {listriots_ 749 

Anoplocepbalidfe, studies_ SG3 

AnoYiiIvitis in cattle_ 774 

AntJicmils nohilis^ constituenis of 

flowers- 202 

Antiiocyanidins, production_ 329 

Antfloeyanm— 

bodies, sti,idles___ 627 

formation in flowers_ 427 

formation in plant organs_ 523 

in plants_ vS24 

origin_ 224 

production_ 329 

Anthomyia — 

antiqiKij biology__— 746 

hrasslctr^ treatment- 848 


Antlionom Hs — 

gmndis, {See Cotton-boll wee¬ 

vil.) 

grandis thurherio), relation to 


cotton culture, U.S.D.A- 257 

pomoriim, notes- G52 

spp., biology and remedies_ 750 

siituraliSj notes, Mass- 352 

Antlirax— 

baellius, detection in bone mar¬ 
row- 676 

bacillus, litstorical review of dis- 

corex'y_'- 773 

bacillus in fisb meal- 2S1 

detection, precipitation method- SSG 

diagnosis_ 579 

immunization_ 3S7, 580 

spores, clestriietion in hides, 

U.S.D.A_ 178 

AntJiylis cutlmidcSi amalyses- 466 

Anticarsia caterpillar on velvet 

beans, Ma_ 58 

Anticyclones in United States- 807 

Antimony, effect on respiration !n 

plants —---—-- 30 

Antipliymatol, use against tubercu¬ 
losis---2S4, 481 

Antitoxins, preparation and stand¬ 
ardization_;_ 280 

Ants—— 

cornfield, capture of living in¬ 
sects by- 253 

distribution of pear blight by_ 149 

harvester, remedies, Ariz_ 57 

orientation of- 563 

white. Termites.) 

Aonkliella inopina-ta n.sp., descrip¬ 
tion _ 653 

Apanteles in Nova Scotia, Can_ 746 

Apanteles laeteicolor^ dispersion in 

New England, U.S.D.A_ 254 

Aphldids of Portugal--- 748 

Aphids of Colorado—__ 857 

’■i 


Aphis — 

avenos Injurious to apples, N. Y, 

State _ 

haheri injurious to apples, Ill-_ 

fitcMiy notes_______ 

forhesi, notes_ 

gossypii. (See Cotton aphis or 
Melon aphis.) 

maidi-radicis. {8ce Corn root 
aphis.) 

pomi-mali. (See Apple aphis.) 

pnml, remedies__ 

rumicis, host plants of_ 

setarics, notes_ 

sordiy notes, Ill- 

sorb% remedies, N.Y.State_ 

Aphthous fever. (See Foot-and- 

mouth disease.) 

Aphyens sp., notes___ 

Aphyllantcs monspcUensiSj analyses- 
Apiaries, inspection— 

in Connecticut, Conn.State_ 

in Kansas- 

record system forj__ 

Apiculture. {See Beekeeping.) 

Apion spp. injurious to alfalfa_ 

Apis melUfera. {See Bees.) 
Apocellm spJui’rlcoUiSj studies, U.S. 

D.A_ 

Aporia craicegt, notes-- 

Appetite as affected by ventilation— 
Apple— 

anthracnose or black spot 

canker, Wash_ 

aphids, distribution of poiir 

blight hj -^- 

aphids, migratory, notes_ 

aphids, notes. III___ 

aphids, purple and green, reme¬ 
dies — 

aphids, remedies, N.Y.State_ 

aphis, green, remedies, Conn. 

State_ 

aphis, occurrence of interme¬ 
diate—-- 

aphis, woolly, remedies, N.Y. 

Cornell_ 

bitter pit, studies_ 

bitter rot, studies, IT.S.D.A— 

blight, notes, Mont____ 

canker diseases, treatment, Mo- 
cankers, notes, K.Y.Cornoll— 

cider, preparation, U.S.D.A_ 

diseases, notes___ 

diseases, notes, Can_-_ 

diseases, notes, W.Vu_—_ 

diseases, studies, Ta- - 

diseases, treatment, ^lo _— 

diseases, treatment, N.J_ 

fire blight, notes, Wash™._ 

foliage, wind scorch of_ 

fruit buds, development, Oreg— 
fruit buds, formation as affected 
by pruning, ringing, etc,, Va_ 

fruit spot* studies, N.H—__— 

juice, analyses—._— 


Fage» 

OK'O 

253 

554 

554 


DOO 

557 

452 

253 

253 


555 

4CG 


57 

153 

862 

535 


563 

652 

064 


9S 


149 

554 

253 


253 


5S 


748 


59 
S, 852 
14S 
534 
248 
347 
316 
*147 
741 
840 
044 
45 
349 
03 
148 
838 

735 

247 

240 
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Apple—Continued, Page. 

leaf spot, studies, N.H_ 247 

leaf-liopper, notes, Iowa- B52 

leaf-bopper, notes. Me- 356 

maggot on blueberries, Me_ 97 

maggot, remedies, N.Y.Cornell- 59 

mildew in Sweden_r- 846 

orchard survey of Berkeley 

County, W.Va_ 839 

orchard survey of Jefferson 

County, W.Ya_ 140 

orchard survey of Mills County, 

Iowa_ 1 - 240 

orchards, profits from, Can_ 237 

powdery mildew, investigations, 

X.Y.Cornell-,_ 347 

red hug, false, Conn.State- 58 

rots, studies_ 34S 

rust, treatment_ 34S 

rust, treatment, Tf.Va_ 247 

scab, notes, Alaska_ 04T 

scab, studies_ 148 

scab, studies, N.Y.Cornell- 347 

scab, treatment_ 247, 347 

■scab, treatment, Can- 237 

scab, treatment, Me_ 648 

sirup, manufacture, U.S.D.A_ 209 

spot rots, studies_ 348 

stigmonose, studies_ 348, 349 

stocks, effect on vintage_ 240 

sucker, remedies_•_ 555 

tree borer, long-headed, notes, 

U.S.B.A_ 360 

tree tent caterpillar, remedies, 

N.Y.Cornell--— 59 

Apples— 

as affected by poisoning- 329 

Coi\Yr,eiini-Iiks structures on_ 545 

cost of production- 439 

cost of production, W.Ya- 840 

crab. (iS'ec Crab opples.) 

cull, utilization, U.S.D.A- 209 

culture in Brittany- 640 

culture in Georgia- 439 

culture In West Yirginia, 

W'.Ya_ 140, 839 

dwarf 1 ?. standard, N.Y.8tate_ 039 

fertilizer experiments. Me- 45 

fruit bud formation. N.ll- 44 

improvement by scion selection. 

Can_ 237 

improvement by scion selection. 

Pa_ 239 

inoculation experiments wdth 

brown rot fungus- 247 

insects affecting_ 652, 695 

insects affecting, N.Y.Cornell_ 59 

insects affecting, W.Va_ 840 

irrigation experiments—-- 683 

marketing in North Carolina- 595 

of Germany_ 838 

propagation, Pa_ 238 

pruning, Oreg- 837 

selection experiments, Can_, 237 

selection experiments. Mo__ 236 

self-steriii ty of. Mo__ 236 

2S121”—16-4 


927 

Apples—Continued. Page. 

spraying_ 439 

spraying, Mo.Fruit_ 538 

spraying experiments, ID__ 141 

spraying experiments. Me- 648 

spraying experiments, Mo_ 45 

stocks for. Pa_ 239 

storage experiments, Vt- 340 

thinning experiments, N.H_ 47 

varieties, Alaska- 637 

varieties. Can_ 237 

varieties, Mont- 534 

varieties for Idaho, Idaho_ 44 

varieties for New Jersey, N.J_ 439 

varieties for western Washing¬ 
ton, Wash- 44 

varieties resistant to cedar 

rust, W.Ya_ 248 

yield of individual trees, Can_ 237 

yields at different ages_ 439 

Apricot Coryueum rust, notes_ 549 

Apricots, dried, inoculation experi¬ 
ments with brown rot fungus_ 247 

Arabinose, reducing power_ 314 

Arachnids, comparative -physiology 

and morphology- 553 

Aralia cordata, nuclein bases in_ 5G4 

Arbor Day manual_ 495 

Arbor vita? leaf miner, notes_ 252 

Arboriculture— 

in Spain_ 238 

treatise_ 537 

Arcyptera ffavicosta, destruction by 

OoccohaeiUus acridiorum _ 154 

Argyrestliia — 

n.spp., descriptions_ 748 

thuiella, notes_ 252 

Arisaema seeds, germination___ 29 

Aristida ptinge7u% culture and use_ 131 

Aristotelia saliciftmgicUa^ life history- 655 
Arizona— 

Station, report—- 96 

University and Station, notes- 699, 000 
Arkansas University and Station, 

notes_309, 900 

Armillaria mcllea — 

development_ 130 

new hosts for_ 550 

notes-!_ 846 

on nursery stock_ 744 

treatment_ 149 

Army— 

rations, notes_165, 365 

worm, control in Massachu¬ 
setts- ■ 144 

worm injurious to cranberries, 

Mass- 352 

worm, notes and bibliography, 

Conn-State_ 58 

Arrowroot, fertilizer experiments_ 227 

Arsenic— 

compounds, toxicity toward 

plants_-_ 327 

effect on development of com_ 522 

solutions, blood charcoal as a 
purlf|^lng agent for_-_ 110 
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BXPEEIMENT STATION EBOOEO. 


Arsenical clips— Page. | 

oxidation_____ 6S0 ■ 

oxidation, IT.S.D.A_ 478 

use against eattlo ticks_ 679 

Araenieals, production __ 876 

Artemisia spp., analyses_ 460 

Artlirocnimion macro st achy if mj, an¬ 
al.ysos_ 406 

Arthrocnodaw comtricta n.sp., de¬ 
scription _ 255 

Articlioke inotli, notes_ 554 

Artichokes, insects affecting_ 856 

Artona malheri, notes_ S50 

Ascaris ImnhriGOidcs, eggs of_ GSl 

Ascltersonia spp., descriptions_ 459 

Ascoholns parasiticiis n.sp., descrip¬ 
tion _ 647 

Aseoch'ijta — 

ctematidma^ studies, thS.D.A_ 650 

|3i6o‘, notes, Alaska_ 647 

Ascocliyta on legiiinlnous plants, life 

history_:_ 548 

Ash- 

distribution and cut in North 

Carolina_ 144 

luannn, conipositioa and adul¬ 
teration_ 443 

Ashes, analyses, Can_ 723 

Asparagus beetle egg parasite, stud¬ 
ies, ir.S.B.A_ 058 

AspcrgiUiis — 

description_ 459 

relation to apple rot_ 348 

sp., treatment--_ 149 

ten’icola^ enzsnns of___ 410 

Aspergillus, selective pinver_ S24 

Asphalt, papers on_ TS2 

Aspidtoius — 

ficus 3 notes_ 555 

oshorni^ notes_ 252 

o&frewformis. (8‘ce Fruit-scale, 
European,) 


pernictosiis, (*8cc Strn Josd 
scale.) 


viticola n.sp., description- 653 

Asses in Germany_ 290 

Association— 

of Araerlcan Agricultural Col¬ 
leges and Experiment Sta¬ 
tions_ 94, 301 

of Official Agricultural Chemists 400 

AsterocJiilO'n (Alcyrodcs) packardi^ 

notes _____ 58 

Asterolecanium pusiulanSj, notes, 

F.K_^_ 554 

Asters, China, varietie.s at Wisley— 536 

Astimye Uncigera^ notes_- 65S 

Atelcnrrra- spuria^ life history_ 860 

Athalia spinarum, biology_ 740 

Athletes and nrnathletes, metabo¬ 
lism of_ 263 

-titinometcr, porous cup, description- 224 

Atmoineters, relative merits, U.S. 

P,A__ 320 


Atmosphere— Page, 

effect on evaporation, E.S.D.A, 320 

optical properties_ 19 

radiation of_ 806 

radium emanations of_ 211 

Atmospheric temperature. (8cc Tem¬ 
perature.) 

Atractodes tcnchricosns^ notes_ SG2 

Atriples spp., analyses_ 46G 

Aujeszky’s disease, notes_ 179 

Aulacaspis rosm, [See Eose scale.) 
Autograph a hrassicic. {See Cabbage 
looper.) 

A.utolactotborapy, notes- 477 

Automobiles, use in stream meas¬ 
urement_ 777 

Avocados— 

composition and nutritive value, 

Cal_ 302 

culture, Cal- 342 

Azalea leaf skolctonizer, notes- 252 

Azo dyes, use against tuberculosis_ 4S1 

Azotohacter chroocoeoum — 

eytological studies, U.8.D.A_ 329 

nitrogen assimilation by- ,427 

Azotobacter, fixation of nitrogen by_ 823 
Babcock— 

glassware, testing, Ind- 383 

test, notes, Wash- 8S3 

test, use, Okia--— 670 

: Bacillosis, paracolon, in calves_ 182 

I Bacillus — 

1 ahoi'tivtis equinus, studies_ 879 

' ahortus, detection in animals, „ 

I Mo_— 278 

ahortus in blood and milk of af¬ 
fected animals- 679 

choj'tus in milk-679, 774, S75 

amylovoruSf description- 447 

amplovorus^ notes, N.Y.Comieli- 348 

hotztlmus^ development in vege¬ 
table medium—,,,- 860 

hroncliiscpticnSj filterability— 4S3 

hulgaricus organisms in com- 

j morcial preparations- 875 

I deltfrueckif use In bread making 864 

dimitJii (?) on sugar beets_ 743 

entCidtidiSj studies- 178 

lathyri^ studies, Bel—:- 547 

minimus mmnma\ hygienic Im¬ 
portance--- 375 

n.spp. in Brindza cheese__ 2TS 

necrophorus, notes- 774' 

paratypliosus studies- 178 

pestis, development in bedinigs- 747 

pcstis, longevity in fieas- 749 

pseudopifogcncs I act Is in milk_ 115 

radicicoJa, groups of- 823 

radiclcolay isolation from soils— 121 

radicicola^ nitrogen as.simllation 

through__— 426 

radicicola of field peas, N.Y.Cor- 

neli_ 329 

radicicola of soy beans, studies- 134 
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Bacillus —'Continued. Page. 

solanaGenrum, yirulence against 

Nicotlana_ 446 

sorghi (?) on Sudan grass- 851 

sporogenes^ detection in milk 

and water___ 875 

Bacteiia— 

acid-fast, studies--- 769 

acid-rennet, in udder of cows— l75 

anaerobic, Toiatile acids from— 80 

Mood, elimination tiirougli intes¬ 
tinal wall- 84 

colon type, on grains- 631 

counting_ 82 

(leterminatlon in milk- 767, S7G 

formation of croatinin by- 725 

halopliytic and liinc-prcvclpltat- 

ing, notes_ 630 

immunity of plants to_ 740 

in milk, soils, water, etc. (See 
Milk, Soils, Water, etc.) 

intestinal, effect on piirins- 263 

nitrifying, action of oligody¬ 
namic elements on_ 422 

nitrogen-fixing, as affected by 

manganese_ 820 

nodule, rolationslilps among- 823 

sulpliur, pliysiology and distri¬ 
bution - 23 

Bacteriology— 

application to dairy industry— 277 

of eggs- 764 

of soiJs_ 120, 513, 823 

of soils, hilioratory manual- 761 

papers on from Bockefeller In¬ 
stitute ----- . 279 

Bacterium — 

'bcUcohi-nij notes, U.S.D.A- 147 

castanicolum n.sp., description- 448 

lactis (leidi, resistance to pas¬ 
teurization - 675 

mori (?) on beets-- 742 

n.sp. on sugar cane—- 444 

n.spp. in Brindza cheese- 278 

sepeihmiamif studies- 146 

solanaeearmi^ studies, U.S.D.A- 744 

fifb'U'eHSCj infection of man with- 450 

tularcnsG, transmission by flles_ 450 

tumefaciais on sugar beets, 

U.S.D.A- 147 

vascularmn, studies- 852 

viriddlirUum n.sp., studies, U.S. 

D.A_ 742 

BakerieS’— 

inspection in Montana —- 67 

inspection in North Dakota, N. 

Dak- 753 

Baking— 

leavening agents for-,- 66 

powders, analyses- 461 

powders as leavening agents—. ■ 66 

Balance, automatic, for metabolism 

experiments_ 167 
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Banana meal as a substitute for 

flour- 361 

Bankers, relation to farmers, U.S. 

D.A_ 490 

Barberry, Japanese, leaf-hopper on. 

Conn. State_ 58 

Barium— 

carbonate as a cause of toxicity 

in flour_ 64 

polysulpMd, fungicidal value_ 347 

sulphur preparation, tests-S£9, 340 

Bark— 

beetles, nematodes associated 

wuth_ 750 

louse, oyster-shell. (Sec Oyster- 
shell scale.) 

louse, scurfy. (8(Se Scurfy 
scale.) 

Earley— 


breeding experiments, Minn_ 432 

breeding experiments, Wis_ 331 

cost of production. Can_ 830 

cost of production in Great 

Plains area, U.S.D.A_ 231 

culture experiments, Can_ 830 

culture experiments, Minn_ 431 

culture experiments, U.S.D.A_ 230, 

3f 3, 633 

culture, relation to rainfall, U.S. 

D.A- 715 

diseases, notes_ 146 

fertilizer experiments_ 215), 

227, 6, 625 

fertilizer experiments, Alaska_ GS2 

for cows fed alfalfa, Cal_ 575 

germ meal, analyses, Can_ 759 

germination as affected by cal¬ 
cium cyanamid_ 818 

grain, amino acid in—_ 005 

growth in water culture_ 223 

hail injuries to_-_ 127 

irrigation experiments_ 225 

irrigation experiments, Nebr_ 827 

leaf stripe, treatment_ 840 

loose smut, treatment_ 840 

malt, starch-forming enzym of- 312 

middlings, analyses, N.Y.Statc_ 371 

povrdery mildew infection of. 

Mo_- 244 

proteid substances of_ 310 

seed-bed preparation, U.S.D.A^- 230 

shorts, analyses, Wis- SOS 

varieties_-_ 330 

varieties, Alaska_ 632 

varieties, Minn_ 431 

varieties,' Mo_>_ 33 

varieties, Nev_ 031 

varieties, U.S.D.A___ 633 

varieties, Wash_S3, 34 

yield as affected by 'antagonism 

between anions, U.S.D.A- 323 

yield on alfalfa stubble, Nebr_ 828 
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Barns— Pags. 

plans and specifications. Can_ 783 

Tentilation_ 891 

Barnyard manure— 

fertilizing values_ 432, 

516, 624, 625, 729, 731 

fertilizing value, Can___ 722, 831 

fertilizing value, OMo_732, 828 

for apples, Pa_ 240 

for meadows___ 330 

for Missouri soils, Mo_ 212, 

213, 214, 215 

losses from, Midi___ 722 

peat litter v. straw for..- 817 

preservation, Mlcii_ 722 

spring r. winter application_ 722 

use in western Mortli Dakota, 

ISBDak_ 225 

value and conservation, Ind_ 325 

Basic slag. (jScv Pliosphatic slag.) 


Bat guano— 

analyses_ 821 

fertiUzing values, P.Tl_ 517 

of Cuba and Isle of Pines_ 24 

Batliing in Great Salt Lake, meta¬ 
bolic mducnces of_ .367 

Bavarian cereal breeding station in 

Wcilien Stephan _ 831 

Bean— 

antbracnose, notes___ 432 

diseases, studies, Bel_ 547 

diseases, studies, Va_ 544 

tloiir, digestibility of protein_ 564 

pests, treatment, W.Ta_ 231 


Beans— 

black, from Teneziiela, tests, P.K 5,36 

breeding experiments, Mo___ 035 

cult are, W.Va_ 231 

culture experiments, xVriz- 31 

culture experiments, Fla___ 31 

culture in Canada- 432 

culture in Montana, Mont___ 520 

culture, project vrork in_ 792 

fertilizer experiments- 320 

Freneli, varieties at Wlsley_ 530 

growth In relation to climate,. 

U.S.D.A_ 110 

home-canned string, botulism 

cause by----— TOO 

insects affecting.*- 153 

irrigation experiments-—-,—..—.- 083 

irrigation'on' sandy soil——— 287 

of Burma, names and 'doscrip- , 

tioBS- 229 

varieties_!_ 432 

varieties, Can- 34 

varieties, Wasli- 33 

velvet, (^ee Velvet beans.) 

wire frames for- 891 

Beaver fluke, studies- 009 

Bedbugs, relation to plague—__ 747 

Beech— 

and oak, union of---' 343 

wood, analyses and use as 

human food---« '860 


Beef— 

cattle. (J8ee Cattle and Steers.) 
exports from Australia, 0.S. 

D.A_ 

production as affected by plane 

of nutrition, Mo_ 

scrap, analyses, N.Y.State_ 

scrap, analyses, E.I_ 

Beekeeping— 

. as a school subject_ 

handbook___ 

in Ontario_ 

in Porto Eico, P.E_ 

notes, Can_____ 

notes, Wash_ 

Bees— 

distribution of pear blight by_ 

in Germany--- 

inheritance in_ 

mason, notes_ 

prevention of natural swarm¬ 
ing— 

Quoeii, Wash,_ 

Beet— 
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gumniosis, notes—_ 742 

leaf-hopper, natural enemies— 747 

leaf-hopper, relation to sugar 

beet curly top_ 743 

leaves, feeding value, Mass_ 208 

Bf-matodes, rearing on agar_ 547 

pulp, dried, analyses_71, 005 

pulp, dried, analyses, Conn. 

State_ 71 

pulp, dried, analyses, X.X.State- 371 

pulp, feeding value, Mass- 267 

residues for farm stock, Mass— 207 

root scab, treatment- — 84S 

scab, studies- ' 547 

seed, valuation-._ 135 

sugar, manufacture in 1913_ 015 

Beetles injurious to coconuts:_ 154 

Beets— 

ensiling-a__ 468 

fertilizer experiments_ 219 

field or fodder. (*?ce Mangels.) 

irrigation experiments, Kebr_ S27 

mother, isolation of flower 

stalk_ 832 

mulching u, clean culture, 

Mont.- 534 

sugar. (tS'ce Sugar beets.) 

Benzin v. turpentine for thinning 

paint, N.Dak—'- SI' 

Benzoic acid—■ 

determination in chopped meats- 15 
determination in prunes and 

cranberries- 15 

methods of analysis--- 414' 

Beri-beri— 

among Philippine scouts- 261 

disease resembling in rice meal 

Ved pigs, Can.- 775 

relation to experimental poly¬ 
neuritis - 167 

relation to glands of internal 

secretion__ , 365 

treatise —_:—-— ---- , 365 
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Berry diseases, notes_ 444 

Betaiii— 

as aiSiected l)y micro-organisms-. 312 

in rice polisMngs_ lOT 
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inspection in Alabama- 66 

inspection in Florida- CG 

inspection in Sotitb Dakota- 67 

methods of analysis- 25S 

Bi'bio aUipennis^ notes_ 253 

Bibliography of— 

agricultural cooperation. Miss— 91 

agriciiitoral credit- '787 

agricultural development of Min- 

nestita- 780 

agricultural statistics, interna- 

’ tional_ 295 

agriculture, elementary_ 95 

air, bacterial analysis, U.S.D.A- 611 

Aleochara hilinenta _ 862 

Amplmtordum miMriquctrum _ 659 

anaplasmosis_ 281 

anemia, pernicious, in horses— 681 

animal parasites affecting live 

stock, Ohio_ 279 

Anopluceplialldiu_ S63 

antliocyanln___ 627 

arboriculture- 537 

army worm. Conn. State- 5S 

Asooehpta cletdatidina^ U.S.D.A_ 650 

atmospheric influence on evap¬ 
oration, U.S.D.A_ 320 

Asfjtohactcr chroococcum, U.S. 

D,A_ 329 

Bacillus radicicola' oi fleld peas, 

N.Y.Cornell_ 330 

bacteriology in dairy industry— 277 

beri-beri_ 305 

biology_ 107 

birds__ 451, 553 

caetiis^_ 134 

cattle, Aberdeea-Augus- 72 

chemistry- 201 

chemistry, agricultural,^- SOI 

cherries, KY.State_ 440 

chestnut bark disease_ 448 

chlorophyll formation in rela¬ 
tion to light_ 29 

ehonclriosomes_ G31 

citrus fruits_ 441 

club rootj Yt- 52 

cooking during early history of 

Rome_ 462 

corn leaf beetle, southern, U.S. 

_ 359 

corn, seed, from ^ different parts 

of ear- 636 

cotton diseases in West Indies- 648 

country life_ 593 

cranberry rootworm, U.S.D.A— 457 

Crofiartium pyrifeme^ D.S.D-A- 449 

# .Cynipidffi, gall making, of North 

America___ 857 

' ^ cypresses___ 49 

-dairying--—--* ' 578 
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feeding stuffs, energy values, 

U.S.D.A_ 72 

foods_ 714 

forest botany of India- 855 

forest charts or calendars, 

U.S.D.A_ 844 

forest soils- 720 

forestry_ 541 

fruit bud formation, N.H_ 44 

fruit bud formation, Oreg- 838 

fungi, entomogenous, of Porto 

Eico_ 459 

germination of seeds- 29,82G 

gipsy moth dispersion, U.S.D.A- 654 

gipsy moth wilt disease, 

U.S.D.A_ 255 

grapes and grape culture, Oreg- 142 

grapes, inheritance in, U.S.D.A- 042 

grasses, Nebr_ 131 

green manuring, Ya- 721 

hazelnuts_ 540 

heredity_ 371, 537, 758, S70 

hides, disinfectloD, U.S.D.A— 178 

house fly - 561 

house fly, U.S.D.A_ 157 

insect flagellates of vertebrates- 862 

insects_ 495 

insects in relation to man_ 856 

insects, longevity_ 652 

insects, wilt disease of_ 857 

irritability in plants- 20 

kelps, California, IT.B.D.A_ 109 

land, use in common_ 893 

legume diseases, Del_ 548 

lettuce bacterial diseases, Wash- 742 

light, effect on etiolated leaves- 820 

lime retiuirements of soils_ 623 

malaria____ 560, 860 

mangoes, Pla_ 342 

May beetle in xlustiia-Hungary- G57 

medicinal plants, Can_ 842 

melon fly_ 502 

meteorology, U.S.D.A-117, S20, 717 

micoplasma theory of Eriksson-' 448 

microfilariasis of horses_ 5S3 

milk judging, U.S.D.A_!_ 115 

mosquitoes_ 560 

mulberry diseases_— 448 

mushrooms, edible and poison¬ 
ous, Ohio_’ -338 

mycology___..._846 

nature ' study_-_— 95 

naval stores industry, U.S.D.A. 544 

nitrification in soils, Ohio___ 421 
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manure_ 228 
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plant poisons and stimulants, 

inorganic_ 32S 
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pomology _ 537 

potasli salts_ 625 

potato insects, lovyrn_ 352 

poultry_ 575 
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radio-activity of soils and 

waters_ 809 

rat trypanosome_ 160 

rest period in seeds, Mo--- 521 

rose scale_ 557 

rubber industry of the East— 543 

rural life and education__ 95 

salts, antagonism_ 322 

salts, antagonism, U.S.D.A_ 323 
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beat- 629 

seismology, U.S.D.A_320, 717 
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shoots, effect of decapitation or 

inversion on_ 827 
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soil analysis- 205 

soli solution_ 322 
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D.A_ 347 
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enemies_ 747 
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S.D.A_— 246 
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notes- 746 

notes, Conn.State_ 5S 

Biochemical methods, handbook_ 310 

Biology, bibliography_ 167, 279 
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and oak, union of_ 343 
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Day manual_ 495 

lice, studies, N.Y. Cornell_ 353 

Birds— 

blood parasites of_ 152 
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irrigation experiments_ 683 
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anthraenose, treatment, Wahdt_54, 98 

juice, preparation, U.S.D.A_ 316 
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notes-- 746 
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treatment_ SSS i 
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bread, analyses_ 805 

charcoal as a purifying agent 

for arsenic solutions_ 110 
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coagulation by sodium nuciein- 

ate- 177 

determination of fat-cleaving 

action of_ 310 

dried, (See Dried blood.) 

fioiir, analyses, N.Y.State_ 371 

marginal points in__ 478 

meal, analyses- S70 

meal, analyses, Wis___ 5GS 

parasites of animals- 152 

serum of cows immunised 

against tuberculosis_ 181 

Blow files, studies- To7 
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culture experiments, Wash_ S3 

growth with legumes, Va- 527 

Texas, culture under irrigation- 228 

Blue tongue, immunization- 384 

Blueberries, breeding experiments, 

Alaska_ 637 
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Alaska- 632 

Boars, wild, .susceptibility to infec¬ 
tious bulbar paralysis- 179 

Bocttchcria n.g. and n.spp,, descrip¬ 
tions_ 158 

MfjUtophila cinered^ notes- 253 

Boll weeviL (See Cotton-boll wee¬ 
vil.) 

Bollwonu. (See Cotton bollworm.) 

Bomb calorimetry, corrections in- 265 

Bono—* 

ground, fertilizing value, E.I_ 722 

meal, analyses, Wis- 568 

meal, effect on composition, of 

bone- 171 

meal, fertilizing value- 131, 

Bonebiaek, disKolved, fertilizing 

value, E.I-:- 723 

Bones, export from India- 327 

Bookkeeping for farmers_ 92, 893 

Books on— 

agaves- 131 

agricultural cooperation- 694 

agricultural credit- 294,393, 787 

agricultural engineering- 681 

agricultural hydraulics_ 390 

agricultural laborers in Belgium 92 
agricultural legislation, inter¬ 
national—----' 191 

agricultural resources of United 

States—-- 490 

agricultural statistics, interna¬ 
tional _ — . 295 

agriculture—__ 494, 791, 793 
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agriculture, elementary_ 95, 

297, 597, 898 

agriculture in relation to Euro¬ 
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agriculture, tropical_ 397 

air, water, and food sanitation. 258 

animal breeding_71, lOS, 267 

animal experimentation and 

medical progress____ 876 

arachnids_ 553 

arboriculture_ 537 

beekeeping___ 563 

beri-beri_ 365 

birds in captivity_ 152 

birds of North America_ 451, 553 

botany___ 27 

butter making on the farm_ 577 

cacao culture in Bahia_ 240 

castration of domestic animals. 17G 

cattle, Aberdeen-Angus_ _ 72 

cattle, Hereford_■_ 73 

cherries of New York_ 439 

churches, country___ 190 

cinchona_ 343 

citrus fruits_—_ 441 

cold storage_892 

colloids_ 801 

cooking-105, C62, 753 

cost of living_ _ 694 

cotton_ _ 433 

cypresses_ 49 

dew ponds_ 806 

^ digestion as affected by emo¬ 
tions _ 566 

drainage-5S5, 586 

education_ 596 

electricity for the farm_ —690 

engineering, structural__ 487 

entomology, economic_— 652 

evolution- 552 

farm accounting. __ 92, Sf23 

farm business arithmetic_ 899 

farm shop work_ 792 

farming, British_ ' 93 

feeding school children.,_304, 864 

feeding the poorer classes_ 166 

fences, gates, and wads_ 291 

fertilizers_ 398 

field crops of India_ 520 

field management and crop rota¬ 
tion _ 429 

flavoring compounds_ 1C4 

flax culture-.... 133, 731 

flies, blooksiicking, in relation 

'to. disease- 560 

flora of vicinity of New York_ 429 

flower gardens—-— 738, 899 

flowers of^ the woods_____ 541 

flowers of western United 

States---:__ 842 

flowers, shrubs, etc., in Cali¬ 
fornia ---*__ 441 

food___—_ 364 

food analysis.—...._ 206 
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food inspection___ 67 

forest mensuratloa_ 298 

forest j)olicy of Prance_ 541 

forest trees and timber supply 

■ of CMna- 50 

forestry for liigh schools_ 298 

fowls, Camplnes_ 273 

fruit gTowiiig- 438, 639 

game animals_ 77 

ganlening_ 398, 898 

gardening in city backyards— 540 

gardening, ornamental_ 143, 442 

gardens, Italian- 644 

gas cooking, heating, and light¬ 
ing- T53 

grain inspection in Canada- 22S 

grapes, history and eulture- 736 

hay tonnage tables- 228 

heredity_ SCO 

home economics_495, 598 

liorses, dissection of- 87 

horses, trotters, and pacers- 571 

liorticiiitiire_• 899 

house flies_ 061 

housing in rural districts_ 893 

ice cream- 05 

Infection, Immunity, and specifle 

therapy- 476 

insects_,_ 153, 495, 745 

insects, harmful and beneficial 

to man_ 856 

insects injurious to grapes- 652 

insects injurious to orchards— SSft 

insects of California_ 553, 052 

insects of North America_ ' 652 

irrigation_3S9, 5S5, SS4 

land leasing in Belgium- 92 

leavening agents- 66 

live stock feeding--- 664, 690 

live stock, Cermaa breeds- 668 

live stock hygiene and diseases- 870 

live stock judging_71, 870 

lure of the land- 91 

malaria_ 1513 

maminals of eastern il-assaehii- 

setts_ 152 

meat and food inspectors’ ex¬ 
aminations in England_ 261 

iniik and its products in the 

home_-__ 809 

milk testing_ 29S 

nature study___ 95, 397 

.nutrition_'_ 662 

onion culture_ 837 

orientation in ants, etc_ 563 

patliclosT niid pathologic anat¬ 
omy of Euin and animals_ 476 

phosphates--- 126 

physics of the household_ 364 

physiology, comparative_ 163 

pigeons- 173 

pigs-----*— 172, 791 

plant anatomy--- 724 

plant diseases_ 646 
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plant physiology- 425 

plant poisons and stimulants, 

inorganic_ 327 

plants, aromatic_ 643 

plants, colonial_ 437 

plants, tropical_ - 221 

plants, useful_ 06 

jilurablng, country practice 590 

potatoes_;_- 531 

poultry_ 77, 173, 473, 598 

poultry diseases_ (»Si 

pruning_ 833 

rabbits_ 174 

radio-activity of soils and 

waters- S09 

river discharge_ 237 

roads- 393 

rose culture- G44 

rubber- 50, 343 

rural surveys- 593 

school credit for home vau'k_ 597 

sewage analysis_ 20G 

sewage disposal plants_ 785 

silos, concrete_ 802 

silvonomy___ 541 

soil bacteriology_*_ 791 

soils- 95,308,017 

spore .plants_- 429 

squabs_ 173 

sugar industry, chemistry of-_ 615 

tanning- IS 

timber preservation_ 243 

titrations, alkalimetrical autl 

acidimetrieal_ 109 

tobacco_ 235 

transpiration and sap ascent 

in plants_ 127 

trees- 297 

trees and shrubs of United 

States_ 437 

trees of Pennsylvania_ 4-0 

vinegar manufacture-^_ IS 

water analj'sis_ 206 

water conservation by store.g!'.. 885 

vrater supplies__ 2r.7, 58f» 

water transportation_396,586 

yams- 'l37 

zoological philosophy—_- 552 

zoology, economic_____ 652 

Borax as a growth ,stimu]a.nt for 

hemp- 432 

Bordeaux mixture^— 

analyses, N.J_ 47 

as a citrus spray_'_ G49 

as a summer spray for apiiler-;, 

Ko- 46 

for potatoes, N,Y.8rato_ 40 

fungicidal value. Me_—__ 048 

homemade, tests, P,R_ 549 

investigations- 151 

mixiug plant, Va.Truck_ 35S 

preparation and use.___ 449 

preparation and use, N.J__ 039 

spraying -a. dusting, N.J—330 
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Botanic station in Honduras, report™ 438 ' 
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economic, investigations, Can__ 741 

treatise- 27 

Botflies, relation to pernicious aae- 

laia in horses_ 6S1 

Botrytls — 

ciiicrca. (i^€€ Grape gray rot.) 

rlJcyij, description_ 459 

spp. on peonies_ 50 

vulgaris, studies_ 55 

Bottling establishnients, iatv in Ohio- G02 

Botulism, studies_ S06 

Bo.x loaf miner, fumigation e.xperi- 

ineiits_ 859 

Boys*— 

ngTicuUural clubs in Maine_ 697 

agricultural dabs, notes___ 599 

agricultural competition for— 190 

dub work in Arkansias, Ark_ 95 

dub work, school credit for_ 799 

dub's in Michigan, projects for™ 792 

clubs, material supplied to_ 702 

dubs, notes_195, SOS 

contest clubs, dangers in-- 286 

corn dubs, suggestions' for_ 598 

BraaJilstclIa acmninaia, notes, U.S. 

D.A_ 357 

Bravhypodium lii'unutwm, analyses_ 406 

Brarvii sp. parasitic on cotton boil- 

Tv’orm___!- 750 
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analyses_ 71,665 

analyses, Can—-- 759 

analyses, Conn.State™_ 71 

analyses, E.I- 371 

analyses, Wis™_ 56S 

also Wheat, Kye, etc.) 

Bread— 

blood, analyses_ SG5 

determination of acid content_ 14 

examination- 659 

keeping quality, improving- 752 

leavening agents for___ 06 

making, durum w^heat for_ 564 

inaldng, potatoes in-- 162, 8G5 

making, relation to atnio pheric 

conditions- 752 

making, rice hour in_ 260 

making, sugar in— - 162, 461 
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' of Kaingang Indians of Brazil™ 752 

oven temperature for_ 565' 
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rye-potato, digestive disturb¬ 
ances following use of- 361 

seasoning, digest of data- 3G1 

Brooding. (Sec Animal -brectliiig 
and Plant breeding.) 

Brewau's’ grains—• 

analyses-170, S70 

analyses, Can_ 759 

dried, analyses, Conn.State- 71 

dried, analyses, N.Y.State_ 371 

dried, analyses, Wis- 50S 

dried, as a feeding stuff- 467 

Brewers’ yeast— 

dried, analyses, Vas_ 56S 

refuse, composition and digesti¬ 
bility_ 568 

Brick— 

highways in King County, 

Washington_ 781 

pavements, vitrir:(?(l, for roads, 

U.S.D.A™™_ GSG 

Bridge— 

slabs, reinforced concrete, tests. 4S7 

timbers, preservation_ 544 

Bridges— 

concrete highway, design_ 588 

construction and maintenance, 

U.S.D.A_ 889 

estimating curves for_ 487 

highwj'ay, construction__GSS, 782 

highway, inspection™™™_ 782 

surfaces or floors for_ 393 

Mine, micro-organisms In_ 525 

Brome grass— 

culture under dry farming, 

Mont_ 632 

Hungarian, culture under irriga¬ 
tion___ 228 

Bromus rubens, analyses_ 406 

Brooders— 

and brooding, notes™.___ 273 

colony, construction, Wash__ 98 

Brooding instinct in relation to egg 

production. Me- 74 

Broom millet- 

classification _ 834 

seed, analyses and nutritive 

value- S70 

Brown rot Sclerotinia, hosts of_ 24T 

Browm-tail moth— 

control, Conn.State_ 57 

control in Canada, Can_ 746 

control in Massachusetts_ 144 

' control in New Hampshire__ S58 

larvae, poison glands of_ 55S 

notes, U.S.D.A_ 254 

' Buceulatria? ileceUa n.sp., descrip¬ 
tion_ 748 

Buckwheat— 

as a cover crop for orchards, 

Pa—- '246 

bran, analyses, Wis—__ 568 

culture experiments, Can__ SM 

flour, digestibility of protein™™™ 664 
middlings, analyses, Conn.State™ 71 
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Enckwlieat—Continued. Page, 

screenings, ground, analyses, 

N.Y.State __ S71 

varieties, Alaska --— 632 

varieties, Can_ 34 

varieties, Wasti_ 33 

yield in relation to physical 

properties of soils_ S15 

Bud moth, eye-spotted, remedies, 

N.Y.Cornell_ 59 

Buffaloes— 

Formosan, measurement_- 469 

in North America_ 4T0 

wood, in Canada_ 843 

Bulbar paralysis, infectious, treat¬ 
ment _ 179 

Bulbs, rest period in, Mo- 223 i 

Bulls, management, ’Wash- 698 

Bumblebees, inquiline, in British Co- ! 

lumbia- 658 

Bunias orientali>i, heredity of fascia- 

tioB in_ 727 

Biipalus pmiarms, biology and para¬ 
sites of_ 858 

Burdock, lesser, destruction by Metz- 

mria lappelta _ 859 

Burgundy mixture, fungicidal value-. 152 

Bushel weights, determination-634 

Butter— 

adulterated, detection- 505 

as affected by quality of'Cream_ 80 

fat. (Bee Pat and Milk fat.) 

making on the farm—-- 577 

niaidng on the farm, Wash- 98 

making, pasteurization of cream 

for, Iowa_ 473 

marketing in North Carolina— 595 

methods of analysis-25S, 505 

prices from producer to con¬ 
sumer--- 175 

print, variation in weight, N.Y. 

Corn oil_ 80 

removal of odors from, Iowa— 474 

statistics in United States- 894 

substitutes for--- 660 

vegetable, description--- 660 

yellow color in, Mo_ 175 

Buttermilk— 

cheese, manufacture, Wis- 382 

for pigs, N.C----—---— 762 

B if turns tommtosus^' notes —-- 652 

Cabbage— 

bacterial black rot,, studies- 346 

bug, harlequin, notes_ '746 

club root, effect on enicifers— 648 

club root, notes, Alaska- 647 

club root, treatment- ' 848 

culture, Mass- 238 

culture for forage, Wash- 34 

culture in California, Cal- 537 

fertilizer experiments- 326 

, Fusarium disease, relation to 

^temperature___'-— 346 

irrigation on sandy soil-* 287 

^ /looper^ notes, Iowa—__ 352 


Cabbage—Continued, Page, 

mulching v, clean culture, 

Mont- 534 

resistance to club root, Vt_ 52 

root ily, parasites of_SGI, 862 

root maggot, studies, Conn, 

State_ 58 

Savoy, carbohydrates - 310 

seed, production, Can_1_ 226 

varieties resistant to Fusarluni- 346 

varieties resistant to rot, WiB~ 344 

worms, remedies, La____ 555 

Cacao— 

bean husks, analyses, Can.,_ 769 

cultux’G experiments_ 738 

culture experiments, B.R__ 536 

culture in Bahia_ 240 

diseases, notes_ 241 

diseases, studies, P.B_ 540 

fertilizer experiments_ 738 

insects affecting_ 153, 241, 555 

root disease, investigations_ 448 

shells, analyses_ 870 

shells, analyses, Conn.State— 71 

Cacmeia lamJbertiana n.sp,, descrip¬ 
tion_ 748 

Caetacem, investigations__ 221 

Cactus— 

analyses—'— -—_ 70 

analyses and digestibility, 

U.S.D.A«_:_ 766 

as human food-— 64 

as stock food_ 70 

culture in aoiithcrn Texas, 

U.S.D.A_ 134 

destruction in Australia_ 233 

ensiling- 70 

eradication_ 134 

experimental station at Dulacca^ 233 

for dairy cows, U.S.D.A___ 760 

growth in relation to light and 

temperature_ 123 

leaves, analyses_•_ 65 


midge, notes__ 252 

spineless, selection experiirieiits- 231 

use as a fertilizer___ 25 

utilization_ 131,233 

Caffein— 


methods of analysis_*___ 414 

substances, action of___, 464 

Cakes— 

making-___ 095 

■ oven temx»erature for__ 565 

Calcium— 

and sodium chlorlds, antago¬ 
nism between___ 31 

arsenate v. lead arsenate as an 

insecticide_____339, 340 

as a growth stimulant for hemp.. 432 
carbonate, effect on nitrogen fix¬ 
ation by Azotohacter ehroo- 

eoecum^ - 427 

carbonate, relation to chlorosis, 

P.E--- 520 

chlorid, effect on permeability of 
protoplasm___ 328 
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CalciQBi—Continued. Page, 

cyanamifl, application to winter 

grain_ 125 

eyanamid, effect on germination 

of cereals_ 818 

eyanamkl, effect on sugar beets_ 434 

cyanamiti, fertilizing value_219, 624 

cyanarpcl in mixed fertilizers_ 25 

determination in solids and 

fluids from animal organism. 713 

effect on coagulation of milk_ 674 

effect on herbaceous plants_ 428 

hypochlorite, sterilization of 

■water by_ SS3 

iniporranee in the animal organ¬ 
ism_ 75S 

nitrate, effect on sugar beets_ 434 

nitrate, fertilizing value_25, 219 

nitrite, fertilizing value_ 219 

phosphates, solubility in ammo¬ 
nium citrate solution_ 412 

separation from magnesium- 412 

sulphate. (See Gypsum.) 

Caleometer, description- 367 

California Cniversity and Station, 

notes_ 496, 794 

CO'Uroa Umacina, notes, Conn.State. 58 

Calhina vulgaris — 

obligate symbiosis in- 221 

sprigs, as a substitute for black 

tea_ 866 

Calorimetry, bomb, corrections in— 265 

ValoBoma si^cophanta — 

dispersion in New England, 

U.S,D.A_ 254 

studies, U.S.D.A- 457 

Calves—> 

as affected by rations from sin¬ 
gle plant sources, Wis._- 367 

estimating age- 469 

feeding and care, Wash- 98 

feeding experiments- 269,570 

feeding experiments, Can- 765 

feeding experiments, Nebr- 268 

immimization against tubercu¬ 
losis.- 878 

milk substitutes for- 669 

mineral phosphates for_ 469 

raising in Hungary..- 269 

raising on skim milk, Kans_ 374 

spring, advantages of raising— 570 

weight of- 171 

young, sour milk for- 269 

Cambium miners, studies- 749 

Camomile flowers, chemistry of_ 202 

Camp sanitation and housing- 691 

Camphor from black' sage.-- —202 

Campoples mriaMUB n.sp,, - notes, 

Mass_ 352 

Camptosorm rlmopTipllua, studies_ 27 

Campylomma relation to 

fire blight- 744 

Canals— 

drainage, automatic gate for_ 586 

excavation, estimating for___ 586 

irrigation, plaster lining__ 886 


Canals—Continued. Page, 

irrigation, flow of water in, U.S. 

D.A_ 183 

power, design_ 885 

uuilned, seepage from._ 885, 886 

Canavalia ensiformis — 

as a cover crop for coconuts, 

etc,, P.E_ 535 

composition and digestibility_ 267 

Cancer, serum reaction_ 477 

Cane^— 

sugar, harmful effect of__ 65 

tops, analyses_ 568 

Canine distemper, i^ee Dog dis¬ 
temper.) 

Cankerworm, spring, remedies, Kans. 62 

Cannas, crossing experiments_ 644 

Canned goods— 

blanching_ 06 

relation to pellagra_ 565 

Canning— 

clubs in Arkansas, Ark_ 95 

factories, inspection in Ohio. 164,165 

factory wastes, disposal_ 590 

for boys^ and girls’ club wr.k_ 599 

on the farm, Idaho_ 18 

Cantaloups. (See Muskmelons.) 
Caoutchouc. (8ee Rubber.) 

Capillary lift of soils, determina¬ 
tion _ 618 

OapJiodium citricolum, treatment_ 149 

Capons— 

and caponizing, Wash_ 98 

characteristics_ 573 

Caramels, sucrose and dextrose, prep¬ 
aration _ 65 

Carbohydrates— 

determination_314, 712 

effect on nitrogen excretion dur¬ 
ing starvation_ 663 

effect on nutrition and growth. 462 

of Savoy cabbage- 310 

oxidation by potassium persul¬ 
phate- 502 

Carbon— 

bisulphid, relation to soil organ¬ 
isms and plant growth, Wis, 323 

bisulphid, use against harvester 

ant, Ariz_ 57 

compounds, assimilation by mold 

fungi ..._ 726 

determination_ 207 

dioxid concentration, effect on 

plants___628 

dioxid, determination of minute 

quantities_......—. 711 

dioxid, effect on solubility of 

soils_ _ 513 

dioxid, loss from incubating 

eggs--- 575 

dioxid, titration of small quan- 

. titles--—-- 413 

Carica papaya^ botany and culture.. ^ 440 

Carnation stem rot, studies_^_ 350 

Carnivora, susceptibility to infectious 
bulbar paralysis—__ ... 179 
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Carpocapsa — Page. 

ftmehrmiG^ morpliology and biol¬ 
ogy--—-- 748 

pommiella. {Sec Codiing motli.) 

Garriclitera vcUe^ analyses_ 466 

Carrots—- 

analyses, Can_- 759 

irrigation experiments_ 2S7 

mulrhing r. clean culture, 534 

seed production, Can_ 220 

varieties, Can___ S31 

varieties, Wasb_ 34 

Casein— 

aminonlfication in soils, Hav;aii_ SOS 

deteriiiination in milk_ 503, 714 

bexone bases of_ 40S 

importance in animal organism- 75S 

methods of analysis- 176 

use in Bordeaux mixture- 450 

Cassava— 

analyses_ 568 

fertilizer experliaents_ 227 

hydrocyanic acid in_ 260, 665 

meal for dairy cows_ 275 

Castor beans— 

culture ami utilization_ 438 

diseases of_ 545 

fumigation with hydrocyanic 

add gas_■ 522 

Castration of domestic animals, 

treatise_ 176 

Catalase— 

chemical nature_ — 311 

investigations- 409 

solutions, destruction by erep- 

•sin_ 311 

use of term_ 329 

Catalysts, oxidatiem by- 329 

Catalytic substances, fertilizing 

value_ 841 

Cations, bivalent, effect on permea¬ 
bility of protoplasm- 328 

Cattle— 

Aberdeen-Angiis, history- 72 

Ayrshire, inheritance of aural 

abnormality in- 873 

Ayrshire, origin, and character¬ 
istics _'- . 873 

breeding and care---71 

breeding, as affected by plane of 

nalrition, Mo_ 265 

breeding circuit in ' North Da¬ 
kota, N.Dak___ 78 

cactus for- 70 

dairy breeds, proHSeacy In._ 576 

{See also Cows.) 

determination of live weight— 569 

diseases in South Africa- 3S4 

estimating condition- 469 

feeding, experiments- 170 

feeding experiments, Ind- 371 

feeding experiments, Mo- 569 

feeding experiments in Den¬ 
mark--- 174 

feeding in the South—:-,— 668 

' feeding, mineral requirements-, ■ 870 


Cattle—Continued. Page, 

feeding, review of literature_ 170 

feeding, starch values in_ 673 

fish meal for- 169 

Guernsey, advanced register 

records_- 273 

Hereford, origin and develop¬ 
ment_:_ 73 

husbandry, course in_—____ 696 

industry in Canada--- 

judging_ 71, 899 

Lincolnshire Eed Shorthorns_ 668 

maintenance, factors affecting 

cost. Mo_ 569 

of Brazil_ 469 

of German Southwest Africa_ 668 

of Germany— _- 296, 668 

of Jamaica, improvement_ 870 

origin_ 469 

paunch contents as pig feed_ 672 

plague. (See Kinderpest.) 
poisoning with iCygiidenus, 

U.S.D.A_ 177 

reversion in_ 668 

sex determination in_ 669 

slaughterhouse, frequency of 

pregnancy in_ 86 

sugar .for- ,467 

ticks, studies, Tenn____ 750 

{See also Ticks.) 

uniform classification for fairs- 697 

wintering in Ireland_ 170 

young, weights and measure¬ 
ments_ 669 

(See also Cows, Calves, etc.) 
Cauliiiow’er— 

culture. Mass_ 238 

culture experiments, N.Mex_ 43 

mulching r. clean culture, 

Mont- 534 

seed production, Can-- 226 

varieties, N.Mex___ 43 

worms, remedies. La_ 555 

Ccoidomyia — 

destructor. (See Hessian fiy.) 

- oj^ycoccanaj notes, Mass_ 352 

Celery— 

bacterial leaf-spot, studies_ 245 

culture experiments, Mont_ 534 

culture in western Washington, 

W’ash-793 

diseases, treatment_ 84S 

fly, notes-—- 860 

late blight, studies,' Wash— 742,793 

root scab, studies_-_ 547 

seed, production, Can_ 226 

Cellar walls, waterproofing and in¬ 
sulating- 490 

Cells-- 

bibliography -- 168 

colloidal and physical chemis- ’ 

try- 28 

permeability- 127 

Cellulose— 

determination in feeds, etc._14 

determination in flour..__ 314 
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Cement mortar as affected by tem¬ 
perature___ 589 

Cepimleuros sp. on rubber_ 449 

Cephalosporium lecanii, description- 459 

Cephalotheciu'm roseum — 

relation to apple rot___ 34S 

relation to temperature_ 545 

Cerambycidt#, North American, clas¬ 
sification and biology, D.S.D.A_ SOO 

Ceratophyllum dcme^sumj culture for 

"Willi ducks, TJ.SS.D.A___ 251 

CeratoplipUus — 

fas^clatnSj, notes_ 159 

fasoiaiuSf relation to plague_ 749 

g(iUin(e^ notes, N.Y.Cornell_ 354 

CercLs eanadeiisis^ relation bet"^een 

OTules and seeds_ 130 

Cercoiipora — 

beticola, notes_ 851 

notes- 741 

tJicWj notes___ 545 

Cercospoj'bia ricinellG, notes_ 545 

Cereal— 

foot rot and stalk disease- 51 

foot rot, notes_ 445 

products, middlemen’s function- 787 

proteins, effect on growth_ 405 

rusts, propagation- 145 

rusts, studies- 245, 345, 54G 

rusts, overwintering- 145, 546 

Cereals— 

and cereal products, methods of 

analysis- 258 

breeding experiments- 831 

breeding experiments, S.Bak— 331 

culture experiments- 227 

culture experiments, U.S.D.A— G33 

culture under dry farming, Blont 032 

digestibility- SOI 

hail injuries to—- 127 

insects affecting. Can_ 740 

international statistics- 396 

lodging in relation to vascular 

bundles,^_ 332 

varieties_ 831 

(Bee also Grains mid apcdfic 
kinds.) 

Ceroniasia sphenophori,. introduction 

into Hawaii- 256 

Cestodo parasites, new, of fowls- 775 

Clmtfjcmmu eetppa, notes—-- 746 

Chalciclids injurious to grain crops 

in Russia__— - 563 

Changa, remedies.- 452 

Charbon, {Bes Anthrax.) 

Charcoal as; a medium for plant 

growth— ___—.— - 540 

Charlock. (Bee Mustard, wild.) 

Cheese— 

blue-veined or Dorset “Yinny”- 578 

Brindza, bacteriology of- 277 

buttermilk, manufacture, Wis— 382 

Cheddar, from pasteurized milk- 175 

Coulommier type, manufacture. 

Can-_ 765 


Cheese—Continued. Page. 

Danish, fat content _ SI 

factories, law in Ohio___ 662 

fat tester for_ 314 

from milk mixtures, fat and 

casein content_ 475 

from pasteurized milk, Wis- 3S2 

Grana, manufacture_ 876 

Italian, fat content_ 81 

manufacture_ 175 

manufacture, selected ferments 

in_ 277,577 

markets and prices, Wis- 383 

methods of analysis- 208, 258 

sheep’s milk, chemical and 

physical constants_ 505 

statistics in United States_ S94 

Swedish Emmental, manufac¬ 
ture _ SI 

Swedish Estate, manufacture_ SI 

Swedish, varieties_ 275 

Swiss Emmental, fat content_ 81 

CJicimatobia brumata^ notes_ 656 

ClicJoniis caradrinm n.sp., descrip¬ 
tion _ 659 

Chemistry— 

agricultural, bibliography_ SOI 

agricultural, new oSicial Jour¬ 
nal_ 100 

agricultural, progress in_ SOI 

agricultural, review of investi¬ 
gations_ 512 

applied, notes_ S76 

international catalogue_ 201 

papers on, from Rockefeller In¬ 
stitute - 279 

Ohenopodium album — 

analyses_70, 4G6 

feeding w'alue_ 70 

Ghermes coolcyi, notes_ 857 

Chermesinm, virginoparous forms_ 748 

Cherries— 

culture, N.Y.State_ - 440 

culture in Ontario_ 440 

culture in Utah___ 638 

inoculation experiments with 

brown rot fungus_ 247 

new’, description, N.Y.State_ 238 

of Germany_ 838 

of New York, N.Y.Slate_ 439 

sod mulch m clean cultui'e, 

Wash_ 43 

varieties, Alaska_,_ 637 

varieties for New JerKey, N.J_ 439 

varieties for w’estern Washing¬ 
ton, Wash___-_ 44 

Cherry— 

bacterial gummosis, W’^ash_ 209 

Coryneum rust, notes—._ '549 

diseases " and insects, studie.s, 

N.Y.Btate_440 

diseases, notes, Can—__ ’ 741 

diseases, treatment, N.J_ , 349 

fruit flies, studies_ 561 

Juice, preparation, U.S.D,A-*.-,* 316 
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Cherry—Continned. Page, 

orchard soils, chemical and bio¬ 
logical notes_ 640 

powdery iiiildew, investigations, 

N,y,Cornell_ 347 

sing, notes, Conn.State_ 58 

yellow loaf, investigations, N.Y. 

Cornell- 347 

Chestnut— 

bark disease, bibliography_ 448 

bark disease, studies- 051 

black canker or ink disease, 

studies- 854 

blight, dissemination, U-S.D.A_ 56 
blight fiingii.s, dissemination and 

growth_ 854 

disease, new, description- 448 

diseases in France_ 56 

fruits, infection w-lth chestnut 

blight fungus- 551 

trees as affected by injection of 

cdiemieals- 350 

Chicago Board of Trade, rules and 

by-laws_ 78 7 

Chick peas for pigs_ 171 

Chickens—• 

breeding and management_ 77 

cost of raising, 'Wash- 77 

feeding experiments, Ohio_ 380 

rearing- 273 

(f^CG aJtna Fowls, Poultry, etc.) 

Chicks— 

brooding, Wash- 97 

day-old, sex of_ 072 

feeding, Wash- 08 

feeding and care, Wash- 381 

feeding experiments, Conn. 

Storrs_ 273 

feeding experiments, resume— 572 

incubation and brooding experi¬ 
ments, Wash- 70 

Chicory roots, dried, for horses- 670 

Chiggers, remedies, 258 

Children— 

food for_ 364 

hospital, energy metabolism of- 756 


nUa vScliool children.) 
Children’s gardens. {See School 
gardens.) 

Chllies. {See Pepper.) 

Chinch bug— 


notes. Conn.State—-- 58 

notes, TJ.S.DA—- .59 

Chinosol, use against Pusarium in 

cereals- 546 

CMona-spis — 

furfura. (See Scurfy scale.) 

iegaleMsis, notes- 155 

* Chlorid of lime, sterilization of 

water by—--—-- 883 

Ohlori^ea ohsolste^. (Bee Cotton 
bollworm.) 

Chloride, effect on nodule produc¬ 
tion - ,134 


Chlorin— Page. 

determination in water- 90 

ions, combination in alkali salts, 

N.Mex___— 623 

ions, determination in honey— 502 

loss on incinerating organic sub¬ 
stances___ 611 

role in plant nutrition- 725 

sterilization of water by-t-.^_ 883 

Chloris virgata, analyses_—__ 169 

Chloroform— 

as a serum preservative_ 280 

effect on assimilation of chloro¬ 
phyll _ 827 

effect on inversion of saccha¬ 
rose - 523 

Chlorophyll— 

assimilation as affected by chlo¬ 
roform_ 827 

formation as affected by ultra¬ 
violet rays_ 28 

formation, relation to light 

wave length_ 29 

physiological theory_ 824 

Chloroplasts— 

iron compounds In_—___ 627 

studies _ 824 

Chlorosis iu plants— 

studies _ 522 

studies, P.B-519,520 

Cholesterin— 

of diet, relation to bile cholcs- 

terin and salts_ 500 

origin - 160 

Cholesterol— 

absorption in the intestine_ 166 

constancy in animals_ 69 

content of tissues as affected by 

diet_ 754 

determination in scrum_ 315 

metabolism of eggs during Incu¬ 
bation_ 472 

Cliolin in rice polishings_ 107 

Chondriosomes, review of literalurc. 631 

ChorcHtis iiifluteUaj, life history_- 055 

Ohorizagrutiff ngrestiii, notes_ 746 


ChortophUa parasites of- 861, 862 


Chou moelHer. '(Bee Marrow cab¬ 
bage.) 

Chromaphw juglandicola, remedicR, 

Cal-- 557 

Chromogenesis, induced variations-* 630 

Chrysanthemums, varieties at Wis- 

ley-—---- 536 

Ohrysophlyctis CMdohiotica^ notes_ 446, 

840, S50 

Churches— 

relation to rural problems_ 190 

rural, in Kansas_ 094 

rural, treatise--.- 190 

Gicadula 6-notata, notes. Mo_ 356 

Cider— 

manufacture, U.S.D.A___ 209 

< 3 tuality as affected by apxMe 
stock——.*****«.*».-.»—.****.** 240 
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Cimcx — Page. 

Icctularius, (See Bedbugs.) 
pipi.strcU% relation to trypano- 

somiasls of bats- 552 

Chicliona, treatise- 343 

Clneol from black sago- 202 

Cirsiutn ari'cnse, analyses and feed¬ 
ing value- I’O 

Citric acid—■ 

from limes and lemons- 540 

occurrence in wines- 013 

Citricola scale, studies. Cal- 558 

Citrus—' 

canker, cause, tf.S.B.A- 140 

canker, control in Porto Eleo— 441 

canker in Alabama- 248 

canker in Florida and the Gulf 

States- 149 

die-back in Queeiislaiul- 50 

diseases of Western Aii.stralia— 840 

diseases, studies, Fla- 55 

diseases, studies, P.E- 549 

diseases, treatment_ 149, 049 

fruit juices, preparation, 

U.S.D.A_ 316 

fruit nursery stock, bench 

rooting of- 510 

fruits, cost of distributing-.-_ 141 

fruits, cover croiis for, I\R— 535 

fruits, culture in Florida- 042 

fruits, culture in New. Wouih 

Wales—__ 841 

fruits, fertiliser experiments_ 042 

fruits, fertllisaer experiments, 

Fla—.—..24, 48 

fruits, fertilizer experiments, 

P.E__ 241, 535 

fruits, insects affecting- 74(5 

fruits, insects affecting. Cal— 353 

fruits, irrigation- 779 

fruits, nematodOAS affecting- 550 

fruits, protection from frost, 

Ariz_ 48 

fririis, stocks for- 730 

fruits, treatise- 441 

(Bee uUo (3range.s, liomon.s, 
elv.) 

gummosis, treatment- 5,5 

heart rot, treatra(‘nt- 55 

leaf miner, notes- 055 

ma.l di gemma, studies- 550 

thrips, remedies, II.W.D.A_ 354 

white Jly, (Bee Wliite fly.) 

01 ado HP 0 ri im — 

Inimneoairmn, treatment—-— .149 

Jnlvum, rcsislance of tomato to- 247 

lierburmn, notes- 140 

pamnla\ nottNS----- 50 

Cladosporiiun disease on sorghunu 545 

ClavieepH purpurea, notes-- 146 

Clay— 

effect of fliicnosfs on strength 

of mortar- 781 

new reaction for—--010 

plasticity, measuring—-—811 
Clematis stem rot, studies, U.S.D.A- 050 


Page. 

Click beetle, spotted, studies, S.C-- 63 

Climate— 

as affected by volcanic dust— 800 

changes in_—___ . ■ 10 

effect on cultivated crops—— 825 

of Abyssinia_-_-_ 807 

of New S^caland_-___-— 807 

of northwest Minnesota___ 017 

of rubber-producing countries--. 509 

of Texas_ 788 

of west Africa---— 807 

relation to plant growth, U.S. 

D.A—_-_- IIG 

weather eiement in study of_ 807 

(See aUo Meteorology.) 

Climatological data. {BcG Meteoro¬ 
logical observations.) 

Clothes moths, remedies, U.S.D.A— 62 

Cloud camera, description, U.S.D.A- 717 

Clover— 

aphj.s injurious to apples, III— 253 

bloat in cattle, tr<‘atment__ 388 

bloat, treatment, Wash___ G08 

blooms, Htru(;liire_ 27 

crimson, culture exiaaimeiits, 

Mo_ 33 

crinrson, for forage, Mo_—- 226 

culture experiments, 830 

culture e,xp(*riment's, IVasb_ 33 

culture uiKler dry farming, 

Mont_ G32 

culture under irrigation__228 

culture with fruit trees, ?doni.... 534 

(lisea.svi, new, (lescripti<»n.__ litO 

diseases, studies, Del--.__ 547 

fertilizer, experimenis-—-.™.,.-— 326 

fertilizer experiments, Can' ' 831 
fertilizer experiments, Wis—331 

hay, analyses, S.I)a.k.. 460 

hay, effect on fetal developmmjt, 

Mo- 260 

hay, energy value, XJ, 8 .D.A__ 72 

liming experiments, ^fass_- 333 

potash requirement, III---_— 517 

red, breeding exp<.u,’lmeut.s___... 13X 

red, disease of._ 445 

red, nectary of___—— 27 

red, polliniition, TJ. 8 .D.A---_- 832 

red, varieties, Wa^d,l_—_ 33 

rotation e,xp(‘rim'mfs, Ohio.,--_ 828 

seed coat of-__428 

.seed, hard, trealment. in ituiling, 

U.S.D.A—___ 334 

sweet. (Beu Sweet (‘lover.) 
toxic effect of iron and alumi¬ 
num salts, Mass._—_ 328 

varieties, Alaska ____ 032 

Club root, studies, Vt—_ 62 

Cnaphaloorocis medinallH, notes—,850 

Coal mining in. North Dakota.™_ 683 

Coat color. (Bee Color. > 

Cohma soandme, dower development- 427 

Coccidm— 

in Peru—___ , 254 

new, catalogue-.-.___ 748 










































Page, 

CocciMoS'k In cattle and carabaos_ 482 

OocGimUa spp., life history__ 502 

Coccinellids, statistics--- 250 

Co cCO 1) ii ci IIm mridiori i m — 

destruction of locusts by_ 154 

in Algeria____ 053 

Coccow;?/ce« spp., investigations, N.Y. 

CornelL____ 347 

Coccotrypcc daedifliperdO; notes_ 750 

Coccus citruwlas stndlea, Cal__ 558 

Cochplis mnbignclla.^ biology and con¬ 
trol —---— 555 

Cockroaches, remedies, U.S.D.A_ 50 

Cocksioot, culture under irrigation^ 22S 
Coconut— 

beetle, control in Seychelles- 555 

bud rot, treatment_’_ 150 

cake, analyses- G05, 870 

cake, composition ami digesti¬ 
bility_ 5GS 

fat, detection in butter- 505 

meal, analyses___5GS, S70 

Coconuts— 

culture and utilization- 4 38 

fertilizer experiments, P.R_ 535 

germinating, lipase in- 420 

insects affecting_ 154, 555 

stored, disease of- 545 

Cod liver oil— 

and its cordials, nutritive 

values- 1G3 

lecithids in_ IGO 

Codling moth— 

in Russia- 155 

investigations, U.S.D.A_ Cl 

life history, U.S.D.A. 550 

morphology and biology_ 748 

notes_ G52, 053 

remedies_ 252 

remedies, Ill_ 141 

remedies, N.Y.Cornell___ 59 

Coffe<^—" 

culture experiments, P.R_ 530, 043 

culture in South India- 043 

diseases, studies, P.11,-- 549 

fertilizer experiments, P.R- 53G 

genninotlon experiments,_ 841 

insects alfccting--- 153 

Insects affecting, P.R- 554 

leaf disease, treatment_ 445, 049 

statistics in United 8tates„:- 894 

toxicity-— ----- ■ GG 

varieties, P.R_-___ 53G 


Colmpidema atra injurious to alfalfa 555 

Cold- 

storage, effect on hops, U.S.D;A- 709 

storage plants, inspection in 

Massachusetts- 200 

storage, treatise- 892 

waves, cause_ 210 

{See also Temperature, lo%v.) 

Colmphora laricella, remedies_ 859 

Collar spp, injurious to alfalfa_ 555 

College curriculum, relation to ' hu¬ 
man life and work,- 805 


Colleges, (See Agricultural colleges.) Page. 


I OoUetotriehum — 

agaves^ studies_—__ S51 

camcUiWf studies-_-_ 650 

falcatum^ notes___— 444 

glwosporiohles^ treatment__ 149 

gossypUy notes_ 741 

n.sp. on clover___ 34G 

n.sp. on milk wmed__- 350 

n.sp. on potatoes-___— 34G 

Colloids— 

determination in soils_- 113 

in soils_-_:_ 215, 5.13 

of hnmus_ (509 

treatise___ Sill 

Color- 

in animals, chemistry of---_ GG7 

in plants, studies___ 224 

inheritance in horse.s_- 471 

inheritance in rabbits- 757 

Colorado— 

College and Station, notes- 09 

Station, report_ OG 

Colt show's, directions for_ 097 

Colts, breaking and training, U.S. 

D.A_ 271 

Complement action, studies_ 280 

Gompsilura conoinnata, dispersion xn 

New England, U.S.D.A_ 254 

Conchuola affecting Sudan grass, 

Tex_ 747 

Concrete— 

chute for water._ GSG 

culverts, specification.'?- 291 

effect of varying the percentage 

of wmter in- 292 

oil-mixed, tests, U.S.D.A- GS5 

pavements for roads, U.S.D.A— (>S5 

roads in Ontario--- 289 

use of blast furnace slag in— GS4 

Cone beetles, studies, U.f^.D.A,- 458 

Confectionery— 

establishments, law in Ohio— GG2 

use of talc in, U.S.D.A- 3G4 

Conifer plaritation.s in . Massadiu- 

.setts_ 045 

Conifene, oils of--___18, 25)3, 409 

Coniferous w'otxls, ideiitiiicotioii-— 143 
Conifers— 

liming experiments—._ 739 

ornamental, culture-— 14:i 

variation in size ot ray pits—— (>45 

ConiopJiora ccreheMa, inrcctlon of 

wood by-—- — G51 

Conjunctivitis in man-—__— 450 

Connecticut College, notes__ 300, (599 

CoTiophthorus spp. injurious to 

pines, U.S.D.A_ 458 

Conotraclielus n>enup)Jiar, (Sco Plum 
curcuUo.) 

Conringia orimtaUs^ analyses_- 4GG 

ContaHnia (Diplosis) sorghkola — 

affecting Sudan grass, Tex_ 74G 

in Argentina___ 155 

Convolvnlns arvensis> analyses and 
■'feeding value_———— ■ 70 
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Cooker, thermal storage, descrip- Page. 


t!on^—— ---— 461 

CooldBg— 

book___1165, (562, 756 

duriBg early history of Rome- 402 

instructioji in continuation 

schools-,_ 792 

instriKdion in gi-aded schools 

of Wisconsi ii- 10r> 

instruction iu Porto Eico- 307 

Instnictioii in vocational 

schools_ 397 

laboratory guide and notebook- 697 

text-book- 59S 

use of electricity in. 67, 68, 4G1, 565 
utensils, nickel, usefxiluess-,- 68 

Coontail, culture for wild ducks, 

U.S.D.A_ 251 

Copper— 

compounds, toxicity tov/ard 

plants_ 327 

determination_ (512 

determination in copper sul¬ 
phate_ 313 

sulphate, use in soil disinfec¬ 
tion_ 250 

sulphate, valuation--- 313 

use against tuberculosis- 677 

Copperas. (See Iron sulphate.) 

Corbin, tests, Conn.State- 58 

OorGliorus capsulariSj fertilizer ex¬ 
periments- 432 

Cordyceps spp., descriptions- 459 

Corn— 

albinism in_ 131 

analyses, Conn.State_ 71 

analyses, U.S.D.A- 761 

analyses, Wis--- 568 

and cowpeas, associated growth, 

Mo_-_ 226 

and legumes, associated growth, 

Va- 527 

as a sole ration for animals- 367, 602 

as affected by detassoling-_ 426 

borer, lined, notes_ 252 

bran, analyses, N.T.State-.^_ 371 

breeding experiments, Pla—„„ 34 

breeding experiments, S.Dak— 331 

breeding experiments, Wis_ 331 

** Cariaco/* tests, P.B__ 536 

chlorosis, investigations_ 522 

chops, analys(*s___ 870 

clubs in Arkansas, Ark_ 95 

composition and digestibilUy, 

Okla——- - 5 OS 

correlation studies_-_ 42(5 

cost of production, Miss-_ 34 

cost of production, Mo___ 293 

cost of production in Great 

Plains area, U.S.D.A_ 231 

culture, —__ 36 

culture contest In Iowa__ 697 

culture, continuous, u. rotation, 

Ohio--—.___ 35 

culture, effect on height of stalk 
and ears, Minn^___ 720 

28121"—le—5 


Corn—Con iinued. Ihigc. 

culture experinnvnis, Ariz---.—. 31 

culture experiments, Can.—---- 830 

culture experlimmts, I!l„—---- 528 

culture cxperinie.ilis, Minim---- 729 

culture cxperiiiumis, . 34 

culture experiments, Ohio-- 35 

culture experiments, U.S.D.A-- 231, 

332, 830 

eulhire on mock soils, Wash--- 33 

culture, relation to rainfall, 

T. T.S.D.A___——— 715 

culture under dry farming, 

Mont_ 6,32 

devilopment, studies, Mo- 226 

disea.ses, notes, Iowa—.. 146 

(‘ffect on fetal development, Mo- 26(5 

elements necessary to develop¬ 
ment of_ 522 

fertilizer experiments, La—__ 32 

feltilizer experi,ments, Miss_ 34 

fertilizer experiments, N.C_- 36 

fertilizer experiments, Ohio_ 35, 828 

fertilizer experiments, TJ.8.D.A- 836 

flea-beetle, notes- 746 

flint, culture iu Montana, Mont- 526 

foddt'i*, analyses, Can_ 750 

for silage, analyses, Conn.State- 71 

for silage, varieties, Nev_ 631 

germination tests, valiK', Ohio— 36 

gluten feed, annlysc's, N.Y.State- 37,1 

grades for, U.S.D.A__— 43.3 

grinding, stone and rolhu' proc¬ 
ess, U.S.D.A™_ - 259 

growth in relation to climate, 

U. S.D.A___—— 116 

hogging down, Ohio--,_—.. 871 

hogging down, U.S.D.A——-._ 871 

inoculation (»xperiments with 

brown rot fungus—-- 247 

insects affecting. 153 

insects affecting, Iowa—_ 451 

irrigation experiments, Nebr-.,., 827 

judging--- 898 

kernel, amino add in__- 065 

leaf lu'ctlo, southern, investiga¬ 
tions, U.S.D.A_-__ 358 

lessons on_- 196 

marketing and grading, N.G__ 294 

marketing in North Carolina-- 595 

meal, analyse^, (kmn.State—--- 71 

meal, an.alyses, N.Y.Siafce... 371 

meal, analyses, TT.S.I>.A--„. 259 

meal, clawsiflcution, U.S.D.A-_ 259 

iiKjal, deg<‘n'ui nated, kca^plug 

quality, U.S.D.A, -. 260 

meal, energy value, U.S.D.A-— 72 

meal manufactured by different 
proccBses, composition and 
keeping' qualities, U.S.D.A—, 259 

meal, phosphoric oxid content- 762 

meal products, composition and 

, digestibility—-- 504 

meal, relation to pellagra——— 404, 

665. 602 

meal, unbolted, analyses__ 870 
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Corn—Conttaued* Page. ’ 

oM and new, nutritive value— 46^ 

pollen, phynology of- 433 

.preparation for steers, Mo- 265 

protein, efficiency for milk pro¬ 
duction ____— 276 

root aphis, remedies, - 60 

rotation experiments, OMo__ 828 

rotation experiments, U.S.D.A— 231, 

420, S29 

rusts in Barbados_ 445 

screenings, ground, analyses, 

N.Y.State __ 371 

seed bed, preparation, IT.S.D.A— 232 

seed, from diiferent parts of ear.. 635 
seed, protection from wire- 

worms _ 657 

seed, testing- SOS 

selection experiments, Ohio_ 35 

shock, ensiling, Mo_ 274 

shrinkage in, Ohio_ 36 

silage. {See Silage.) 
smut, dissemination and treat¬ 
ment--- 51 

smuts in Barbados- 445 

spacing experiments, 1J.S.I>.A— 830 

stover, energy value, B.S.B.A— 72 

study of in Philippine College of 

Agriculture_ 597 

‘ subsoiling, Miss_ 34 

suckering. Miss- 34 

sugar content as affected by de- 

tasseling- 426 

thinning experiments, OMo_ 3G 

variation and growth in, Me— 28 

•varieties_ 52S 

varieties, Md- 528 

varieties, Miss_ 34 

varieties, Mo_ 33 

varieties, X.C_ 36, 520 

varieties, Ohio-35, S2S 

varieties, B.S.D.A_ 430, 728, S30 

varieties, Wash___ 33 

water requirements, U.8.D.A_ 726 

wireworm, studies, S.C-63,158 

yield as affected by number of 

stalks per hill, Minn_ 730 

yield in relation to physical 

properties of soils-..___ 815 

yield on alfalfa stubble, Hebr..- 828 

Cornell University, notes_ 198,795 

* Cornus wood, use—__ 443 

UamniUa minima; analyses—_ ^466 

Corpus luteum— 

effect on ovulation. Me_ 96 

supply of_ 86 

Cortfiylm punctatissimus; notes_ 252 

CarUeAum —■ 

satm-onicolor^ studies_ lol 

ijagum salani; relation to sugar 

beet damping off, U.S.D.A:_ 246 

€orpJus aveltma, monograph.___ 540 

Cmrpnmm moaon^ium, studies_ 854 


Cost of living— Page, 

in Australia--—— 1G6 

In United States, control.^_— 787 

treatise- — 694 

Gotalpa consolmna, notes__ 746 

Gothonaspis (BucoUa) rapw^ notes— 862 


Cotton— 

aphis, notes_ 746 

boll weevil, Arizona wdid, 

studies, U.S.D.A_ 257 

boll weevil, studies, U.S.D.A— 563 

bollworm, new parasite of_- 159 

bollworm, pink, studies_ 655 

breeding and selection experi¬ 
ments_ 227 

Canto tree, culture_ 529 

clubs in Arkansas, Ark_ 95 

culture Ala.Tuskegee-■_ 282 

culture and utilization_ 438 

culture experiments, U.S.D.A, 730, 830 

culture in Italian Somaliland_ 433 

culture in Madras_ 131 

culture, relation to rainfall, 

U.S.D.A—X_117,715 

culture, single stalk method, 

U.S.D.A_ 730,830 


curly leaf, description_ 648 

cutworm, notes, Iowa_ 352 

diseases in India_ 846 

diseases in Nigeria_ 74X 

fertilizer experiments_ 25, 227, 834 

fertilizer experiments, La_ 32 

fertilizer experiments, U.S.D.A- 830 

grading, cooperation in_ 595 

hybridization experiments_ 132 

improvement in Bombay Presi¬ 
dency- 730 

Indian, factors controlling gin¬ 
ning per cent_ 529 

inheritance in_ 834 

insects affecting_ 153 

lightning injury to_ 345 

loggerhead disease, description- 648 

. marketing in North Carolina_ 595 

marketing, statistics, U.S.D.A_ 788 

microscopical studies—__ 210 

perjugate hybrids, characteris¬ 
tics-X- 132 

planting for early maturity..-.*... 133 

production and weather, corre¬ 
lation, U.S.D.A_117, 715 

serpentine leaf miner affecting* 255 

statistics in United States_ 894 

treatise - 433 

varieties-*___ 834 

varieties, N.C_ 529 

variety, new and prolific, Ala. 

Tuskegee_ 232 

’Verticillium alho-atrum on___ 244 

warehouses, construction, U,S. 

D,A- 784 

warehouses in the South, U.S. 

D.A- 191 

wild, insects affecting, Arlz-..„..«. B7 
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Cotton—Continued. Page. 

wireworm, studies, S.C-63» 158 

yield in relation to density of 

stand- 133 

Cotton-seed— 

by-products, effect on compo¬ 
sition of milk, Mo- 274 

cake, analyses- 665 

composition anti digestibility, 

Olda_ 568 

deterioration, relation to gin¬ 
ning, U.S.B.A-- 833 

germination as affected by green 

manures, Wis- 331 

linlls, detection in cotton-seed 

meal--- 16 

meal, amino acid in- 665 

meal, ammonification in soils, 

Hawaiil_ SOS 

meal, analyses_ 71, 508, 665, 870 

meal, analyses, Can- 759 

meal, analyses, Conn.State- 71 

meal, analyses, N.Y.State- 371 

meal, analyses, R.I—-- 371 

meal, analyses, Wis- 568 

meal, composition and digesti¬ 
bility, Okla_ 568 

meal, effect on composition of 

milk, Mo- - 274 

meal for poultry, N.C- 763 

meal for sweet potatoes, Ala. 

College_ 337 

meal, toxicity_ 311 

motb, new, from West Africa.- 155 

oil, chemical and physiological 

tests- 362 

oil, hardened, analyses and di¬ 
gestibility- 564 

products of Texas_ 788 

toxic substance in--- 311 

Cottony cushion scale— 

notes, Fla_ 50 

remedies_ 725 

Coumarin, metSiQds of analysis-^- 413 

Country life— 

bibliography_ 503 

education association in Mon¬ 
tana--—-_ 05 

work at Ohio State University- 100 
County— 

experiment farms, Ohio_ 828 

fairs, uniform premium lists— 697 

farm adviser, Cal_ 697 

Cover crops— 

for coconuts, citrus, etc., F.E™ 535 
for peach orchards, W.Va.—- 841 

for young orchards, Pa_ 239 

Cow stalls, homemade, Wash_ 00 

Cowpeas— 

amino acid in.._ 605 

and corn, associated growth, 

Mo- 226 

cost of production, Mo_ 203 

culture experiments, Pla_ 31 

culture experiments, Mo_ 225 

culture experiments, Nebr-.„«.„ 229 


Cowpeas—Continued, Page, 

culture experiments, ILS.D.A^™ 830 

culture in Montana, Mont-.--. 526 

disking n. plowing under, Mo- 226 

drilling v. broadcasting, Mo.„- 3.3 

fertilizing value- 227 

nitrogen assimilation by—..—- 42G 

varieties, La- 32 

varieties, Nebr— --— - 220 

varieties, Wash—- — 33 

Cows—> 

artificial fecundation of-- 71 

assumption of male secondary 

character’s by, Me-.--- 360 

cactu.s for, U.S.D.A---, 706 

champion dairy- 78, 275, 576 

cost of raising, Can-- 705 

dried yeast for- 467 

factors affecting development, 

Mo_ 274 

feeding_ 175, 073 

feeding, Mass_ 275 

feeding experiments- 170,174, 674 

feeding experiments, Aviz- 77 

feeding experiments, Cal- 575 

feeding experiments, Can.- 705 

feeding o.xperinients, N.Mex—- 872 

feeding experiments, U.S.D.A_ 706 

feeding experiments, Wis_ 381, 382 

feeding experiments in Den¬ 
mark- 174 

gestation period_ 171 

height measurement, Mo._—- 274 

judging--- 800 

milk flow in relation to age, Me- 97 
milk yield and form, relation— 78 
reco]rds. (iSee Dairy iiord rec¬ 
ords.) 

refuse brewers’ yeast for___ 568 

sugar-beet tops for___ 100 

(8fec also Cattle.) 

Crab apples, inoculation experiments 

with brown rot fungus-__ 247 

Cranberries— 

benzoic acid in_ 15 

breeding experiments, Alaska— 637 

culture—-- 730 

culture experiments, Mass__ 341 

culture experiments, WiS-._— 342 

fertilizer experiments, Mass_ 341 

insects affecting, Mass___- 362 

Insects affecting, Wis——_— 361 

protection against frost, Mass— <341 

root growth. Mass—___ 341 

Cranberry— 

blight, cause, Wis___ 342 

■ diseases, investigations, Mass— 350 

rootworm, studies, U#B.D.A— 456 

Crane flies of North America, biology- 561 

Crataegus, inoculation experiments 

with hrown rot fungus___247 

Cream— 

acidity, relation to Bire.ptoc&c- 

ms Imticns _—.. 075 

analyses, Me_ 277 

care on the farm-___ 80 
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Cream—Continued. Page, 

determination of fat content--. 16 

Devonsliire “ clotted ”- 277 

factors affecting fat content, 

N.Y.Cornoll_ 3S3 

laws and regulations in United 

Stetes_-_ 874 

pasteurisation for butter mak- 

ing, Iowa--— 473 

profliiction and care, Ind- 383 

separation--__ —-—005 

sterilising- 473 

tables for Wending—_ 577 

tests, variations, r'3'.Y.Cornell— 383 

yellow color In, Mo_ 175 

Creameries, cooperative, Miss—-- 01 

Creamery and testers’ license law, 

Ind_ 383 

Creatin— 

as a source of crcatinln_ 69 

determination in muscle_ 13 

excretion during starvation- 003 

metabolism —-_ 560 

Creatinin— 

content of muscle_ 566 

formation by bacteria_ 725 

in plants___—_ 725 

in starvation- 063 

metabolism_ 560 

source of_ 69 

Crimson clover. (&ee Clover.) 

CritMdia gerridis^ pathogenic to 

warm-blooded mammals_ 862 

OromiB sativuSf analyses_ 466 

Oronartium — 

pyriforme^ studies, U.S.D.A- 44S 

querem on jack pines, U.S.D.A- 351 

spp., notes_I- 351 

Crop— 

reports, U.S.D.A_ 93, 


192, 295, 395, 594, 788 


rotations. (See Eotation of 
crops.) 

yields,‘relation to physical prop¬ 
erties of soils- 815 

Crops— 

affected by climate and soils— 825 
as affected by radio-active earth- 123 

for dairymen, Wash-- 97 

relation to rainfall, U.B.D.A— 715 

Cross-ties, preservation—___- 544 

Grucic^neUa mdriUmHy analyses- 406 

Crucifer diseases, treatment_ 848 

Cruciferous club root and gall weevil- 648 

Crucifers— 

culture, Mass_!- 238 

disease resistance in, Vt___ 52 

Crude fiber. {Boe Cellulose.) 

Cryoscope, description- 414 

Oryphiphorus Ugmtioi^ studies_ 657 

OryptQrhymhm tatatm^ notes_ 563 

Cucumber— 

downy mildew, notes_—„ 146 

downy mildeW', notes, Mass_- 245 

mulching u, clean culture, Mont-- 534 


Cucumber—Continued* Pago. 

pickles, curing-—...-™._ 17 

** white pickle,” investigations, 

Wis- 344 

CiiIcsD pipicMS, relation to tempera¬ 
ture- 860 

Culicidae. {Bee Mosfiuitoes.) 

Cultivation, effect on water economy 

of light sandy soil___—_ 287 

Culvert slabs, reinforced concrete, 

tests- 487 

Culverts, construction_291, 5SS, 688, 782 

Gurciiiionidm in bamboo stems_ 658 

Currant— 

antliracnose, investigations, N.Y, 

Cornell_ 347 

juice, preparation, U.S.D.A_ 316 

Soptorla leaf spot, investiga¬ 
tions, N.Y.Cornell_ 347 

worm, imported, notes___ 659 

Currants— 

breeding experiments, Alaska_ 637 

for home and commercial plant¬ 
ing, W.Va_ 537 

of Germany- 838 

Cuscuta seeds, determination_ 533 

Cut-worms— 

army, control, Mont___ 654 

notes- 652, 746 

variegated, notes- 252 

variegated, notes, Iowa_- 352 

Cyanamid— 

ammonification of_ 219 

deteriumation_ 110 

in fertUim* mixtures_ 624 

process, development and status 424 

{Bee also Calcium cyanamid.) 

Cyanid fumigation of ships- 556 

Cyanogen in grasses —-- 665 

Cycloneda (Neda) smiguincds notes™ 800 

Cyclones in United States___ 807 

Cydki {G-rapkolita) funGhranaj bio¬ 
nomics and remedies_ 155 

Cydonla japonica, inoculation experi¬ 
ments with brown rot fungus_- 247 

Oyllcnc roMniWj notes-—- _ 253 

Cyllophorus rii’brosigmf-m n.sp., de¬ 
scription--- — 159 

Cynipidm, gall making, of North 

America ——. 857 

Cypress— 

of Eocky Mountains, U.S.D.A— 343 

treatise—,_ 49 

Oytistis udami, graft hybrids of_ 429 

Daem cumrlfitw^ studies_ 562 

Dahlia Vertieillium wilt, studies--- 244 

Dahlias, varieties__ 540 

Dairy— 

barns, plans and specifications, 

Can—.-__— 783 

barns, sanitary mangers for_ 489 

farming, meaning of, Wash__ 97 

farms, seore-card system for_ 576 

herd records—__—__— 275 

herd records, Can—-™__ 765 

herd records, Fla™™-——™™-— ' 96 
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Bairy—Continiied. Page, 

houses, small, plans, B.vS.I).A_- S92 

husbandry instruction, develop¬ 
ment of_ 403 

industry, bacteriology in- 277 

industry, bibliography- 57S 

industry In Canada- 03 

industry in Hungary--- 175 

industry in Minnesota- 78 

industry in Sweden- 274 

industry, progress in_ 073 

inspection, discussion___ 701 

inspection in Kansas_ 577 

inspection in Massachusetts— 2G0 

inspection in Missouri- 104 

inspection in Montana_ 07 

inspection in Nevada, Nev- 001 

inspection in North Dakota, N. 

Dak_ 753 

inspection in Ohio_ 67, 78,164, 001 

inspection in Pennsylvania—07 

inspection in Utah- 104 

products, examination- 67 

utensils as a source of bacterial 

contamination_ 876 

wastes, purification_ 784 

Dams, construction_ 580, 885 

Dasheens, varieties, P.R- 535 

Batana integerrhna, notes, Conn. 

State- 58 

Date— 

palm, foliage of, U.S.D.A_ 342 

stone beetle, notes--— 750 

Davainea n.app., descriptions- 775 

Death camas, monograph, U.S.D.A— 177 

Delaware College, notes--- 794 

BeltoeephaluB spp., notes, Me--- 350 

Demurrage information for farmers, 

U.S.D.A_ 91 

Department of Agriculture. Wee 
United States Department of Agri¬ 
culture.) 

Bermacentor venustus, notes_ 862 

Bermmipssm —' 

gallinw, notes, N.Y.Cornell_ 354 

spp. on rodents--- 159 

Dermatitis in horses and pigs^- 774 

Desh^catloii, effect on tubercle bacilli- 282 

Dew ponds, treatise___- 806 

Diabetic metabolism as affected by 

adrenals-:_ 754 

Biaporthc parasitica in France_ 50 

Diaprepee — 

spenglcri deniidatus n.var,, de¬ 
scription,^ U.8.i:>.A_ 300 

spengleri^ studies_—_ 458 

spp. of West Indies, U.S.D.A- 360 
Diarrhea, bacillary white, preven¬ 
tion, Conn.Storrs___—— 273 

Diastase activity in plant extracts, 

measurement_:_- 315 

Diastases, animal or vegetable, 

fatal temperatures for_ 80 


Biatrma smcharalis. Wee Sugar 
cane borer.) 


Pngc. 


Dichonteria vaeeinicUa ii.sp., do- 

scription_——- 748 

Dieyaiiamid, manufacture from lime 

nitrogen-—— 014 

Diet— 

balancing_ 304 

effect on cholesterol content of 

tissues_ 754 

for an orphanage--- 365 

for poor people_ 462 

for school children_ 201 

low protein, review of litera¬ 
ture_ 68 

of herdsmen in higher Alps— 002 

rational apportionment during 

24-hour cycle_ 404 

relation to beri-beri__ 201 

studies in French army- 105 

unbalanced, studies_ 08, 004 

vegetable, harmful effect_ 807 

(See also Food.) 

Digestion, effect of emotions on_ 566 

Dionyohiia parallelogramus^ notes_ 058 

Dioscorea, treatise_ 437 

Diplocarpon roaah investigations, 

N.Y.Cornell_J.. 347 

Diplodia — 

cacaoicolit on rubiau’_ 449 

natalensiSj notes, P.E_549 

Biploais sorghicola — 

affecting Sudan grass, Tex_ 740 

in Argentina___ 155 

Dipping vats, construction, Ala. 

College----.. 080, 691 

Dips, effect on wool_ 571 

Dipteroearp forests in Philippines- 443 

Diseases— 

milk borne, control_ 701 

mosquito-borne, text-book__ 166 

of animals. Wae Animal dis¬ 
eases. ) 

of plants. Woe I^Jant dis¬ 
eases, ) 

Disinfectants, standardization_ 176 

Disodlum phosphate, importance in 

the animal organism-.^_ 76S 

Distemper, canine or dog. (See 
Dog distcjuper.) 

Distillers’ grains— 

analyses. Can____ 759 

analyses, R.Ki_ 571 

dried, amino acid in_ 005 

dried, analyses, Coms.State-™-™. 71 

dried, analyses, N.Y.State—- 371 

dried, analyses, Wis_-_ 568 

dried, for pigs, Ky__ 73 

Distillery slop, dried, analyses, Can- 759 

Divining rods, tests_ 382 

Dog distemper, papers on__ 176 

Dogs— 

foot-and-mouth disease in—.— 180 

metabolism experiments_ 754 , 755 

Domestic art or science. Wee Home 
economics.) 
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Page, 


Dosage tables. Cal--- B38 

Drceetilacephala spp., notes, Me- B50 

Drainage— 

and aeration, Wasli- 07 

as an antimalarial measure— 480 - 

canals, automatic gate for- 58^) 

ditclies, construction- 889 

farm, economy of, U.S.D.A- 288 

in Jefferson County, Texas, 

U.S.D.A. 188 

in Manitoba--- 302 

in Missouri- 89 

in Nebraska- S8S 

in North Carolina- 780 

in North Dakota_ 083 

in southeastern Missouri- 780 

in Truckee-Carson experiment 

farm, U.S.D.A_ 780 

notes___ 392, 095 

of Florida Everglades- 585 

of irrigated lands_ k)S3 

of irrigated lands, U.S.D.A- 88 

project in southeastern Arkan¬ 
sas, U.S.D.A_ 288 

tile, testing... 392 

treatise_ 585, 586 

work, heavy, excavating-plant- 288 

Draining with dynamite, Me- 90 

Dried blood— 

amino acid in_ 665 

ammonification in soils, Hawaii- 808 

Drosophila, mutations in- 758 

Drought frequency, during crop- 

growing seasons, U.S.D.A_ 615 

Droughts in European Russia- 20 

Drug— 

plants, culture in United States, 

U.S.D.A_ 241 

store beetle, notes--- 253 

Drugs— 

analyses---164,165 

dosage_C- 81 

Inspection in Alabama- 66 

inspection In Connecticut, Conn. 

State -_ 363 

inspection in Florida—--06,104 

inspection in Massachusetts- 260 

inspection in Michigan—__363 

in Mlssoxiri___—— 164 

Inspection in Moatana-—__ 67 

inspection in Nevada, Nev_ 661 

inspection In North Carolina_ 104 

inspection In North Dakota, 

N.Dak_ 07,164, 753 

Inspection In Ohio- 104,261, 661 

Inspection in Rhode Island_ 67 

Inspection In South Dakota_ 67 

laws in North Dakota, N.Dak. 662 

Dry farming— 

in Egypt—.—- 225 

in North Dakota, N.Dak-- 225 

notes, Mont—__ 632 

But* iSsease, new, studies_— 483 


Ducks—■ 

breeding and maimgemorit....™ 77 

dying around Great Salt Lake, 

U.S.D.A_ 251 

eggs, toxicity—- 163 

incubator hatched, profits from, 

Can- 763 

retention of amino acids by_ 172 

wild, food plants of, U.S.D.A.. 251 

wild mallard, domestication, Wis. 381 

Duckweeds, culture for wild ducks, 

U.S.D.A- 251 

Dun sickness in horses_ 384 

Durum wheat (See Wheat, durum.) 

Dust prevention experiments, U.S. 

D.A_ 686 

Duty of water. (See Water, duty.) 
Dynamite— 

experiments with_ 684 

for orchard soils, Pa_ 239 

use for fruit tree planting_ 439 

use In agriculture, Me_ 90 

Dynamometer, traction, description 

and tests_—___ 890 

Dysentery, chronic bacterial. (See 
Johne’s disease.) 

East coast fever, (See African coast 
fever.) 


Eccoptogasier quadrispinosa, notes. 252 
Echidnophaga gallinaceus sen Xes~ 
iopsylla galUnacea, N.Y.Cornell— 354 

EChinodontium tinctorkim — 

new hosts for_ 551 

sporophores of- 552 

Economies, rural. (See Rural eco¬ 
nomics.) 

Eepantheria eridanuSj notes, P.E_ 654 

Ecteedemia Iieinrichi n.sp., descrip¬ 
tion_ 055 

Edapliism, Cola’s osmotic theory_ 321 

Education— 

agricultural, (See Agricultural 
education.) 

for the home_____— 397 

ti’eatise__—-- 590 

Eel grass, culture for wild ducks, 

U.S.D.A_ 251 

Egg-laying competitions— 

Conn.StoiTS--- 072 

average and frequency curves 

in.-... —271 

in Australia---673, 872 

in England_—-— 572 

in United States_ 872 

Egg production— 

and yellow pigment in fowls, 

correlation_*_ 172 

feeding for, ConmStorrs__ 072 

feeding for, Wash_-_ 97 

Improvement____ 271, 273 

improvement, Wash.___ 98 

in poultry as affected by inbreed¬ 
ing_:__-_ 572 

■ inheritance in fowls-___ 471 

relation to brooding instinct, Me., 74 
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Egg production—Continued. Page. 

rbytlim of--—-- 574 

selection for.^_ 173 

winter, studies- 574 

Eggplant— 

grafting on Solantim torhiim - 13J) 

iace-biig, studies, IJ.S.iXA- 355 

Verticillium wilt, studies- 244 

Eggs-™ 

abnormal, Wash- 703 

as a protection against pellagra- 5C5 

bacterial Infection of- 7G4 

cholesterol metabolism, of, dur¬ 
ing incubation™- 472 

cost of i>reduction, Can- 703 

demonstration car work, TJ.S. 

D.A_ 273 

desiccated, bacterial content— 302 

determination in food pastes— 502 

determination of decomposition- 112 

development, Wash- 793 

ducks’, toxicity- 103 

examination -_ 104 

for hatching, sh,ipping by parcel 

post, Can_ 703 

incubating, carbon dioxid thrown 

off by-- 575 

incubation experiments, Can— 703 

marlceting- 273, 073 

marketing through ereainoriea, 

N.C_ 294 

methods of analysis- 258 

pigeons’, sexual differentia¬ 
tion - 272 

preservation, Wash- 299 

preserved, bacteria in- 704 

production ami handling- 872 

production and handling, Wash- 299 

refrigeration, U.S.D.A—-- — 000 

selection for incubation, Wash- 77 

shipping associations, Miss—— 91 

statistics in United State.s- 894 

supply and consumption in 

Ithaca, New York_ 572 

weight of- G73 

weight of, Conn.Btorrs—- 672 

yolk lipins of, physiological 

properties--- 100 

Elaahista prwUmata n.sp., life his¬ 
tory ——- C55 

Elaphldlon ‘viUosiim, notes, Conn. 

Shite_-_ 58 

Electrical conductivity in plants, 

measurement_ 626 

Electricity— 

for the farm, treatise_- 690 

sterilization of milk by_ 78 

use in agriculture_690,800 

use in cooking- 67,68,401,565 

use in irrigation_ 584, 589 

use on Ontario farms_ 488 

Electro cultoe— 

experiments_ 827 

review of literature_'___ 690' 

Electrolytes, effect on seeds_- 727 


Elevators— Page, 

cooperative, accounting system 

for, U.8.D.A—.—— 192 

grain, in westijrn Canada—.- 492 

Elm— 

leaf bcttle, notes--— 153, 253 

pouch gall, English, notes—-- 253 

Emigration from Konian Tuscany492 
Emnier— 

culture experiments, U.S.D.A— 633 

varieties, Can_- —-—- 34 

IJnipria f^'agarm n.sp., descriptioin - 258 

Empnsa spp., descriptions_ 459 

Endive, mulching 'V. clean culture, 

Mont_-_ 534 

Endi)phpllum n.sp., description—.— 047 

Endoihia parusifteo— 

dissemination, U.8.D.A- 56 

hosts of_ 854 

iongevily of pyrnue pores and as- 

cospore.s_ 249 

st.Lidii^s_ 551 

Energy— 

exchange, in animal tissues_ 507 

metabolism of fowls___ 472 

metabolism of infants_ 464, 756 

Engineering— 

agrieultural. (See Agricultural 
engineering.) 

hydraulic, treatise_ 390 

.structural, treatl.se _..._ 487 

Engines— 

gas, ineianming output of„__ 688 

gas, .starting __..._ 589 

gas, valve setting;___ 6S8 

internal comhimtiou, chart for_ 800 

internal combustion, steam as a 

by-product of_ 688 

internal combustion, tests_ 800 

oil, for irrigation pumTdn.g, 

Arlz——.. 87,688 

Enteritis— 

chronic. (Bee ffohne’s disease.) 

in pigs-™- 774 

Entomology— 

Canadian, bibliography_ 553 

economic, at International Con¬ 
gress of Zoology___— 450 

economic, In Montana___ ,553 

economic, in United States_ 855 

economic, text-book_ 652 

EnUmuphlliom .spp., de.serlptlon-s..'- 459 

Environment, effect** on plants__ 120 

Enzyms— 

as affected by low temperatures- 803 

digestive, action on intestinal 

parasites_ ... 478 

of AepcrgUltm ' tff’ricola __ 410 

protective, studies- _— _ 385 

(Bee aUo Ferments.) 

Epalpus sp. (?) with iutx'aciiticular 

stage- 157 

EpelU truneatmia famnii^ Mass_' 352 

Mpitrim oucumerU^ notes, Iowa-_- 352 

Eremnm fuUeri n.sp., description— 159 

Erepsin, effect on catalase solutions- 311 


























































950 


EXPSRIMEETT STATION RECORD. 


Page. 


l-^retMsies lateralis eafJiermcmis — 658 

BrgoEietciv bicyck, calorimetric cali¬ 
bration___ 157 

Erioca'nipO'Mes limaclna, (Bee Pear- 
slug.) 

Eriophi/es trlradkitus on -willows-.-..^ 50 

Erysipelas In iiogs, imimmlKatlon— 2SG 

Ertjsiphe—- 

fjrammis, overwintering- 047 

gramtnis^ studies___ 140,847 

pohjgona on peas- 545 

Esperctte, culture experiments, 

Wash_ S8 

Essential oils. {Bee Oils, essential.) 

Esterase, detection -- 718 

Ether, effect on invi'rsion of sac- 

eharo.so_ 523 

Bucalypts and their products^,—040 

EucaVuptus nulls, yields, Arix_ 49 

EuehUrna me.vicana, composition- 102 

Etieeila rapcc^ notes_ S02 

E'licosma liaracaua^ life history_ 655 

Eudeniis hotrana, biology and con¬ 
trol_ 555 

Eulecmituni cerasi, remedies—.- 653 

Epyproctis chrysorrhosa, (Bee Brown- 
tali moth.) 

Eiiseepes (Oryptorhynchm) hatatw, 
notes, P.B- 554 


Euteitiss tenetlat* (See Beet leaf-hop- 
per.) 

Euthrips — 

ppri. (Bee Pear thrips.) 
tritici, {See Blower thrips.) 


Eua^csta chavannei n.sp., description... 860 

Euxoa scgetum, remedies_ 748 

Eusophcra semifuneralis^ studio.?, 

U.S.D.xi_ 454 

Evania spp. on Btylopyga orientalise 750 

Evaporation, measurement, U.S.D.A- 320 

Evergreens— 

dwarf, description.?_ 242 

selection and care- 242 

E'vetria — 

huoliana, notes, Conn.J^tate__ 5S 

li.spp., descriptions___ 655 

Evolution, treatise.--.:- 552 

Ewes— 

feeding experiments, Ho- 171 

pastures for, Mo--—-- 171 

Exoasem . deformans, investigations, 

N.Y.Cornell___ 347 

Experiment— 

station at Paint, report--- 130 

station research as seen from 

within and' without—-- 793 

station work, publication of_ 401 

•stations, control^ncl regulatory 

work of- 307 

stations, engineering, need of_ 308 

stations, work and expenditures, 

E.S.D.A_—__ 299 

(Bee also Alabama, etc.) 

Experimental farms in Canada__ 93 

Explosives, use in gardening__ 684 


Extension work. (Bee Agiiciilturai Page. 

extension work.) 

Extraction methods, studies--- 413 

EysenJiardtia potystachya, wood of- 740 
Fabrwa maculata, inycstlgatlons, 

N.Y.Cornell__—-- 347 

Fabrics, processed, for frost protec¬ 
tion, Ark™----—-—__ 48 

Fagiicem of eastern North America™ 646 

Farcy. (Bee Glanders.) 

Farina, deteriulnation of acid con¬ 
tent_ 14 

Farm— 

accounting, notes- 92, 893 

adviser, county, Cal_ 097 

animals. (Bee Live stock and 
Animals.) 

business, analyzing, U.S.B.A_ 91 

business arithmetic_ 899 

homesteads, water supply of, 

Can_ 779 

houses, construction___ 892 

laborers. (Bee Agricultural 
laborers.) 

machinery. (See Agricultural 
machinery.) 


management in Kansas_ 694 

management studies, form for, 

U.S.B.A_ 91 

management, text-book_ 429 

management, weakness in_ ^90 

manures, composition and value 5irt 
products, (Bee Agricultural 
products.) 

sanitation, notes- 591, 784 

shop work, text-book- 792 

Farmers— 

chibs in Minnesota- - 697 

cooperative edevators, account¬ 
ing system foi*, IJ.S.D.A_ 192 

deimirrage information for, 

U.S.D.A_ 91 

institutes in United States_792, 793 

institutes in UnltcMl States, 

U.g.I>.A.. 698 

relation to bankers, U.S.D.A-.— 490 

with agricultural education, in¬ 
comes of-- —494 

Farming— 

Briti.sh, treatise—.—_ 93, 

in Alaska, Alaska_____ —(>94 

in Philippine schools___ 799 

notes, Ark_____—91 

(Bee also Agriculture.) 

Farms— 

for sale in Pennsylvania—_191 

for sale in West Virginia_ _ 490 

for sale or rent in New York__ 490 

in Delaware bounty, New York™ 694 

In England and' Wales_ 789 

in United States, distance from 

market, U.S.D.A™-™-,™™_ 192 

movement to, from cities and 
towms, U.S.D.A™™___ 294 
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Farms—Continued. Page. 

school, management, TJ.S.D.A_ 195 

sewage disposal for_ S92 

water supply for, IJ.S.D.A_ 289 

Fasting, prolonged, studies_ 566 

Fat- 

absorption In the intestine_ ICO 

cooking, use In South America- 302 

determination-314, 711 

determination in cheese_ 208, 314 

determination in cream_10, 314 

determination in dried milk— 314, 505 

determination in feces_ 415 

determination in ice cream and 

condensed milk_ 16 

determination in milk_503 

determination of unsaponidable 

matter in- 17,506,711 

digestion and absorption in ani¬ 
mals- 566 

eflCect on digestibility of milk_ 063 

effect on nitrogen excretion dur¬ 
ing starvation_ 663 

effect on nutrition and growth- 202, 
462, 465 

extraction from sheep’s milk 

cheese- 505 

from various sources, feeding 

value, Wis_ 368 

hardened, a.s food for man_ 862, 564 

ingestion, influences of_ 869 

intoxication in animals_ 69 

methods of anaylsis_ 258, 804 

natural and hardened, unsa- 

ponidable constituents_ 711 

natural, effect on growth_ 262 

vegetable, detection in animal 

fats. 612, 712 

vegetable, effect on growth—— 465 
.Fatty aci<3s, Acids.) 

Feces, analyses before and after 

freezing-—_ 805 

Fecundity in fowls, measuring, Mo— 76 

Breeding— 

exi3eriments, English, dige.st of 

data-—-_ 664 

experiments, probable error in- 871 

(See also Oows, Figs, etc.) 

of dairy cattle, Mass___ 275 

of men in camps_ 365 

of poorer classes, treatise_- 166 

standards, formulas In place of- STO 

Feeding stuffs— 

amino acid in___ 605 

analyses--- 71,170, 665, 870 

analyse.^, Can___—— 759 

analyses, Wis-———_ 568 

definitions___ tX 

digestibility- 758 

effect on composition of milk__ ■ 174 

effect on fetal development, Mo- 260 

energy values, XT.S.D.A_ 72 

for dry weather, Wash_ 98 

Inspection and analyses, Conn.' 

State ___ 71 
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Feeding stuffs—Continued. Fnge. 

insi)ection and analyses, N.Y. 

State_-J!. —371 

inspection and analyses, RJ.— 371 

inspection in Alabama—.- 71 

inspection in Florida-——- 164 

inspection in Louisiana-- 870 

inspection in South Dakota—- 67 

international movement_ 664 

law in Alabama_ 71 

law in Florida __—-- 164 

law in Texas, Tex_ 371 

laws in United States_ 170 

mineral content in relation to 

weather___870 

nitrogen-protein table for—.. 711 

nutritive values_ 170 

patent, description__- 170 

starch equivalent theory_ 870 

(Bee also speci'flG hinds.) 

Feeds. (F^ee Feeding stuffs.) 

Felt waste, fertilizing 'value_ 125 

Fence posts, preservation, Mo_ 242 

Felices— 

and fencing in New South 

Wales_ 589 

construction, handbook_ 291 

wire, as affected by smoke_ 428 

Fermentation— 

in baking___ 66 

industry, chemistry of_ 800 

theories of_-_ 824 

Ferments— 

in invertebrates_-_ 311 

oxidation, of plan is_ 400 

protective, studies___ 279, 385 

selected, in cheese making_ 277 

standardized, therapeutic value- 477 
(8ee also Enzyms.) 

Ferns— 

eradication, U.S.D.A._- 836 

of Yermont, Vt_— 330 

Fertilizer— 

experiments in England_— 326 

experiments on muck, shot 
clay ”, and other oils, Wash- S3 

also .spccAal crops.) 

from kelp-._ 424 

industry in Austria-Hungary_ 821 

industry, role of chemistry in— 425 

law in Porto liico-—_ ——82,1 

law in Tennessee----___ —126 

law in West Virginia, W.Va._ 220 

Plant, municipal, at Los An¬ 
geles, California_'_ 625 

req'uirements of soils. (See 
Soils.) 

Fertilizers— 

analyses-_ 126,821 

analyses, Can-._—— 723 

analysis, 'vegetation test as a 

basis for___ 711 

application, P.R_ 322 

chemistry of- 219 

drilling ik broadcasting_—— 617 

effect on soil moisture, US.D.A- 217 
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Fertilizers—Continued. Page. 

effect on soils, Hawaii- 122 

effect on starch, content of po¬ 
tatoes—«—-- 731 

effect on tobacco, Ohio- 732 

export from India- 327 

for fruit trees at planting 

time, Can---— 237 

for Missouri soils, Mo- 212, 

213, 214, 215 

from municipal waste, U.S.D.A- 219 

!mport.a>4ion into Uruguay- <}2(5 

inspection and analyses, Ind- 520 

inspection and analyses, Kans_ 724 

inspection and analyses, N-J_ 27 

Inspection and analyses, K.I- 520, 724 

inspection and analyses, W.Va_ 120 

inspection in North Carolina— S21 

inspection in Porto Eico- 821 

inspection in Tennessee- 120 

inspection in Virginia- 821 

international moveiaent- 02G 

loss by leaching, P.R- 122 

mineral, effect on nitrogen 

transformation in soils, Va« 620 

mineral, effect on soil bacteria, 

Wis-.... 515 

nitrogenous, (See Nitrogenous 
fertilizers.) 

organic and mineral, separa¬ 
tion _t_ 12 

phosphatic. (See Phosphates.) 

pot tests V* field trials- 817 

potash. (Bee Potash.) 

purchasing_ 821 

soimces, yalue, and use- 124 

statistics-218, 219 

use in greenhouses, Ohio- 42 

use on marsh and sandy soils, 

Wis_ 325 

value and use- 817 

value and use, Kans- — 724 

(Bee also specific matcjials.) 

Fescue, tall, culture under irriga- 

tioit_ 228 

Petal development, factors affecting, 

Mo___-_ 2C0 

Peterlta— 

culture experiments, La- 32 

culture experiments, U-B.D-A_ 333 

flour, baking tests-,-,-— ^ 64 

hydrocyanic acid in, U.S.B.A— 234 

Fiber— 

coniferous, variation in length- 143 

crude. (Bee Cellulose.) 
industry of British East 

Africa --*-:--- 630 

plants of Philippines- 433 

Mher mi'bethiouSf parasites of_ 863 

Fibrin, studies, N.Y.Statfi_ 201 

Fims elastica^ borer pests of___ 657 

Field- 

crop competitions in Canada_ 697 

crops as affected by radio-active 

earth--- 1:23 


Field—Continued. Page, 

crops at Belle Pourche experi¬ 
ment farm, U.S.D.A__— 829 

crops at San Antonio experi¬ 
ment farms, U.S.D.A-.-- 830 

crops at Truckee-Carson recla¬ 
mation project, TJ.S.D.A,- 728 

crops, cost of production, Mo— 292 

crops, culture experiments- 226 

crops, culture experiments, Can- 728 

crops, culture in Great Plains 

area, tJ.S.D.A--- 032 

crops, culture in New Hamp¬ 
shire-■-- 791 

crops, hand chart of_ 429 

crops, insects affecting_ 153, 740 

crops, insects affecting, Can_ 740 

crops, insects affecting, Mo_ 555 

crops, irrigation experiments_ G83 

crops, management in southwest 

Missouri, Mo_ 33 

crops of India, geographical dis¬ 
tribution- 526 

crops, phcnological data, U.S. 

UA _ 825 

(Bee also special crops.) 
experiments, correlation coeffi¬ 
cient between neighboring 

plats_ I— 728 

experiments, soil homogeneity 

in- 7^7 

laboratories, small, for research 

work—-- 793 

management and crop rotation, 

text-book___ 429 

peas. (Bee Peas.) 

Pipites popenoei n.sp., description_ 860 

Figs, insects affecting- 747 

Pilariasis in horses- 285 

Pir— 

alpine, and Engelmann spruce, 

management___ 739 

Douglas, development on burned 

areas——.- — 739 

Douglas, liming experiments_ 739 

Douglas, seeds of_ 730 

pitch moth, studies, U.S.D.A— 454 

red, leaf and twig oils of-._ 400 

white, oils of—----—.— 203 

Fire blight- 

description - - 447 

dissemination by insects—— 744 

notes, Wash-___ 98 

Fires, forest (Bee Forest fires.) 

Fish— 

blanching for canning___- 66 

curing _-_-_ 6C)0 

manure, export from India— 327 

meal, analyses-___- 170, 870 

meal as a feeding stuff—_- 109 

meal, bacilli from.-- 281 

meal for pigs_____—- 571 

new distomes from_ 773 

oil, hydrogenized, use In olto- 

margarin___ 363 

respiratory exchange in_— 664 
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Bisli—-Continued. Page, 

scrap, analyses, Conn.State— 71 

scrap, analyses, N.Y.State_ 371 

scrap, analyses, B.I- 371 

scrap, production and uso_„ 218,219 

E'ishing, review of literature- 40 

Flagellates, parasitic in dog tlea— S62 

Flavoring compounds, treatise—__ 1G4 

Flax— 

eiiiturc, Mont_i>32, C3C 

culture, N.Dak_ 232, 03G 

culture, U.S.D.A--232 

culture experiments, Ariz_ 31 

culture experiments, Can- 830 

culture experiments, U.S.D.A 633 

culture, treatise_ 133, 731 

fiber, preparation, U.S.D.A- 232 

golden, analyses, Can- 759 

irrigation experiments_ SS4 

irrigation experiments, U.S.D.A- 430 

rotation experiments, U.S.D.A— 429 

screenings, analyses, N.Y.State- 371 

seed, germination as affected by 

green manures, Wis_ 331 

selection experiments- 335 

varieties, Can- 34 

varieties, U.S.D.A_ 033 

Plea-beetle— 

green, notes_ 746 

remedies___ 158 

Pleas— 

notes, U.S.D.A_ 657 

on rats and otlier rodents in 

Upper Egypt—.- 749 

rat, notes_ 159 

relation to plague___-_ 749 

studies--- 503 

Plies— 

baits for, Ala.College_ 357 

distribution of pear blight by_ 149 

house. (See House fly.) 

larvae of, destruction, U.S.D.A_ 455 

of Yellowstone Valley_— 554 

relation to disease_ 500 

white. (>Sf 60 White fly.) 

Floods and their prevention- 885 

Flora— 

of Cuba_ 025 

of India___ 855 

of New Mexico_-_ 727 

of Salton Sink___ 525 

of Vermont, Vt- 330 

of vicinity of New York, trea¬ 
tise.»—__ 429, 

prairie, as affected by foresta- 

tlon-- 739 

Floriculture, text-book ___— 899 

Florida— 

Everglades, drainage_ 585 

Station, report_ 90 

University and Station, notes— 399 

Flour— 

acidity in___ 04 

analyses __ 101 

analyses, Kans—_ ICO 

and inea'^ substitutes for_ 301 


Flour—Continued. 

baking tests, Kans-.^--— 

bleached, analyses—.——— 
bleached, effect on health--— 
determination of acid, content 
determination of cellulose in¬ 
digestibility— 
factors affecting protein con¬ 
tent,- ^Kans—-— 

gluten content- —■ 

offal of wheat, composition—-- 
red dog, analyses, Wls^ai.— — 
storage e.xperiments, Kans—— 
toxicity in due to barium car¬ 
bonate -- 

valuation, score card system— 


rage, 

160 

1G2 

162 

14 

314 

564 

101 

059 

564 

508 

301 

64 

804 


Flower— 

bulbs. (866 Bulbs.) 

gardens, treatise---- — 738 

seed, production, Can_ 220 

thrips, attacking peaches- 740 

thrips, notes- 740 

Flowers— 

culture in California, treatise- 441 

forcing during winter-— 521 

Japanese, inheritance in- 242 

of North America_ 437 

of the woods, treatise_ 541 

of western United. States, field 

book_ 842 

varieties at Wlsley__ 530 

Flue dust— 

from iron works, a.nalyses_ 821 

from sawunills, analyses___- 810 

Fluids-- 

determining refraction of_ 315 

motion of, U.S.D.A—_ 321 

Pluorin— 

determination_-_ 710 

effect on com_ 522 

* effect on hemp-._—_ 432 

effect on vegetation_ 522 

Fluosilicates, manufacture and use- 425 
Foliage illumination as affected by 

air movements---— 820 

Fomes-— 

igniariuSi sporophores of_— 552 

aemitostuSj, notes-_-_ 440, 741 

spp., new hosts for_—_ 550 

spp., toxicity of preservatives 

on, U.8.D.A————051 
IT'ood— 

analyses—-- 06, 07,164,105 

analysis, text-book—.__ 200 

canned, tin content__ 001 

canning, U.S.D.A_— 210 

chemistry, progress in 1913- 258, 805 

distribution in cities_—— 094 

economy during war_— — 804 

effect on metabolism—_-_ 753 

fat-producing, use against tu¬ 
berculosis, Mo—,278 
for growing children—364 
for United States Navy—753 
inspection in Alabama 00 

inspection in Canada-*...-....—106 
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Food—ContiniicfL Page. 

Inspection ill Coiinocticot, Conn. 

State_ <303 

inspection In Florida_00- ld4 

inspeetion in IHiiiois-GG, G7 

inspection in lovvo- 1G4 

inspection in Massacliiisetts- 2G0 

inspection in MlcMgan- 863 

mspeetion in Missouri —-- 164 

inspeetion in Montana,- 67 

inspection in Nevada, Nov- 061 

Inspeetio* in North Carolina— 164 

inspection in North Dakota, N. 

Dak_ 67,164, 461, 753 

inspection in Ohio_ 67,104, 661 

inspection in Pennsylvania-- 07 

inspection in Rhode Island- 67 

inspection in South Dakota- 67 

inspeetion in Utah--- 164 

inspectors’ examinations in Eng¬ 
land, book- 261 

inspector’s handbook_ ’ 67 

law in Florida_ 164 

law in North Dakota, N.Dak— 662 

law in Ohio_ 261 

laws and regulations in United 

States_ _ 662 

preservatives. (See Preserva¬ 
tives.) 

prices in France- 694 

prices in United States_ 461 

ready-to-serve, analyses and 

cost- 753 

review of literature_ _ 714 

sanitation, treatise- 25S 

substances, purified, feeding ex¬ 
periments with_ 465 

supply during European war,— 7SS 

supply of Germany during the 

war_ 4G2 

text-book,-,—_ 364 

{Bee also Diet,) 

Foodstuffs— 

cost in New York-- ■ 565 

specific dynamic action of-- 755 

Foot-,and-moutIi disease— 

effect on milk_ 577 

eradication and treatment- 580 

immnnlmtlon __84 

in Denmark_ 076 

in dogs- 180 

investigations___- 281 

notes,___ 179 

notes, U.S.D.A,_ 84 

notes, Wash_ OS 

secondary infection,_ 180 

virus carriers of_ 179 

Foot rot in sheep___ 774 

Forage— 

crops, culture. Wash_ 33,98, 60S 

crops, ^ culture experiments_ 227, 526 

crops, culture experiments,- 

Alaska—___ 667 

crop,s, culture experiments, 

■U.S.B.A^_,_„_^-.,_ BBS 

crops for hogs, _ 266 


Forage—Uoutinued. Pago, 

crops for hogs, 227 

crops, residual effects on swine, 

Mo- 266 

(Bee also special crops.) 
plants, drought-resisting, an¬ 
alyses- 169 

plants of Spain, analyses—__ 406 

plants, varieties_ 227 

poisoning in horses and mules- 880 

Forest— 

administration. (Bee Forestry.) 

botany of India_ 855 

conditions in Europe_- 442 

fires, effect on development of 

Douglas fir stands- 739 

fires in North Carolina.- 144 

fires, location by use of clinom¬ 
eter- 739 

grass, new species_ 527 

lands, use in common_ 893 

measurements, reading and re¬ 
plotting curves in_ 739 

mensuration, exercises in__ 298 

nur!-'.ory planting in Hawaii—— 442 

policy of France, evolution—— 541 

seeds, (Bee Tree seeds.) 
soils. (Bee Soils.) 
surveys, Abney hand level and 

chain in- 843 

taxation law in Massachusetts- 242 

taxation law in Yermont, Yt_ 343 

tent caterpillar, injurious to 

cranberries, Mass_ 352 

tent caterpillar, notes- 253 

tent caterpillar, remedies, N.Y. 

Cornell_ 59 

trees. (Bee Trees.) 

Forestieva aamlnataj culture for 

wild clucks, U.S.D.A-. 251 

Forestry— 

arithmetic for Vermont schools- 495 

bibliography- 541 

education in United States—— 493 

elementary, lectures on--__ 49 

for high schooLs, text-book__ 298 

in British Empire___ 145 

in California_ 144 

in Canada_—— 442, 738, 843 

in Hawaii__-. 442 

in India— 145, 344, 443, 541, 044, 843 

in ImUana—-- 144 

in Ireland___—-_- 645 

in Massachusetts_-_—_ 144 

in New York- 843 

in Pennsylvania__ 541 

in Fhilippine.s- 843 

in Queensland_— 51 

in southern Appalachians_-_ 738 

in Switzerland-—- 644 

investigations, quadrat met hod- 645 

review of literature_-_ 49 

Forests— 

culture experiments in Prussia- 541 

dipterocarp, in Philippines,— 443 

effect on' water supplies,™__ 587 
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Forests—Contlnued. Page. 

injury from coal smoke- 629 

Irrigation witk sewage water— 343 

National, range reconnoissance- 843 

National, reforestation- 045 

National, use, U.S.D.A- 242,541 

of Chile_ 144 

of Japan--- 443 

plantations, effect on prairie 

flora_-_ 739 

plantations in Massachusetts— 045 

planting in Vermont, Vt- 342 

planting methods- 73S 

relation to stream flow- 885 

selection system, formula for 

normal growing stock in- 738 

subdivision of- 442 

Tintern crown, management— 045 

windfall in- 843 

Formaldehyde— 

analyse^ Can- 735 

as a serum preservative- 280. 

gas, liberation from water so¬ 
lutions-12, 111 

use against bloat in cattle_ 389 

use against Fusarium in 

cereals- 546 

use against potato wart dis¬ 
ease _ 446 

use against wheat stinking 

smut_ 7 44 

Formalin. {Eee Formaldehyde.) 

Formic acid, determination- 804 

Fowl cholera, studies, Nev_ 676 

Fowls— 

activating resting ovary in- 472 

Campines, treatise- 273 

domestic, castration—.,-- 573 

egg-production and yellow pig¬ 
ment in, correlation_ 172 

energy metabolism of-„—-- 472, 

fecundity in, Me- 70 

fecundity in, inheritance- 471 

feeding experiments, Wash- 77 

new cestode parasites ™ 775 

plumage patterns in, Me_ 75 

reproduction In--- 471, 472 

reproduction in, Me— -- 74, 96 

retention of amino acids by_ 172 

secondary sexual characters in- 573 

selection for egg production_ 271 

sterility in, Me_-___ 74 

White Leghorn, pigmentation_ 27.3 

xenia in_ 471 

(See also Poultry, etc.) 

Foxes, susceptibility to infectious 

bulbar paralysis___ 1T9 

Freemartin, Hunter’s, notes___ 668 

Freezing, effect on herbaceous 

plants --—_ 428 

Frit fly, notes_*_ 554,657 

Frogbit, culture for wild , ducks, 

U.S.D.A_ 251 

Frost protection, processed fabrics I 

in, Ariz- 48 i 


Frosts, relation to atmospheric liii- Page, 


midity___—- ^60 

Fruit— 

and fruit products, methods of 

analysis-- —258 

associations, accounting system 

for, U.S.D.A-—. 191,102 

at Belle Fourclio expeiiment 

farm, U.S.D.A- 837 

blooming period, N.Y.State— 639 
blossom bacterial disease, Inves¬ 
tigations-?- 148 

breeding experiments, Gan-- 735 

bud formation, studies, N.H— 44 

bud formation, studies, Oreg- 837, 83S 

bud formation, studies, Va. - 735 

bush, pruning, Kans- 339 

canning--- 697 

canning, S.C- 805 

canning and preserving, Ala. 

Tuskegeo._ 318 

canning on the farm, Idaho- IS 

citrus. (See Citrus fruits.) 
cooperative companies in Nova 

Scotia-_ 639 

cost of production- — 694 

culture experiments, Gan- 236, 73.5 

culture experiments, 0.S.D.A_ 338 

culture in Spain- 238 

culture, instruction in high 

schools_ 308 

culture, treatise_ 438, 537, 639 

diseases, development In trans¬ 
portation_ 741 

dried, inseefc-free package for, 

U.S.D.A. 353 

dried, insects affecting, U.S.D.A- 353 

drying, Ala.Tuskegee___ 318 

forecasting bloom, Mo_— 236 

industry in Australia___ 238 

industry in Berkeley County, 

W.Va_ — 839 

industry in Canada____ 93 

industry in Hungary.. - 838 

industry in Utah__ 638 

insects afi'ecting_- 153,252,746 

insects affecting, Can-—,__ 746 

insects affe.ctiog, Wash——_ 299 

juices, aual.vses-—__ 240 

juices, preparation, U.B.D.A-- 316 

marketing, U.S.D.A-—.. 692 

new, descriptions,- N.Y.Statt\.,- 238 

new, descriptions, S.Dak__ 337 

of Germany_-_—__ - 838 

orchard, breeding expwimentB, 

Alaska--- 637 

orchard, culture expexdments_ 339 

orchard, culture expeidments, 

Alaska- 637 

orchard, culture experiments, 

Mont-___ 534 

orchard, culture experiments, 

Wa.sh___—— 43 

orchard, culture in Assam-_ 238 

orchard, inoculation with brown 
rot fungus___-__ ' 247 
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Fruit—Continues. 

orcharc!, irrigation in sandy 

soil------- 

orciiarc!, pruning, Kans- 3S9 

orebard, spraying espcri- 

naeiits—— -339, 840 

orcliarcl, summer pruning, 

U.S.D.A_ 338 

orcliard, yarietles, tJ.S,D.A— 430 

orcbard, yaricties, Wash,- 43 

orcliard, varieties for Nevr Jer¬ 
sey, N.J- 439 

packing and sale in Micliigan. 43S 

packing, marketing, and export¬ 
ing_ 838 

phenologleal data, U.S.D.A- 825 

pollination and fertilization— 140 

pomaceoiis and stone, diseases— 444 

pomaceous, pollination, Oreg^- S38 

product factories in Utah, pos¬ 
sibilities for__— 638 

pruning- 838 

ripening dates, N.Y.State- 639 

scab, treatment, Can--— 237 

scale, European, as affected by 

hydrocyanic acid gas—.— 855 

self-fertility and self-sterility 

of, Mo—.— 230 

small, culture experiments, 

Wasli„^„__ 43 

small, culture in Assam- 238 

small, culture in TJtali- 638 

small, for home and commer¬ 
cial planting, W.Ya- 537 

small, irrigation on sandy soil- 2S7 

small, varieties, TJ.S.D.A_ 430 

small, varieties, Wash- 43 

spring V. fall planting_ 439 

stone, silver leaf of- 640 

tree canker, notes_ 853 

tree diseases in Sweden- 846 

tree rust, notes- 549 

tree silver leaf diseases, Can— 741 

trees as affected by grass- 339 

trees, bearing only in alternate 

years, Mo- — 236 

trees, fertilizing when planted, 

Can_ 237 

trees, 'siae for planting,. 

U.E,I).A——__ 338 

varieties, TJ.S.B.A_ 338 

varieties for Idaho, Idaho_ 44 

varieties for Minnesota___ 140 

varieties for western Washing¬ 
ton, Wash- 44 

wholesale distribution, U.S.B.A- 092 

worms, green, remedies, N.Y. 

Cornell_-- 59 

Fumigating machines for hydro¬ 
cyanic acid gas,- 556 

Fumigation, notes, Cal_ 59 

Fungi— 

damping off, treatment, Wash- 98 

entomogenous, notes, Fla__ 58 

entomogenous, of Porto Eico— 459 

lower, polysaccharids 411 


Fungi—Continued. Page, 

mold, carbon and nitrogen as¬ 
similation by_ 726 

mold, protein metabolism of_ 202 

mold, selective power of_ —S24 

of IVashinglon_-_ 545 

parasitic, infection experiments- 847 

parasitic, overwintering_ 647 

relation to citrus gurnmosis, 

Fla- 65 


wood-destroying, abortive spo- 

rophores of- 552 

Fungicides— 

adherent, descrijjtioii_ 445), 450 

analyses. Can- 735 

analyses, N.,T_ 47 

preparation and use___ 639 

tests, Me—-- G48 

Furfiirol, formation from wood di^r- 

ing steaming process___-_ 614 

Fusarium — 

UmonUj treatment_ 149 

spp, on potatoes_ 849 

spp, on potatoes, N.Y.Cornell- 849 

spp. on sweet potatoes_ 743 

spp. on tomatoes___ 845 

spp., relation to apple rot—*... 348 

Fusicladlum dendritleum. (Bee Ap¬ 
ple scab.) 

Gages, automatic, use in stream 

measurement_ 777 

Galcrucella luteolaj notes___ 253 

Galinsoga parviflora^ studies_ 534 


Gall-— 


midges, studies_ 253 

sidniess in cattle, studies_- 3S4 

weevils injurious to crucifers_ 64S 

CallinjB, secondary sexual charac¬ 
ters, changes in- 272 

Galls, Insect, of America_ 857 

Game animals, treatise _ 77 

Garbage— 

fertilizers from, 219 

for forests— _ l> - 343 

Garden crops, phenological data, 
U.S.D.A--- 825 


Gai’deners, use of charcoal by__ 540 

Gardening— 

explosives and blow lamp iim-^ 684 

in city backyards___ 640 

notes, W,Ya„—_ 237 

ornamental, treatise -- 143,442 

syllabus for teachers--.^__ 809 

text-book___ 808 


Gardens— 

flower, treatise.,.___ 738 

home, notes ___ 508, 590, 696 

insects affecting, Can___ 746 

Italian, treatise___ 644 

laws for protection in Michigan- 438 
school. {&ee School gardens.) 

small, color grouping for-___ 442 

QargapMa 

investigations, 355 

n,sp., description..-.__ 355 
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Gas— ^age. 

cooking, heating, and lighting—. 753 

effect on plants__— 629 

methods of analysis- 207 

Gaseous exchange— 

as affected by salts- 69 

as affected by ventilation- 70 

during muscular -work- 404 

ill fish_-_-_ 604 

in man--1— 756 

Gases of swamp rice soils- 216 

Gates, construction, handbook- 201 

Gelatin, use in spraying materials— 450 

QelecMa gossypiella, studies- 655 

Genetic relationships, studies- 822, 823 

Geniocerus n.spp., descriptions- 360 

Geography of northern Florida- 525 

Geological survey. (See Gnitcd 
States Geological Survey,) 

Geology of* northwest Minnesota— 617 

Georgia— 

College, notes___ 399, 699 

Station, reports_ 19G 

Geraniums, termites affecting, Conn. 

State- 58 

Germ,— 

cells, male, as affected by poi¬ 
son, Wis- 368 

middlings, analyses, Wis- 568 

oil meal, analyses_ 870 

Ghee, analyses_ 578, 866 

GihellutOf arachnophilaf description „ 459 

Ginning as a factor in cotton-seed 

deterioration, G.S.D.A- 833 

Gipsy moth—- 

control, Conn.State,- 57 

control in Canada, Can—- 746 

control in Massachusetts- 144 

control in New England, U.S. 

D.A. 254 

control In New Hampshire_ 858 

food plants of, U.S.D.A_.- 453 

in Crimea- 155 

Injurious to cranberries, Mass— 352 

larvae, dispersion by wind, 

t.S.D.A___ 653 

notes, Conn.State_ 61 

wilt disease, investigations, 

U.S,I>.A_ 254 

Girls— 

agricultural competitions for— 196 

club work, school credit for_ 799 

clubs In Arkansas, Ark_ 05 

clubs in Georgia_ 702 

clubs in Maine- 697 

-clubs in Michigan, projects for.. 792 

clubs, material supplied to- 702 

clubs, notes__ 195,599, 898 

contest clubs, dangers in_^ 296 

- home economics instruction for- 298 

homemakers’ clubs for___ 299 

Glanders— 

control in Prussia_-_ 887 

diagnosis-,__ 180, 

387, 479, 4S0, 773,774 
0-tmmm mmieulatum, analyses— 466 


Page. 


Gliadin, hydrolysis products of-,^— 807 

GlQCOpGsi::'a tiirricula n.sp., descrip¬ 
tion _ — 447 

Glceoffpormm — 

onipclophagunij notes-—, 845 

liiidcmiitManum, treatment-- 84.6 

sp. on rubber_ — 449 

sp. on tomatoes- 445 

venetiim, notes___ 350 

venefum, treatment, Wash—— 64 

GlomereUa — 

cingulata, notes, N.Y.Corncll_ 348 

cingulata, relation to apple rot- 34S 

cinguIMa^ overwintering, TJ.S. 

n.A ..-_ 148 

rufomamtans^ relation to tem¬ 
perature- 545 

Glucose— 

formation fx’om body proteins_ 808 

metabolic relationship of pro¬ 
teins to —_ 261 

Glucosids— 

effect on germination of seeds- 825 

relation to flower anthocyanin- 427 

Gluten- 

feed, analyses_ 665 

feed, analyses, Conn.State_ 71 

feed, analyses, li.I_____ 871 

feed, analyses, Wis_ 508 

flour, amino acid in_ 665 

meal, analyses, Can_ 750 

meal, analyses, Conn.State_ 71 

meal, analyses, R.I___- 371 

■« wheat, amino acid in_ 665 

Glyccrla mariUma^^ growth in pres¬ 
ence of salt___ 222 

Glycerids, low molecular, of fatty- 

acids in milk fat___ 803 

Glycocoll, ingested, metabolism rate- 755 

Glycoproteins, antigenic properties— 773 

Goats— 

breeding and care_—' 71 

cactus for—_ 70 

Grenada, description_ 470 

in Germany- 290 

origin and development of 

breeds__ 171 

Gonatoccrus gihsoni n.sp.— 

description -_-_ 300 

notes, U. 8 .D.A_ 357 

Gonatapufi contfyrtulus parasitic on 

sugar beet leaf-hoppers_ 747 

Gooseberries— 

breeding experiments, Alaska-*-' 637 

for home and commercial plant¬ 
ing, W.Va- 637 

new, description, N.T.State—— 238 

of Germany- 333 

Gooseberry— 

■ anthracnose, investigations, N.Y. 

Cornell __-_____ 347 

disease In Italy___ —447 

mildew in Sweden-,_ 846 

mildew, investigations, N.Y.Cor- 
ncU —.——,—__ 347 
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Gooseberry—Continued. Page. 

mildew, notes, Alaska- 647 

rust, notes, Alaska- - G47 

sawfly, yellow, notes- 659 

Septoria leaf spot, Investiga¬ 
tions, N.Y.Cornell—-- 347 

Goplier, pocket, description- 152 

Qotssypkim l)rasllicnsc var. aposper- 

mmij, culture- 529 

Gossypol io cotton seed- oil 

Q'fmiilarm notes- 252 

Graft hybrids, notes- - 429 

Grain— 

aphis, European, injurious to 

apples, Ill_ 25o 

artificial drying-- 831 

elevators in western Canada— 492 

fall sown, Wash_ OS 

inspection in Canada- 22S 

leaf-bopper, sharp-headed, in¬ 
vestigations, U.S.D.A. 356 

marketing cooperatively in west¬ 
ern Canada- 492 

mixtures, energy values, TJ.S. 

D.A __ 72 

moth, Angoumois, affecting Su¬ 
dan grass, Tex_ 740 

moth, Angoumois, notes_ 856 

moth, European, notes_ 252 

prices in Ireland-- 492 

rusts, notes- 445 

rusts, treatment, Miss_ 431 

sampling device, E.S,D.A_ 836 

seed, treatment with corrosive 

sublimate —-- 546 

small, breeding experiments, 

S.Dak_ 332 

smuts, notes___ 445 

smuts, studies, Mo_ 245 

smuts, treatment, Miss-.*...._ 431 

stacks, measurement_..._ 831 

stored, destruction of weevils 

in, Miss--- 34 

Stored, insects affecting__ 153 

stored, insects affecting, Kans— 59 

stubble, effect of different times 
of plowing, U,S.D.A.—— 332 

weevils, remedies, Miss- 431 

winter, fertilizer experiments_ 125 

(Bee also Cereals mul special 
crops.) 

Grape- 

aphid, brown, life history.__ 857 

black rot, notes.,-,--- 149 

bug, banded, notes__ 252 

chlorosis, studies«„_ 54 

diseases in Western Australia- 845 

diseases, notes_ 444 

downy mildew, conditions de¬ 
termining outbreak of_ 853 

downy, mildew, studies- 248,447,549 

downy mildew, treatment_ 448 

gray rot, notes, Alaska_— 646 

gray,rot, relation to apple rot- 348 

Juice, unfemented, examina- ' 

, tion- 362 


Grape—Continued. Page, 

juice, use in grafting hickory 

and walnuts_ G 43 

ieaf-hoj)pcr, notes, Me___ 3513 

leaf-hopper, remedies, Cal...,...,_ 5 <) 

icaf-hopper, studies, N.Mcx—550 
mildew and leaf-hoppers, com¬ 
bined spray for___ f ,42 

mildew, hybrids resistant to—. 854 

mildew, studies_ 55 

OVdium, notes--- 549 

phylloxera, emergence of first 

young- S 5 g 

p h 11 0 X e r a, virginoparous 

forms_ 74 ,g 

plume moth, notes, Conn.State- 58 

Grapefruit. {Bee Pomelos.) 

Grapes— 

blooming period, N.Y. State_ 639 

breeding experiments, U.S.0.A_ 041 

catalytic substances for_ S41 

conservation In gases___ 539 

culture, Ores_ 142 

culture in Japan_ 539 

culture in Spain_ 539 

culture, preventable losses in— 143 

destruction by birds_-___ 152 

European, culture under glass, 

Can- 237 

histoi’y and culture, treatise_ 736 

inheritance of characters in, 

U.S.D.A. 641 

insects affecting_ 652^ 740 

new, description, N.Y.State_ 238 

phylloxera-resistant stock for-.. 440 

pollen germination in_ 539 

pruning, Kans- 339 

pruning and training_ 142 

spraying- 439 

spraying in relation to flower¬ 
ing . 448 

variety tests in Vinifera re¬ 
gions, U.S.D.A___ 538 

Grapholita fimcbrmw, bioiiomics and 

remedies..-----___ I 55 

Grass— 

as a sole ration for cows——— 174 

as affected by frequent clipping- 430 

bacillus, metabolism of__ ' 771 

culture-._—_— —520, 527 

culture, Elliot system—_— 431 

culture experiments, Wash__ 33 

culture In Moxitana, Mont.__ 520 

cyanogen in- 665 

effect on fruit trees-_—— 339 

effect on roots of young forest 

trees-— - —045 

fertilizer experiments___ 227, 

228, 326, 526 

growth with legumes, Va—_ 527 

mixtures, tests, U.S.D.A__ 430 

moth, studies—__—— 560 

native pasture of United States, 

U.S.D.A __ 227 

of Nebraska, Nebr.^___ —131 

of New South Wales—__ 627 
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Graiss-—Continued. Page. 

of Pliilippines--- 433. 

palatabillty- 674 

pasture, analyses, TJ.S.D.A- 227 

pasture, breeding and selection- 430 

planting In small parks- 442 

rusts, relation to cereal rusts— 345 

rusts, taxonomy- 130 

Spanish, of northern Africa- 131 

tree as a feeding stuff- 72 

water requirements, determina¬ 
tion _ 22S 

(See also specific Mmls.) 

Grasshoppers— 

affecting Sudan grass, Tex- 747 

notes_ 740 

pink, notes, Conn. State- 58 

remedies, Utah_ 59 

(See also Locusts.) 

Gravel, wearing tests_781 

Grazing— 

in dry weather, Wash_ OS 

in Wenaha National Forest, i 

Wash_ 406 I 

Green— I 

bottle fly, studies- 157 

flash at sunset, IT.S.D.A- 717 

manures, ammonlfication and 

nitrification of- 514 

manures, effect on germination 

of seed, Wis_ 331 

manui*es, effect on soil nitrates, 


manures, use--- 510 

manures, use in Germany- 024 

manuring, notes_ 217 

Greenhouse crops, culture on muck 

or humus soils—-- 139 

Gi'eenhouses— 

determination of humidity in, 

Nf-J_ 038 

insects alTecting, Can—-- 740 

summer utilization, Ohio- 42 

Grits, composition, U.S.D.A- 250 

Grocery stores, inspection, NJ>ak_ 07 

Ground hogs, revision, U.H.D.A- 57 

Ground squirrels, destruction—-- 552 

Groundnuts. (See Peanuts.) 

Growth— 

as affected by mineral content 

of rations-—- GOG 

as affected by nature! fats_ 202 

as affected by protein intake- 202,465 

as affected by restricted ra¬ 
tions _ 09,307 

as affected by vegetable fats— 405 

digest of data- 462 

Guanidin in rice, polishings,--- 167 

Guanin in rice polishings- 107 

Guano— 

analyses-- 424, 821 

hat, fertilizing value, P.E___517 

bat, of Cuba and Isle of Pines_ 24 

Chineha and Lobos, fertilizing 

value, R.l_ 722 

deposits of Ballestas Islands— 424 

export from India--___-_ 327 

28121*=^—16—-6 
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Guinea—• , Pago, 

corn, hydrocyanh; acid in—— 506 

fowI-pea<.‘Ock hybrids, notes--— 575 

pigs, physiology of reproduction 

in, Wis_ 3G9 

pigs, sex deternihiation and con¬ 
trol ill_ IGH 

GullicKS, reclamation- 302 

Gum, collecting and distilling, 

U.S.D.A_—_- 543 

Crypona flavilmcataj, notes, Conn, 

State______—.—. 58 

Gypsum— 

application to heavy soils, 

U.S.D.A_ 323 

fertilizing value- 841 

production and use in 1013_ 20 

TI ahro hr aeon — 

n.sp. on cotton bollworm_- 159 

simonovi n.sp., des<*riptlon_ 05S 

Hadena — 

fractUineaf notes_ 252 

tnrhulcnta, notes, Conn.Htatc-- 58 

Hccmapliy sails chordclHs^ 

N.Y.Cornell—_— 354 

Hail injury to cereals- 127 

Hair waste, fertilizing value_ 125 

Hairy vetch— 

as a green manure for orchards, 

U.S.D.A_ — 338 

culture, Mich_ 734 

culture experiimmts, Mo___ 3!! 

Haltica folicca, notes_ 74G 

Hardwood distillation on Pacific 

coast--—--- 015 

Haricot beans, hydrocyanic a(dd in- 80G 

Harlequin cabbage bug, notes, Conn. 

State_ - 58 

Uarmonia similis,, notes, Coiin.R'Iate- 58 

Harvest mite, notes, N.Y.Cornell--- 354 

Hawaii -Station, notes_-_ 099 

Hawaiian Sugar Pianbu's" Station, 

notes_ 99 

Hay— 

as a carrier of foot-and-mouth 

disea vse_—-_-_ 179 

calculator___ 431 

cost of production. Can_ 831 

culture experlinents, Can.-».- S30 

culture in the South, U.S.D.A. 332 

curing and Inirvesting, Wash. 38 

fall sowing, Wash--..---.. 9H 

f(‘rtUiz(‘r experiments.___ 3:i0 

making, notes, Wusli---.„__ 299 

microllora ns affect(Ml by l(un- 

perature —- 407 

mixed, energy value, U.S.B.A_ 72 

tonnage tables___ 228 

wild, analyses, S.Dak—____ 4G9 

ZJellers’ table for-——, 831 
(See also Alfalfa, Clover, etc.) 

Haystacks, measurement !_ 831 

Hazelnuts, culture in M.'essina__ 540 

Heat, effect on seeds and young 

plants_ 029 

(See also Temperature.) 

Heath grass, purple, ecology 527 
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Page. 

Heating 'witli electricitj---^-67,461 

Hedges, planting—-- 291,442 

Bed'i/sarum Jmmiles analyses- 466 

Heifers-— 

cost of raising. Can--— 765 

dairy, factors affecting develop¬ 
ment, Mo- 274 

Heleninms, varieties at Wisley- 5SC 

Heliantlaus, varieties at Wisley- 536 

HeliooMa Jielicis^ notes- 749 

EeliopMla unipuncta» (See Army 
worm.) 

BelfotMs obsoleta^ (See Cotton 
boll worm.) 

Holiotropism'— 


in animals and plants, identity- 120 

negative, in PuGcinia rhamni^ 330 

Helminthology, notes- 152 

E elmintliospoHum — 

gi'amineum, notes- 146 

teree, ascigerous stage- 345 

Eelopeltds sp., notes- 153 

EemiGMonaspis minor^ notes, Fla— 59 

Hemiptera-Heteroptera of Maine, 

Me_ 59 

Eemiteles crassieorniSy notes- 862 

Hemlock borer, spotted, notes_ 252 

Hemoglobinuria, bovine, in Chile_ 774 

Hemolysins, production by strepto¬ 
cocci - 83 

Hemp— 

Chinese, fertilizer experiments- 432 

Italian, production and manu- 

faCjture_ 530’ 

seed, amino acid in- 6(>5 

seed, germination- 133 

seed, germination as affected by 

green manures, Wis_ 331 

seed meal, analyses- 170 

sisal, disease of-- 850, 851 

Hen Seas, notes, N.y.Cornell- 354 

Emdersonia diplodioid'eny studies— 545 

Hens-— 

abnormality of oviduct in-471 

cost of keeping, Wash- 76 

feed requirements. Wash- 793 

feeding. Wash--- 98 

feeding experiments___ 572 

feeding for egg production, 

Conn.Storrs- 672 

molting, care. Wash_ 698 

selection for high production_ 173 

Hepatitis in pigs--- 774 

Herbaceous perennials, rest period 

in, 'Mo___ 223 

Heredity— 

bibliography___-_168, 637 

in beans, velvet-Lyon, Fla_ 34 

in cannas_ 644 

' in cotton—_ 132,834 

in grapes, 'H.S.D.A___ 641 

in honeybees- 159 

in'lapanese flowers_—__ 242 

in nitrate ferment—_ 726 

„ ' in OEtaotherir___ 630 


Heredity—Continued. Page. 

in pigeons-- —-—.—— 371 

in potatoes, U.S.D.A—---— 233 

in rice__—— 234 

in sugar cane-- 136 

in wheat-—- 533, 83G 

Mendollan, graphic representa- 

tion--——„ 822 

Mendelian, mechanLsm of—_ 869 

of albinism in corn-——— 131 

of aural abnormality in Ayr¬ 
shire cattle_.-—_ 873 

of awn color in wheat—_— 836 

of color in horses_ 471 

of color in Phlox di'imnondUy 

TT.S.D.A_ 644 

of color in rabbits--- 757 

of faclation in Bunias ori- 

entalis - 727 

of fecundity in fowls- 471 

of production capacity in 

plants- 822 

of rudimentary mammm in 

swine -- 470 

of size in tomatoes___ 537 

of variegation in coffee, P.R_ 536 

sex linked, in poultry, Mo_ _ 271 

Eerpetomonas spp. in dog flea_ 862 

Herpetomoniasis, induced develop¬ 
ment of_ 862 

Eerpotrichia — 

nigra, new hosts for_ _ 550 " 

quinqxieseptata n.sp., descrip¬ 
tion, U.S.D.A_ 351 

Hessian fly— 

notes, Iowa- 155 

notes, N.J- 857 

notes, U.S.D.A.. 455 

Eeterodera — 

radicicola on peonies_ 56 

radicicola on potatoes--— 845 

soMohtU, rearing on agax*-^— 547 

schaohtUy treatment_ 851 

Eevea lirasiliensis. (See Eubber, 

Para.) 

Ecxaplasta n.spp.) descriptions_— 360 

Hickory-— 

bark borer, notes—-——_ 252 

bark borer, notes, Conn,State— 58 

leaf stem gall louse, notes,, 

Conn.State____-_ 68 

shagbark, bearing dates..-—643 

„Hides, disinfection, U.S.D.A_ 178 

Highways. (Bee Beads.) 

Eitipodmnia spp., life, history—._562 

Eimeola auricula-juda, studies— 551, 562 

Eirudo hoyntoni, transmission of 

rinderpest by-— 876 

Hog cholera— 

control in Germany-- 87,680 

control In North America_ 87 

differential diagnosis_ 285 

immunization____ 483, 879 

immunization, Cal_____-_ 582 

nomenclature suggested for— 182,285 

notes, Ark——.__ 86 
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Hog cholera—Continued. Page. 

prevention_ 182, 483 

studies_176, 1S2, 285, 580, 879 

studies, Mo_ 279 

studies, Nev_ 676 

sjunptoms_ 878 

treatment_86, 483, 878 

treatment, N.Dak_ 389 

vaccine, preparation- 86 

virus, attenuation- 86 

Hogs. (See Pigs.) 

nollyhock rusts in Sweden- 84G 

Home— 

betterment movement in United 

States_ 397 

industries in Scotland- 190 

science. (See Home economics.) 
work, winter, for canning club 

giris_-_ 298 

Home economics— 

clubs in Mgh schools___ 94 

curricula, notes_ 895 

extension work in United 

States___.■_ 101 

extension work in United 

States, U.S.D.A- 94 

extension work in Utah- 94 

instruction in Canada- 897 

instruction in elementary 

schools_ 606 

instruction in Indiana- 595 

insti’uction in Louisiana_ 792 

instruction in New Hampshire- 397 

Instruction in Saxony_ 296 

instruction in United States_ 397 

instruction in Wisconsin_ 94 

outline for study of- 297, 

495, 695, 697, 792 

text-book__ 495, 598 

Homemakers* club for negro girls_ 299 

Hominy feed— 

analyses- 665, 870 

analyses, Conn.State_ 71 

analyses, N.Y.State- 371 

analyses, E.I_ 371 

analyses, Whs- 5GS 

energy value, U.S.D.A_ 72 

Honey—' 

as a food™_ 7.53 

composition_-_-_ 7.53 

diastase activity of—__ 502 

ferments of_____ 502 

Judging by diastase content_ 502 

mineral constituents- 104 

notes, Wash-- ' 299 

of Hungary, analyses-.^___- 565 

Honeybees.' (Bee Bees.) 

Hops— 

aroma of--- 530 

coccinellids affecting---- 256 

determination of bitter constit¬ 
uents - 507 

flowering time___ 530 

Inpulin content—___ ' 530 

male, variation in-.-- 834 


Hops—Continued. Page* 

pollination and fertiliKation—- 335 

stored, soft resins of, U.S.D.A— 709 

varieties---—— 433 

BoHstonotus uMcrii^ studies, S.C-- 63,158 

Horns, breeding for-- 173 

Horse— 

barn, plans and specifications, 

Can_ 783 

sickness, Immunization-- 384 

Horsechestnut— 

flakes, analyses and feeding 

value-- 170 

leaf blotch, notes, N.Y.Cornell- 347 

Horses— 

breaking and training, U.S.D.A- 271 

breeding and care_ 271 

breeding for English army- 172 

breeding in England--- 471 

breeding in Portugal- 172 

cactus for- 70 

care and training, book- 571 

diseases of respiratory tract_ 582 

dissection, guide_ 87 

draft, judging- — 09G 

emaciated, treatment_ 286 

feeding experiments_ 471 

feeding experiments, Can_— 759 

growffh and body development— 471 

handling and feeding in winter, 

Can_— 759 

in Germany__ 296, 668 

inheritance of coat color in_ 471 

judging- 71 

poisoning with Zygadenus, 

U.S.D.A_ 177 

refuse brewers* yeast for__ 568 

sugar for_ 467 

uniform classification for fairs- 697 

Horticultural— 

institutions in Netherlands_ 790 

investigations in Alaska, 

Alaska-- 637 

Horticulture, laboratory manual_- 899 

Hotbeds, construction and use_ 297 

Hotels— 

inspection in Missouri_—- 164 

inspection in Montana___ 67 

inspection in South Dakota__ 07 

inspection in Utah_ 165 

law in Florida_ 165 

House fly-— 

biology- 860 

hirvm, destruction, U.S.D.A™^_ 455 

maggot trap, U.S.D.A___ — 156 

notes, U.S.D.A_—_ 455 

poisoned bait for™___ 860 

pupation and overwintering- 656 

relation to plague,___—_ 456 

relation to temperature—_— 860 

treatise_ 561 

Household— 

accounting, notes—___ 662 

equipment, selection, U.S.D.A— 261 

Housekeeping, text-book---608 
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Houses-" Page. 

dampness in—-- 

fumigation, Cal —■—---- 

heating with electricity--— 67,401 

planning and furnislilng- 495 

Housing in rural districts, treatise- 893 

Huckleberry Juice, preparation, 

U.S.I>.A_ 317 

Huisaclie girdler, studies, IJ.S.D.A— 63 

Human nutrition, treatise- 602 

Humidity— 

atmospheric, studies—-- SCO 

determination in greenhouses, 

N.J_ 038 

effect on seedlings- — 826 

Humus- 

acids and colloids of- 609 

determination in soils- 205 

in dark soils- 720 

Hunger, nature of- 560 

Hunting, rcyiew of literature-—. 49 

Il'yalopiis geopMlns n.sp., descrip¬ 
tion _ 447 

Hybriclizatlon— 

effect on water rcauirements of 

plants, U.S.DA_ 720 

mutations through- 75S 

{8c€ also Animal breeding.) 
Hydrocyanic acid— 

determination in feeding stuffs- 500 

gas, effect on plants- 522 

gas, effect on scale insect eggvS- 855 

gas, fumigating machines for— 556 

3n cassava —-- 200, 065 

in haricot beans- 800 

in sorghum, TJ.S.D.A- 234 

Hydrophobia, {See Babies.) 

Ilylemyia {AntUomyla) antiquat bi- 

.oiogy- — 740 

BymemcJiwte notes__— 449, 741 

ffypcroMes fragariw n.g. and n.sp., 


Hypochnus solmiiy notes- 849 

Hyponomeuta maUnelluSj notes_ 053 

Ice— 

analyses--— 105 

. conditions in Danish waters, 

TJ.S.D.A_-_ 717 

cream, determination of fat con¬ 
tent —-- 16 

cream factories, law in Qhlo— ■ 0G2 

cre'am freezers, tests,'Wis_ _ 382 

cream manufactories, sanitary 

code for- 81 

cream manufacture, treatise—^ ■ 65 

cream, overrun in- 80 

cr'Cam, smoothness and keeping 

. . quality, Va- 769 

houses, construction —__ 80 

leerya purchase {See Cottony cush¬ 
ion-scale.) 

Idaho University and Station, notes- 496 
Illinois— 

Station, notes- 99, 600 

Station,, report_—96 

University, notes- 99,496, 600 


Immunity— Page, 

infection, and specific therapy, 

treatise- 476 

relation to ieiicotactic sub¬ 
stances-— 477 

studies- 82 

Inbreeding— 

effect on vigor and egg produc¬ 
tion _— 572 

studies--—-- 758 

studies, Me___ 97 

Incubation— 

experiments, Wash---- 76 

notes---— 273, 095 

notes, Wash___ 98 

Incubators and their handling, 

Wash_ 77 

Incurmria riMclla, notes- 052 

India rubber. {See Rubber.) 

Indian-meal moth, notes, U.S.D.A-_ 353 

Indigo, disease of-_ 545 

Industrial resources of Texas_ 788 


Infants— 

digestion as affected by starch 

and lactose—_ 003 

energy metabolism of__ 404, 756 

modified milk for-_-_ 163 

whey for- 752 

Infection, immunity, and specific 

therapy, treatise_ 476 

Influenza, equine— 

papei*s on- 176 

pectoral form, immunization_ 183 

treatment_- 286 

Infusorial earth for filtering fruit 

juices, U.S.D.A_ 318 

Inheritance. {See Heredity.) 

Insect— 

flagellates, parasitic In verte¬ 
brates--- 802 

galls of America-.--- 857 

Insecticides— 

analyses, Can- 735 

analyses, N.ff--- 47 

new, tests—--- 339, 340 

preparation and use_ <539 

preparation and use, CaU---_ 252 

toxicity*—-- 855 

{See also spe4)ifle forms,) 

Insects— 

air-conditioning apparatus for- 855 

as affected by temperature and 

moisture-- —252 

boring and girdling, remedies-- 550 

color and design of_ 108 

destruction with plumber’s blow 

lamp- 684 

distribution of pear blight by— 149 

fertilization of red clover by_ 131 

fungus parasites of_ 258, 550, 856 

importations into New ffersey— 855 

in relation to man, treatise_ 856 

injurious— 

handbooks_—__ 495, 745 

in Arizona----—-_ 745 
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Insects—-Continued. 

injurious— “Continued. 

ill Canada, Can_ 

in Crimea_ 

in Government of Moscow- 

in Ireland_ 

in Mauritius_ 

in New York_ 

in Nigeria_ 

in Philippines_ 

in Porto llico, P.R_ 

in Rhode Island_ 

in Seychelles_ 

in South Africa___ 


Page. 


740 

052 

052 

554 

554 

252 

152 
850 

554 

153 

555 
850 


in Southern Rhodesia_ 554 

in Western Australia—_ 856 

notes, Conn.State_ 58 

notes, Ma-.^_ 59 

to alfalfa_ 555 

to apples-G52, 095 

to apples, N.y.Cornell_ 59 

to apples, W.Va_ 840 

to apples, remedies, Mo_ 45 

to artichokes_ 850 

to cacao——————153, 241, 555 

to cherries, N.Y.State_ 440 

to citrus fruits, Cal_ 353 

to coconuts_ 154, 555 

to corn, Iowa_ 451 

to cotton_ 153 

to cranberries, Mass_ 852 

to cranberries, Wis_ 851 

to dried fruit, U.S.D.A_ 853 

to field crops, Mo_ 555 

to figs_ 747 

to fruit-_ 252, 850 

to fruit, Wash_ 299 

to grapes, treatise_ 052 

to limes_ 154 

to jilums_ 54 

to potatoes, Iowa_ 352 

to rice_ S50 


to stored grain, Ivans_ 59 

to Sudan grass, Tex_ 740 

to sugar cane_ 258 

to vegetables, Wash_ 98 

to vegetables in Porto Itico, 

IT.S.B.A_ 59 


to wild cotton, Ariz_ 57 

internal parasitic, rcKistance to 

toxic and digestive tin,ids_ 855 

living, capture by cornfield ant,s~ 258 

longevity--- 052 

of California, treatise_ 553, 052 

of North America, key-._ 052 

parasites of, Can—_ 740 

parasitic, on cactus--:___ 233 

relation to pellagra—_ 555 

scale. (Se^ Scale insects.) 
sucking, relation to fire blight— 744 

treatise--- 153, 495 

underground, studying_ ' 855 

wilt affecting_-_ 850 

wocyd“boring, remedies_ 725 

(Hee also specific insects.) 

Interferometer, use In agricultural 

investigations--- 315 


International— Page. 

Association of Dairy and Milk 

Inspectors----- 701 

catalogue of chemistry__ 201 

Congress of Zoology_ 450 

Forestry Congress, report_ 541 

Institute of Agriculture_ 91 

Intestinal flora as affected by milk 

feeding.--- 400 

lodin— 

effect on corn_ 522 

effect on hemp_ 432 

in tuberculous tissues_ 283 

use in absorption of tuberculous 
and other tissues_ 077 

Ions— 

absorption by plants_ 521 

effect on oxidative processes in 

the body_ 09 

Iowa— 

College and Station, notes—._ 99 

State Drainage Association, 

proceedings_ 392 

Irish Agricultural Organization So¬ 
ciety, report_ 593 

Iron— 

and aluminum, separation_ 313 

and manganese, antagonism be¬ 
tween_ 30 

as a growth stimulant for 

hemp___ 432 

compounds, inorgunie, in ehloro- 

plasts of plants___ 027 

det<u'mination in plant sub¬ 
stances_ _ 502 

in milk-—__ 875 

relation to chlorosis_— 522 

salts, toxicity toward clover, 

Mass-_ 328 

sulphate, fertilizing value_ 841 

sulphate, use in orchards_ 857 

Irrigation— 

canals and laterals, plaster lin¬ 
ing—--- 880 

canals, seepage from__ 885, 880 

chariuels, flow of water in, U.8. 

IXA___ 3 83 

Deschutes project___ 880 

electricity in———.__ 584, 589 

engineering, Jiandbook_ —585 

experiments, Nebr.. —827 

experimenis, U.S.H.A.. 390 

experiments at Rochestm-, New 

York——__ 083 

experimexrts in Dromberg-_ 083 

experiments on light sandy soiL 280 
from ground wat(sr in Dig 

Smoky Valley, Nevada_ 778 

in Idaho—_____ 583 

in India___ 083 

in Imlo China___ - 391 

in Italy- 584 

In ,Tava and Madoeru--—__— 391 

in Nebraska___ S88 

in New 8outh Wales__ 583, 889 

in Oregon-—__ 888, 889 

in Porto Rico-—. 485 































































964 


EXPEEIMENT STATION EECOBD. 


Irrigation—-Contintiecl. Page. 

in Kliodesia-.-___ 885 

in Sacramento Valley_186, 780 

in Sierra Nevada footlallls, CaU 286 

in southeast Russia- 884 

in Spain __ 485 

in Texas_ 788 

in western Canada- 780 

In western United States- 885 

in Wyoming--- 390, 583 

investigations, Ariz!- 87 

laws in New Mexico- 682 

machine, in sontheast Russia—^ 884 

municipal, from Uos Angeles 

aqueduct- 485 

of citrus orchards- 779 

of rice, U.B.D.A_ 337 

pumping, cost of, Aris- 87 

pumping in Pacific coast States- 884 

pumping, treatise- 884 

relation to alkali accumulation- 419 

seepage wmter, ownership and 

disposal- 4S0 

treatise—_ 389, 5S5, 586, 884 

use of sea water for--— 392 

Valier-Montana project- 485 

water. {Be& Water.) 

works, operation- 683 

Isaria fungus, use against black 

scale- 858 

Isaria spp., descriptions- 459 

Isosoma injurious to grain crops in 

Russia_ 563 

Jfowida opunii<Bt notes- 252 

Itonididm, ssoophagous, list- 255 

Ivory, vegetable, studies- 845 

Jack-bean borer, notes- 555 

Jack beans— 

as a cover for coconuts, etc., 

P.R_ 535 

composition and digestibility— 267 

injurious to pineapples- 535 

Jagziekte in sheep, studies- 384 

Jams, analyses and adulteration— 461 

Janm lutcipes injurious to osiers:_ 659 

Japanese cane. (See Sugar cane.) 

Jassoidea of Maine, Me- 356 

Johne^s— 

bacillus," caseation of tissues by- 480 

disease, notes- 180 

Joint ill, mixed infection vaccine in* 879 

Jorhat experiment station, report— 227 

June beetle— 

green, notes, Ariz,- 57 

notes- 252 

Junipers— 

Himalayan, wood structure_ 645 

of Rocky Mountain region, U.S, 

D.A_ 343 

Jute, fertilizer experiments_ 624 

Kafir corn— 

culture experiments, La-_ 32 

culture in Montana, Mont__ 526 

'Culture in southern Great 

Plains area, U.8.D.A_— 332 


Kainit— Page. 

effect on lime in soils-._ 326 

effect on water conservation in 

soils- 424 

fertilizing value___— 432 

for meadows_ 330 

for sweet potatoes, Ala.College- 337 

Kalusz, analyses_ 424 

Kala-azar, induced development of_ S62 

Kale— 

coccinellids affecting_ 256 

culture for forage, Alaska_ 632 

culture for forage, Wash_ 34 

thousand-headed, culture on 

muck soils, Wash_ 33 

varieties, Wash_ 33 

Kansas College and Station, notes- 300, 794 
Kaoliang— 

amilyses, S.Dak_ 3G1 

as a table food, S.Dak_ 361 

culture experiments, U.S.D.A_ 333 

for pigs, S.Dak_ 380 

Kata thermometer, description_ 307 

Katydids injurious to oranges, 

U.S.D.A_ 451 

Kefir, food value_ 78 

Kelp—— 

analyses, U.S.D.A_ 107 

as a source of nitrogen_ 206 

as a source of nitrogen, U.S. 

D.A- 125 

as a source of potash_ 424, 819 

California, organic constituents 

of, U.S.D.A_ 107 

industry in British Isles_ 25 

Kentucky— 

Station, notes- 399, 900 

University, notes- 399 

Kieselguhr-sulphite mixture, fertiliz¬ 
ing value- 820 

Kitchens, ventilation_ 68 

Kochia prostrata^ analyses_—_ 466 

Kohl-rabi, mulching v, clean culture, 

Mont. — 534 

Kola, insects affecting- 153 

Kraal manure, analyses-- 821 

Kudzu beans, culture experiments, 

Fla__ — 31 

Kumiss, food value_-_-_— 78 

Kutter's formula, retardation factor 

in, U.S.D.A_ 183 

Laheo n.sp., parasitic on sugar beet 

leaf-hoppers —-- 747 

Labor camps, sanitation and hous¬ 
ing for- - 091 

Laboratories, field, for research 

work- - 793 

Laborers— 

farm. (Bee Agricultural labor¬ 
ers.) 

protein requirements___- 662 

Laboulbeniales,' parasitic on; Chrys- 

omelkte_—______ 657 

Lachmstema spp., notes, Wis_— 361 
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Page. 


Lacimus viminatia^ notes._ 554 

Lactaibnmin— 

determination in milk_ 16 

hydrolysis products of--— 867 

Lactation, early, effect on develop¬ 
ment of animals, Mo--- iJ65 

Lactic—• 

acid bacteria culture, use in 

silage_ 467 

acid bacteria, resistance to pas¬ 
teurization _ 675 

acid, germicidal effect in milk— 460 

acid, use in bread making- 864 

ferments, effect on milk protein,. 714 

ferments, habituation to poi¬ 
sons_ 803 

Lactose— 

determination in milk- 503 

effect on infant digestion- 603 

Lady beetles— 

life history- 562 

rare. Conn. State- 58 

hmtadia — 

msmli^ perfect stage of Phyllos- 

ticta paviw _ 249 

wsctiU, studies, N.Y.Corneil- 347 

the(B^ studies_ 650 

Layeratmmia indicaj, dimorphic anth¬ 
ers of_ 524 

Lambs— 

feeding experiments_ 170,768 

feeding experiments, Can- 760 

feeding experiments, U.S.D.A— 761 

metabolism experiments, U.S. 

L.A_'_'_ 761 

{Bee also Sheep.) 

Lamb’s quarters, coccinellids affect¬ 
ing - 256 

Laminaria smcharina — 

as affected by bivalvent cations- 328 

permeability of cells,_ 127 

Lampblack, moistening- 322 

Lamziekte, review of investigations, 384 


Land— 

arid, reclamation in Oregon— 889 

forest. {Bee Forest lands.) 
grant colleges. (See Agricul¬ 
tural colleges.) 


gullied, reclamation_ 392 

irrigated, drainage_ 683 

irrigated, drainage, TJ.S.D.A_ 88 

leasing in Belgium, treatise._ 92 

plastex*. , {Bee Oypsrm.) 

use in common_____ 893 

use in teaching agriculture-, 396, 797 
Larch— 

moth, remedies______ , ' 859 

plantations in Ireland,,-- 642 

Lard— 

failure of to promote growth.__ 263 

substitutes for_'___ 660 

hmia glol>osa injurious to alfalfa— ^ 555 

Laundering, suggestions for__ 495 

Lavas of Hawaii, studies___—. 418 


Lead— Pago, 

arsenate, addition of soft soap, 638 

arsenate, analyses, Can—— 736 

arsenate, analyses, N.J,—,,,,, 47 

arsenate as a summer spray 

for apples, N.H__—-—..— 46 

arsenate, fungicidal value, Can- 237 

arsenate, fungicidal value, N.J, 648 

arsenate injurious to apples, 

Mo __-___46 

arsenate poisoning, danger 

from, Wash- 98 

arsenate, preparation and tests, 

Oreg_ 801 

arsenate, solubility in mixed 

sprays, Va_ 710 

arsenate v. calcium arsenate as 

an insecticide_ 339, 340 

as affected by various waters_ 778 

basic white v. sublimed, as 

priming for paint, H.Dak_ 91 

foils for packing tea_ 66 

poisoning, effect on germ cells, 

Wis_.£_ 368 

Leaf— 

bug, dusky, notes, Iowa_ 352 

bug, four lined, notes, Conn. 

State__ 58 

color, relation to light absorp¬ 
tion _ 825 

miner, serpentine, on cotton_ 255 

mold, formation_ 24 

Leaf-hoppers of Maine, Me_ 356 

Leather waste, fertilizing value- 125,327 

Leavening agents, treatise___ 66 

Leaves— 

etiolated, effect of light on_ 820 

variegated, anatomy of—_-_ 724 

Leoanium — 

cerasi, remedies___ 653 

Jiesperidwn, note»„___ 746 

spp. in Seychelles_-__ 655 

Lecithids in cod liver oil_ 166 

Lecithin— 

Importance in the animal or¬ 
ganism- 768 

phosphorus, determination in 

macaroni, etc—_ __ 14 

Leeches, notes_ 659 

Legxrme diseases, studies, Del___ 547 

Legumes— 

and nonlegumes, effect of asso¬ 
ciation, Va- 527 

culture experiments--_-_— 227 

culture experiments, Ariz-_— 31 

digestibility--- 361 

• growth as affected by manganese 

sulphate___ 820 

nitrogen assimilation by_ _ 426 

nodule bacteria of—___ 823 

Leishmaniasis, Induced development- 862 

Lemon— 

brown rot gum disease, studies- ' 65 

gummosis, studies_—_ 650 

juice, preparation, U.S.D.A*™ 316 
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EXPEEIMBNI STATION EECOED. 


Lemons—• Page. 


and oranges, tiybrid between^- 441 

a« a source of citric acid and 

essential oils_ 540 

improvement by bad selection— 737 | 

Lentil floiu-j digestibility of protein- 564 

Lepidomphes nlmL (See Oyster- 
sbell scale.) 

Leprosy bacillus, studies--17S, 771 

Liptinotarm deccmlincata, (See 
Potato beetle, Colorado.) 

Leptoeoris varicornis^ notes--- 856 

Leptomastijs; sp., life Mstory__— 658 

Lettuce— 

bacterial disease, studies, Wash- 742 

culture in greenhouses, Ohio—42 
mulching v. clean culture, Mont- 534 

prickly, rust of_— 54S 

Leucocytes— 

in milk, Wis_ 382 

rOle in immunity-- 477 

heticocytosoon miatis in ducks- 483 

Leucoptera coffcellay notes, P.E- 554 

Leucotactic processes in the animal 

body_I_ 476 

Levees— 

enlargement, methods and cost- 780 

in southeastern Missouri_ 780 

Lice— 

remedies. Wash--- 98 

transmission of typhus by- 857 

Lichens, destruction on fruit trees— 857 

Light- 

effect on etiolated leaves_ 826 

effect on plant growth—-- 128 

effect on tubercle bacilli_ 282 

intensity and substratum as re¬ 
lated to germination- 826 

relation to chlorophyll- 29 

relation to fomaation of es¬ 
sential oil_-_ 726 

requirements of germinating 

seeds_ — 826 

rdle in powdery mildew infec¬ 
tion, Mo_ 244 

{Hee aUo Sunlight.) 

Lightning— 

injory to cotton and tomato 

plants, tT.S.D.A_ 321 

inlury to potatoes and cotton- 345 

protection, U.S.D’.A_ 321 

Lignin liquor as a binder for roads- 688 

Lignum , nephriticum mexleanum, 

source of_ 740 

Lime- 

analyses-S20, 821 

burnt shell, fertilizing value_ 331 

effect on clover, U,S.D.A_ 333 

effect on growth of conifers_ 730 

effect on nltridcation, Va__ 620 

effect on tea seedlings___ 842 

examination, sampling, and 

guaranty of- 110 

fertilizing value___—,— 227 

for Missouri soils, Mo_ 212, 


213,214, 215 


Lime—Continued. Page. 

hydrated, tests and uses_ 487 

in soil as affected by kalnit_ 326 

inspection law in Maryland—- 820 
niter. {Bee Calcium nitrate.) 
nitrogen. (Bee Calcium cyan- 
amid.) 

requii'ements of lupines-,_ 133 

requirements of soils_— 622 

use, N.C_ 723 

use in agriculture, Can—_ 26 

use in greenhouses, Ohio_ 42 

use with phosphates, R.I__ 723 

Lime-sulphur mixture— 

analyses, NJ---- 47 

as a summer spray for apples, 

Mo___ 46 

as a summer spray for apples, 

N.H_ 46 

composition_ 613 

concentrate, preparation, II.S. 

D,A_ 154 

effect on solubility of lead ar¬ 
senate, Va- 710 

for potatoes, N.Y.State- 40 

fungicidal value, Me—- 648 

methods of analysis-- 613 

preparation and use, Mass_ 242 

use against larch moth- 859 

valuation- 252 

Limes— 

as a source of citric acid and 

essential oils--— 540 

culture in West Indies- 540 

fungus diseases of- 150 

in.sects affecting- 154 

juice, examination- 66 

Limestone— 

analyses_—-- 820, 821 

analj'ses, Can--- 723 

ground, feidilizing value—- 227 

ground, for add soils, N.Y. 

State-—-- 20, 220 

Liming, notes, Wash- 98 

Limnohium .vpoaphL culture for wild 

ducks, IJ.B.B.A-,-—.—- 251 

Linden seeds, germination,--—„ 343 

Linseed meal— 

ammonilication in soils, Hawaii- 808 

analyses_ 170, 6ti5, 870 

analyses, Can--— 759 

analyses, Conn,State- 71 

analyses, N.Y.State- 371 

analyses, E.I- - 871 

analyses, U.S.D.A--—-- 761 

analyses, Wis--- 568 

effect on fetal development, Mo-' 260 

Lip-and-leg ulceration in sheep-- 774 
Lipins— 

of egg yolk, physiological prop¬ 
erties - 106 

rdle in nutrition—^_- 668 

Lipoids—- 

absorption in the intestine_- 166 

effect on nutrition and growth... 462. 

LUsorhoptrus reitnedtes— '257 
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jDitMuin bromid, effect on powdery Page. 


mildew infection, Mo--- 244 

Litlwspermum analyses 466 

Live stock— 

care and management- 495 

coat of keeping, Mo^--- 293 

feeding, treatise—- 664, 096 

German breeds, treatise_ 668 

hygiene and diseases, treatise- 876 

in Germany_ 296, 668 

industry in Argentina_ 71 

industry in Argentina, U.S.D.A- 268 

industry in England and Wales- 789 

industry in New Zealand, 

U-S-B.A_ 268 

industry in Queensland—-- 71 

judging, ti'eatise- 71,870 

marketing, cooperative, advan¬ 
tages of_ 491 

prices in Ireland_ 492 

statistics in Costa Eica—-- 395 

statistics in Ireland_ 894 

statistics in Scotland_ 894 

statistics in Union of South 

Africa_ 895 

watering devices for_ 188 

(Bee also Animals, Cattle, 

Sheep, etc.) 

Lizards, Texas horned, economic 

status_ 745 

Locust— 

black, culture in Indiana_ 50 

borer, notes_ 253 

Locusts— 

eonti'ol in South Africa_ 856 

destruction by Ooceohacillus 

acridiorum _ 154 

{Bee also Grasshoppers.) 

Logan b erries— 

picking and packing, Wash_ 47 

training, Wash_-_ 47 

Loosmi n.g. and n.spp., descriptions^ 773 

Loranthua spp. on rubber_ 651 

Louisiana Station, report_ 90 

Loxostoma sp. on sugar (aine_ 560 

Lucern. (Bee A1 fa 1 fa.) 

Luoilia serivata, studies_ 157 

Immbei’— 

deterioration, Cal_-___ 243 

effect on lasting quality of 

paint, N.Dak_ 90 

industry in Texas-_ 788 

industry in United states, 

U.S.D.A_ 344 

kiln drying, Cal-^__ 243 

{Bee also Timber and Wood.) 

Lunch room conducted by lioard of 

Health, New York City_ 753 

Luncheons, recipes and cost data_ 68 

Lupine— 

hakes, analyses and feeding' 

value_—- - 170 

seeds, composition—-- 665 

seeds, germination as affected by 

green manures, Wis-- 331 


Lupines— Page. 

fertilizer experiments- 531 

liming experiments-—- 133 

Ltipinus angustifolimj analyses-— 466 

Liipulin in hops----——— 530 

Lygeuni spartum^ culture and use,— 131 

Lygidea men daw — 

notes-- 253 

notes, Conn.State- 58 

Lygus pratensis. (Beo Tarnished 
plant bug.) 

Lymphadenitis in man- 450 

Lysin nitrogen in protein- 201 

Macadam, transmission of pressure 

to subgrade of_ 486 


Macaroni wheat. (Bee Wheat, 
durum.) 

Machinery. {Bee Agricultural ma¬ 
chinery.) 

Macrooentrus mgerio) n.sp., descrip¬ 


tion_ 749 

Macrodactylis uniformiSj notes__ 746 

Macrosargus cuprarius, notes, Conn. 

State_ 58 

Macrosiphum — 

fragariai, notes_-_ 554 

solanifoUi, notes, Iowa_ 352 

i'iticola, life bi.story.- 857 

Magnesium— 

carbonate, effect on nitrogen 
fixation by Azotohaetcr 

chroococcum _ 427 

carbonate, relation to soil fer¬ 
tility___— 513 

relation to chlorosis_ 522 

sulphate, fertilizing value—_ 841 

Mahogany, tests, P.R-_ _ 53G 

Maine— 

Station, report----— 96 

University and Station, notes-- 300 

Maize. {Bee Corn.) 

Malacosoma — 


amerieana. {Bee Tent cater¬ 
pillar.) 

disstria. {Bee Forest tent- 
caterpillar.) 

Malaria— 


bibliography ____— 560 

cause and prevention ___ 650 

control l>y land drainage_480 

in Philippines-—-,_ 859 

losses to rural industries from- 749 

problem in the South—__ 255 

transmission experiments_ 859 

treatise-—„ 155,156 

Malcomia afrioana^ analyses___ .466 

Malic acid, reaction of—_ 414 

Malignant tumors, meiostagmin reac¬ 
tion with-—__ 280 

Mallein— 

action of_______— 773 

reaction on sound horses—__ 479 

Mallophaga affecting fowls, N.Y.Cor- 

nell---———- 353 

Malnutrition and toxicity in plants- 725 
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EXPEBIMEISTT STATIOiT EECORD. 


Malt— Page. 

polisli ^ustj' groimdy analyses_ 870 

screenings, analyses, EJ___ 371 

sproats, analyses_ 870 

sprouts, analyses, Conn.State^- 71 

sprouts, analyses, N.Y. State*— 371 

sprouts, analyses, B.I_ 371 

sprouts, analyses, Wis—__ 5G8 

starch-forming enaym of_ 312 

Maltose, hydrolysis by hydrochloric 

acid -- 803 

Mammalian tissue, growth in vitro* 267 
Mammals— 

blood parasites of- 152 

germ-free, raising- 310 

of eastern Massachusetts_ 152 

Man— 

calorimetric observations on„*_ 756 

insects affecting, Can_ 746 

insects affecting, treatise_ 850 

metabolism experiments_ 754 

purin metabolism in_ 263 

Manganese— 

carbonate, fertilizing value_ 326 

compounds, toxicity toward 

plants_ 327 

effect on hemp_ 432 

effect on nitrogen-ffxing bacteria 

of legumes_ 820 

effect on vegetation__ 30 

relation to chlorosis_ 522 

relation to protein formation in 

plants_ 725 

sulphate, effect on powdery mil¬ 
dew infection, Mo_ 244 

Mange aeari, detection___ 281 

Mangels— 

analyses, Can_ 759 

as a substitute for concentrates 

for cows_ 174 

culture experiments, Can_ 830 

culture in Montana, Mont__ 520 

culture on muck soils, Wash_ 33 

fertilizer experiments_ 320 

fertilizer experiments, Can__ 831 

seed production, Can_*_ 226 

varieties_ 330 

varieties, Nev___ 631 

varieties. Wash_ 33 

yield on alfalfa stubble, Nebr— 828 
Mangers, sanitary, for dairy barns* 4 S 9 

Mango rash, notes___ 164 

Mangoes— 

culture, Fla___ 342 

Fast Indian varieties, P.K_ 535 

Mangosteens— 

disease of___ 545 

. notes- 841 

Maniliot ^laziovii, culture in Middle 

Kongo *- 646 

Manila rope fastenings, tests__ 190 

Manioc. (Bee Cassava.) 

Manna, ash,' composition and adul-, 

; iteration*—__ 448 

Mapnit,. estimation_, _ 612 


Manual training—■ Page. 

in Wisconsin_ 195 

outlines in_ 297 

Manure— 


barnyard. (Bee Barnyard ma¬ 
nure.) 

effect on botanical composition 


of herbage_ 227 

export from India_ 327 

farm, composition and value** 516 

fertili 2 dng value, IT.S.D.A_ 830 

for muck soils, Wash___ 33 

liquid, fertilizing value_25, 218, 219 

pit, fertilizing value_ 131 

preservation___ 325 

storage experiments_ 423 

use in greenhouses, Ohio_ 42 

value and conservation, Ind_ 325 

value and conservation, Wash_ 325 

(See aUo Cow, Poultry, Sheep, 
etc.) 

Maple— 

diseases, studies, Va_ 544 

products, methods of analysis** 208 

scale, cottony, notes, Wis_ 352 

scale, false,' notes**___ 253 

sirup, adulteration_ 208 

sugar industry in Canada_ 208 

sugar, manufacture_ 208 

sugar sand, analyses_ 15 

sugar sand, composition_ 208 

Maples— 

Norway, Nectria parasitic on_ 249 

starch reserve in_ 523 

sugar, as affected by miscible 

oils_ 252 

thrombotic disease of___ 249 

Marasmius sacchai% studios_ 852 

Mares— 

artiricial impregnation****,_ 571 

pregnant, efficiency for farm 

work, Mo_ 266 

Margarin, methods of analysis***** 258 

Margaropus mtnulatiis. (See Cat¬ 
tle ticks.) 

Marginal points in blood of mam¬ 
mals-*- 478 

Marketing- 

assembling methods in, TIS.D.A* 192 

asKOciations, cooperative, Miss* 91 

associations, cooperative, in 

Ontario_ 893 

associations, financing, XJ.S.D.A* 294 

bureau of, in Maine_ 92 

cooperative, XJ.S.D.A_ 294 

law in Texas_*_*_ 492 

Markets— 

city, in MinneaxJoUs*._ 492 

retail public, D.S.D.A__ 294 

Marl, analyses. Can_ 723 

Marmara n.spp., descriptions___ 748 

Marmots, American, revision, 

U.S.D.A_ 57 

Marrow cabbage— 

culture for forage, Wash_ 34 

varieties. Wash**.__ S 3 
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Page. 

Marsli soilSs management, Wis- 325 

Maryland— 

College, notes-99,197, 600, 794 

Station, notes_ 197,600 

Station, report--- 299 

Massachusetts College and Station, 

notes *___ 300, 699 

Mastitis following foot-and-mouth 

disease—-- 180 

May beetles— 

in Anstria-Himgary- 657 

notes, Wis- 351 

MayeMola destructor. (See Hes¬ 
sian fly.) 

Meadow— 

fescue, culture experiments, 

Wash_ 33 

grasses, water requirements— 228 

Meadows— 

establishment, N.J_ 332 

fertilizer experiments-— 330, 527 

(Bee also Grass.) 

Meat— 

and bone scrap, analyses, B.I_ 371 

and flour, substitutes for_ 361 

and food inspectors’ examina¬ 
tions in England_ 261 

and meat products, curing on 

the farm, N.T.Cornell_ 17 

and meat products, methods of 

analysis-,- 258 

as a protection against pel¬ 
lagra - 665 

blanching for canning- 66 

cooked, digestion of--— 565 

extracts, methods of analysis_ 804 

food value and preparation- 364 

frozen, nutritive value_ 162 

ingestion, effect on amino acid 

content of blood and muscle- 755 

markets, inspection in Montana- 67 

meal, analyses, N.T.State_ 371 

meal, effect on composition of 

bone-_ 171 

meal, effect on fetal develop¬ 
ment, Mo_ 260 

meal for pigs_ 571 

oven temperature for_ 5G5 

preservation- 362 

preserved, analyses___ 259 

prices in France--- 694 

prices in Germany--- 165 

production Sn Argentina, U.S. 

D.A_-___■ 268 

production in Australia and 

New i2ealand, TJ.S.D.A_- ' 268 

refrigerated, in Europe-—^- 752 

ripening of ------^ 460 

scrap, analyses-- 606, 870 

scrap, analyses, N.Y.State_ 371 

scrap, analyses, Wis- 568 

tough, cooking,- 364 

Mechanical colleges. (Bee Agricul¬ 
tural colleges.) 


Page. 


Medicago faZeata^ tests, Alaska—— 632 

Medical progress, review of investi¬ 
gations -- —876 

Medicine, relation to entomology— 162 
Megalopyge hrugil, notes, P.R--—554 
MegasUgmm pieem n, sp., descrip¬ 
tion __—»- 658 

Meiostagmin reaction with malignant 

tumors_ 286 

Melampsora — 

atpina, notes___ 146 

lin% overwintering--—--.... 647 

Melampsorella ricini, notes_545 

Mclanconis modonia on chestnut- 56 

Mclanophila fulvoguttata^ notes-—- 252 

Melitonma insulare, control in Sey¬ 
chelles ___-_ 655 

Melon— 

aphis, notes_ 746 

liy, studies-— 562 

Melons— 

casaba, culture experiments, N. 

Mex_ 43 

• varieties at Wisley_ 536 

Memythrus perlucida n.sp., descrip¬ 
tion _ 748 

Menu making, principles of_ 364 

Mercurialis annua^ analyses and 

feeding value_ 70 

Mercury— 

as a growth stimulant for 

hemp_ 432 

chlorophenol as a fungieido— 846 

vapor light, effect on plants__ 826 

Merulins dry rot on wattle_ 645 

MeruUus lacrymans — 

injurious to telegraph poles_ 745 

treatment —_'___ 151 

Mesquite, eradication, Wash—.—._ 299 

Metabolism— 

as affected by food_ 753 

basal, and body surface_ 567 

basal, factors affecting..—___ 264 

basal, of normal men and wo¬ 
men _ 204 

crate for swine, Ohio-_— 380 

energy, of fowls-_- 472 

energy, of hospital children— 756 

experiments, automatic balance- 167 

experiments with athletes and 

nonathletes_ 263 

experiments with dogs-- 754, 755, 869 
experiments with lambs, 

tJ.S.D.A___ ——761 

experiments with plgs-——..._ 465 

experiments with pigs, Ohio_ 375 

■ experiments with vegetarians 

and nonvegetarians_—_ 263 

of a dwarf- 754 

of acid-fast bacteria___ 709 

of infants- 464,756 

of organic and inorganic' phos¬ 
phorus compounds, Ohio_462 

Metachceta helymus, notes—___- 749 

MetarrhMum anisoplim:, description 469 
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EXPERIMENT STATION RECORD. 


Metoorologieal— Page. | 

observations— ' 

Alaska_—-- 616 

Can^..-:--- 728 

Mass_I_118} 621, 71T 

Me_ 16 

Mont_ 599 

IT.S.D.A_ 19, 

117, 320, 321, 508, 716 

Va_ 717 

at Waiiseon, OMo, U.S.D.A. 825 

in Egypt- 509 

in England- _ 509 

in Iowa_ 508 

in Moscow_ 509 

in New Zealand- SOT 

in Scotland_- 509 

in St. Croix_ 807 

in Trinidad- 211 

in Union of South Africa— 211 

in United Kingdom_1-— 508 

(See also Climate, ■ Rain, 
Weather, etc,) 

radiotelegrams to mariners, 

U.S.D.A_ 118 

stations in Korea, U.S.D.A- 118 

Meteorology— 

agricultural, development by 

Weather Bureau_ 615 

agricultural, in European Rus¬ 
sia_ 20 

agricultural, notes- 19 

bibliography, U.S.D.A- 820, 717 

in mathematics and physics 

courses, U.S.D.A- 321 

progress in —-- 508 

Meteors, systematic observation of, 

tr.g.D.A--- 717 

Methylene blue— 

use against contagious abortion, 

Mo_ 278 

use against hog cholera- 86 

Met'Sncrla luppellu as a useful Insect S59 

Micaceous minerals, importance in 

agriculture- — 722 

Mice, field, as farm and orchard 

pests, U.S.D.A_ 250 

Michigan College and Station, notes 700 

Microbes, separation and immoval 

from water- 684 

Microceatrum rhomltifoliuMj studies, 

U.S.I>.A_-__ 451 

MIcrocoems — 

melitensis^ antibodies for in 

milk—-- 84 

nigrofiiHcienH, notes, P.R_ 554 

Microfaima of rice soils- 23 

Microfiluria ‘Himv Icohlyakimovi n.sp., 

description- 5S3 

Microfilariasis of horses, studies- 583 

Micro-organisms— 

as affected by r<adIo-activity— 23 

behavior in brine___ 525 

effect on betain- 312 

in Brindza cheese_*_-_ 277 

in silage, .studies, M'o_ 224 


Micro-organisms—Continued. Fage. 

relation to concentration of nu¬ 
trient substrate----- 630 

soil infection by- 444 

{f^eo also Bacteria.) 

MicropUtes riifii^entris n.sp., descrip¬ 
tion _ 659 

Microspliwra alni qiiercina., notes_ 745 

Middlemen in English business be¬ 
tween ICGO and 1760_ 787 

Middlings— 

analyses__ 71, 655, 870 

analyses, Conn .State_ 71 

analyses, R.I_ 371 

analyses, Wis___ 568 

{Bee also Wheat, Rye, etc.) 

Milk- 

abnormal, detection_ 177 

abortion bacillus in_ 679, 875 

acidity, determination_112, 208 

acidity, relation to Btreptococ- 

CU8 lacticits ___ 675 

adulterated, detection___ 714 

adulteration __....._ 577 

alcohol test for.-__ 112,113,115 

alcohol test for, U.S.D.A_ 113 

alimrol test for—- 112 

alkali-forming bacteria in—_ 675 

analyses_ 577 

analyses, Me^_ 277 

and its products in the home, 

text-book_ 899 

antibodies for MicroooGous meU- 

tensis in_ S4 

as affected by foot-and-mouth 

disease_ 577 

as affected by grazing and dry- 

stall feed_ 275 

bacteria, useful and harmful_ 78 

bacterial contamination_ 876 

bacteriological analyses, error_ 767 

bacteriology of--- 577, 701 

bottles as a source of l^acterial 

contamination-.___ KTG 

bottles, washing costs___ 876 

bottles, washing trials, Wis-_ 3S2 

caleiiini content as a factor in 

coagulation_-_ 674 

catalase and reductase determi¬ 
nation in_______ 414 

cellular elements in_ 175 

chemistry, progress In___ 673 

coagulation by alcohol, IJ.8. 

B.A -- 113 

coagulation by sodium muielnate 177 

coagulation studies___ 674 

compositUm, factors affecting, 

Mo_ 274 

composition, variations iu-....-.._ 174 

condensed, analyses_____ 277 

condensed, determination of fat 

content,--- 16 

condensed, manufacture__ 504 

condensed, methods of analysis 176 

cost of production--,..-.*_ 276, 094 

cost of production, N.Y.Cornell 276 
































































IKBEX OF SUBJECTS. 


Milk—Continned. Page. 

cost of production. Wash_ 7S 

delivery, waste in, C7G 

detormination of freezing point- 414 

determination of total solids in- 112 

digestibility, and means of in¬ 
creasing it__1--- 400 

digestibility as affected by fat- 603 

distribution in Minneapolis and 

St. Paul___ 492 

dry, methods of analysis_ 505 

effect on intestinal flora_ 4C0 

effect on mortality and growth- 460 

electrical conductivity_ 203 

evaporated, analyses_ 277 

examination for Bacillus spo- 

rogenes _ 875 

factors affecting quality. Wash- 79 

fat, composition as affected by 

sugar beets_ 674 

fat, computer for_ 475 

fat content in relation to di¬ 
gestibility —- 163 

fat, determination_ 16 

fat, low molecular glycerids of- 803 

fat, nitrogen and phosphorus in- 504 

(Beo also Pnt.) 

freezing point_ 203, 414, 504 

from cows affected with conta¬ 
gions abortion_ 774 

from soy beans_ 660 

germicidal effect of lactic acid- 460 

goat’vS, detection in cow’s milk- 504 

hexose sugar in_ 311 

high-grade, diifi c u 11 i e s in 

making_'_ 473 

hot, bottling, IJ.8.I>.A_ 382 

human, composition, N.Y,State- 660 

human, composition and analy¬ 
ses _ 65 

inspection, discussion_ 701 

iron content_ 875 

judging- 577 

laws and regulations in United 

States___ 874 

leucocytes in, Wis_— 3S2 

methods of analysis_ 258,613 

modifying for infant feeding_ 103 

mold, action' on phenylamino- 

acetic add---- 503 

pasteurized, cheese from_ 175 

pasteurized, cheese from, Wis__ 382 

pasteurized in bottles, silicic 

acid content-._ 675 

pasteurized, loss of cream line- 79 

pasteurizing in bottles, U.S.D.A- 382 

pasteurizing in bottles, Wis_ 382 

pasteurization-_-_ 577 

phosphatids of.^___ qqq 

powder as a leavening agent_ 66 

powders, methods of analysis—’ 176 

preservation-502, 503, 577 

preservation by freezing_-_ 075 

production, feeding for-:_ 673 

production, feeding for,, N.Mex_ 872 

production, proteins for_275 
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Milk—Continued. Page, 

production, relation to age in 

cattle, Me_—— 97 

products, testing-----— 298 

protein as affected by lactic 

ferments—- 714 

protein, effect on growth_- 465 

protein, efficiency for milk pro¬ 
duction___ 276 

quality in relation to score 

cards, N.Y.State_ 78, 382 

reaction as a factor in coagula¬ 
tion- 674 

refrigeration in transit_ 675 

relation between specific gravity 
and percentage of fat and 

total solids in_ 112 

rosolic acid test for_ 115 

sanitary, production_ 473 , 570 

sanitary, production, Can_ 765 

secretion, studies_ 203 

sediment test for_ 577 

serum, refraction of_ 715 

serum, specific weight of_ 613 

skimmed. (See Skim milk.) 

so-called “ complement ” in--_ 878 

sour, for young calves_ 269 

soy-bean, composition_ 6 G 0 

standartls for determining purity 767 

standards in United States_ 874 

standards or grades, discussion- 702 

sterilization by electricity_ 78 

sterilizing_-_ 473 

substitutes for calves___ 669 

sugar, determination_ 203 

sugar, Importance in judging 

milk- 577 

sugar test for_ 177 

supply of Kansas_ 577 

supply of United States, safe¬ 
guarding—_ 761 

supply, relation to sore throat 

epidemic___ 577 

sweet V, sour, for chicks, Conn. 

Storrs-___-___ 273 

tables for blending_ 577 

testing_ 112 

testing, treatise_____ 298 

vegetable, digestibility and food 

value.- 163 

viscosity, determination_ 504 

watered, detection— 208, 504., 613, 715 

zymoscopie testing_ I 75 

Milking machines— 

tests----- 

tests, Can___ 765 

Milkweed anthracnose,' notes:_ 350 

Millet—- 

as a cover crop for orchards, Pa. 240 

bran, analyse.^_ 170 

broom, classification __ 834 

caterpillar, notes___654 

culture experiments, Ariz__ 31 

culture experiments, U.S.D.A-- 633 

hydrocyanic acid in—___ 506' 
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Millet—Continued. Page. 

irrigatioa exiieriments- S84 i 

varieties_ 527 

varieties, Wash----— 33 

Milling offals of wheat, composition- 564 

Milo maize— 

caltare experinients, La- 32 , 

col tore experiments, U.S.D.A- 332, 830 
fertilizer experiments, U.S.D.A_ S30 

seeding experiments, IT.S.D.A— 38 

tlilnning experiments, L.S.D.A- 38 

Mimosa pudica, wound stimulus in- 724 

Mmdarus alnetinus^ notes- 253 

Mine timbers, preservation- 544 

Mineral—• 

constituents of soils, composi¬ 
tion _ 720 

content of rations, effect on 

growth and reproduction_ 666 

elements in poultry feeding- 572 

requirements of cattle- 870 

Minnesota University and Station, 

notes_ 197,797 

Mississippi Station, notes_ 900 

Missoxiri— 

Station, report_ 299 

University and Station, notes- 197, 399 
Mites— 

harvest, remedies, U.S.D.A_ 25$ 

remedies, Wash___; 98 

Mitochondria in vegetable cells, re¬ 
view of investigations- 725 

Mnemofiim aiiricyanm, studies__ 655 

Moisture— ,' 

atmospheric, effect on insects— 252 

effect on keeping quality of 

corn meal, U.S.D.A- 259 

also Water.) 

Molasses- 

analyses- 565, 568 

analyses, Can- 759 

analyses, N.Dak- SCO 

and molasses meal for cows, 

Can- 765 

beet pulp. {Be-6 Beet pulp.) 

feed, analyses_71, 870 

feed, analyses, Can- 759 

feed, analyses, Conn.State- 71 

feed, analyses, N.Y.State_ 371 

feed, analyses, Wis--- 568 

for steers, Can__— 759 

sludge, composition and fertiliz¬ 
ing value—--—---- 818 

statistics in United States_ S94 

turf, analyses_ 870 

Molassine meal, analyses, Can-.- 759 

Mold fungi—■ 

carbon and nitrogen assimila¬ 
tion by- 726 

protein metabolism of_-_ 202 

selective power of- 824 

Mole cricket, remedies_ 452 

Moles, notes, Wash——_ 98 

MoUnia cwrulea, ecology of___ 527 

Mometa 2 emiode» n,g. and n.sp., de¬ 
scription ------ . 166 

Monarth ropalpus ’buad^ z*emedies__ 859 


Page. 

Monascus purpureus^, studies, Mo- 224 

MoniUa — 

cinerea, notes_ 54 

fnictigcna on quince-— 54 

fructigenaj relation to tempera¬ 
ture - 545 

sp., relation to apple rot—- 348 

spp. in Sweden-—- 846 

MonUoofmtes infuscanSj notes_ 347 

Mo?iocrepiMus vespertinus, studies, 

S.C_ 63,158 

Montana— 

College and Station, notes_ 198 

Station, report- 599 

Moon, effect on weather, U.S.D.A_ 320 

M o o n d 0 w e r, hybridizing experi¬ 
ments_ 242 

Moor— 

culture, instruction in high 

schools_ 791 

of Steinhude Lake region_- 324 

soils. (Bee BoiU^ moor.) 

Moricandia arvensiSj, analyses_ 466 

Morning-glory, Japanese, crossing 

experiments------ 242 

Morphology as a factor in deter¬ 
mining relationships—_——_ 822 

Mortar as affected by fineness of 

sand, etc- 781 

Mosquitoes— 

anopheline, in the South_ 255 

bibliography_ 560 

control_4S6, 656 

control, Conn.State_- 58 

habits_ 154 

malarial, losses to rural indus¬ 
tries from_ 749 

malarial, treatise- 155 

Moss, destruction on fruit trees— 857 
Motor— 

plows. (Bee Plows.) 
vehicle i-egistratictos and rev¬ 
enues, U.S.D.A- 189 

Mucins, antigenic properties—_ 773 

Muck soils. (Bee Soils, muck.) 

M'ticor stolonifcr^ relation to apple 

rot- 348 

Mulbei'ry diseases— 

in Prance-— 54, 448 

In Italy- 448 

Mules in Germany_-__ 296 

Municipal waste, fertilizers from, 

U.S.D.A———-_ 219 


Murgantia histrionica. (See Har¬ 
lequin cabbage-bug.) 

Muriate of potash. {Bee Potassium 


chlorid.) 

Musca — 

domcstica. (Bee House-fiy.) 
oetustisaima^ notes 153 

Muscle— 

creatin content-^-_- -_ 566 

creatinin content ——__—_ ' 566 

protein, specific heat of—_- 566 

Muscold genera, new, for old spe- 
■cies_-_________. 15 # 
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Mttscxilar-' work— Bag©. 

aad respiratory quotient.- 464 

as affected by protein consmnp- 

tion __ 166 

Musliroom bacterial disease, studies^ 446 
Mushrooms— 

and other common fnngi, XJ.S, 

D.A_•_ 65 

edible and poisonous, Ohio- 338 

Musk grasses, culture for wild clucks, 

tT.S.D.A___ 251 

Muskmelons, culture, Ill--- 238 

Muskrats, parasites of--- 863 

Mussels, fertilizing value_ 820 

Mustard— 

molasses sludge as a fertilizer 

for_ SIS 

seed, germination as affected by 

green manures, Wis_ 331 

tumbling, eradication, Wash_ 337 

wild, destruction in potato 

fields, Me_ 33 

Mutation— 

in QUnothera_ 524 

nature of_ 630 

production through hybridiza¬ 
tion _ 75S 

review of literature_ 27 

Mutton exports from Australia, U.S. 

D.A_ 268 

Mycodextran, studies_ 411 

Mycodiplosis macgregori n.sp., de¬ 
scription _ 859 

Mycogalactan, studies_ 411 

Mycology, bibliography_ 846 

Mycoplasma theory of Eriksson_ 448 

Mycorrhiza on cranberry roots, 

Mass_ 341 

Mycosphcerella — 

ontarimmis n.sp., life history_ 548 

pinodcs^ life history_ 548 

&entina, investigations, N. Y. 

Cornell_ 347 

MgocJirous denUcollis, Investiga¬ 
tions, IT,S.D.A_ 35S 

Myriangium dtiricBi^ description,__ 450 

Mtmosporium mrticQlum, notes, N.Y. 

Cornell- 348 

Nagana trypanosomes, antigenic 

properties_ 282 

Naphthalin, effect on plants,_— 523 

^-Napthol, methods of anals^sls_ 414 

Kasturtium^—■ 

fumigation with hydrocyanic 

add gas___ 522 

wilt, studies, XJ.S.D.A_ 744 

National-— 

Association ' for the Study of 

Pellagra----- 167 

Educational ■ Association ____ 790 

Natural resources of United States^ 490 
Nature study— 

for teachers, treatise___ 397 

in elementary schools of Illi¬ 
nois _ 790 

instruction in United States-^* 896 


Nature study—Continued. Pago, 

outline for instruction 298,598 

paper on----- 296 

text-book__—■—- 95 

Naval stores industry, IT.S.IXA„^™ 543 

Nebraska— 

Station, notes___ 99, 600 

University, notes--- — 99, 

198, 496, 600, 795 

Necrob-acillosis, definition- 774 

Mecfriu— 

cancrij studies-—-- 650 

oinnabarinaf notes, Alaska- 647 

cimiaharina on mulberry- 54 

ditifisima as a wound pai’asito 

of fruit trees_— ■ 853 

ditissima, notes, N.Y.CorncH— 348 

Nectria stem canker of Acacia de- 

currens _ 545 

INcda sangxitnea, notes- 860 

Negro girls, homemakers' clubs for_ 299 

Negroes in United States_ 395 

Nematodes— 

and their relationships, U.S.D.A.- 250 

a.ssociated with bark beetles_ 750 

counting in soil_ 56 

Identification___ 499 

injurious to potatoes_ 849 

injurious to sugar beets-—- 851 

rearing on agai’_ 547 

Nematology, notes_ 681 

Nematus erich8oni% biology_ 746 

NeopecJiia couU&tH’—- 

new hosts for- 550 

notes, U.S.B.A-_ 351 

Neosalvarsan, use against influenza 

in horses_ 286 

Neottiospora yucomfoUa n.sp., de¬ 
scription _-_ 545 

Neowatica Mpunctata, studies, N.Y, 

State —.—-- 653 

Nepa ci'Ucrea, parasitic in dog flea- 862 

Nests, trap—“ 

description and use, Wash—„„ 90 

making, U.S.D.A_ 473 

Nevada— 

Station, report_ 698 

University and ,Station, notes„^ 795 

New Hampshire College and Sta¬ 
tion, notes-^-.----_ 700 

New JTersey College and Stations, 

notes_ 900 

New Mexico College and Station, 

notes--—______ 300, 705 

New York Cornell Station, notes—- 198 

Nickel— 

as a growth' stimulant for 

hemp- 432 

cooking utensils, usefulness_ 68 

Nicotiana— 

^ fecundating stimuli and muta- ■ 

tion in___ 5S3 

parthenocarpy and parthenogen¬ 
esis in- 435 

variation of flower size in_ 435 

Nicotinic acid in rice polishings.__ ' 167 
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Page. 


Nile flood of 1912_ 510 

Niiiiiyclrin reaction, relation to age 

and of iiulividiiais-- 870 

Niter spots in soils, origin--- 121 

Nitrate— 

fia'ment, studies_ 720 

industry of Chile_ 320 


Norwegian. (iS'ce Calcium ni¬ 
trate.) 

of lime. {Sec Calcium nitrate.) 
of soda. {See Sodium nitrate.) 
Nitrates— 

accumulation as aifected by 


green manuring, Va- 721 

detection_ 804 

determination_ 501 

efftu't on nodule production_ 134 

manufacture from the air_ 25 

reduction by yeasts and molds- 720 

Schloesiug, fertiliKlng value_ 25 

Nitric acid in rain water-_ G17 

Nitrification— 

in plants as affected by naph- 

tlialin_ 523 

in soils, studies, Ohio_ 421 

in soils, studies, Va_ 620 

of green manures___—_ 514 

studies—- 124,422 

Nitrites— 

detection_ 804 

determination_^_ 204 

in plants-.___ 627 

Nitrogen— 

amino acid and polypeptid, de¬ 
termination in barley, malt, 

and beer_ 613 

amino, in pea seedlings_ 222 

amino, in protein_ 201 

atmospheric, assimilation by 

plant hairs_ 30 

atmospheric, fixation by elec¬ 
tricity- 125,219,320,517 

atmospheric, utilization_ 25, 424 

atmospheric, utilization by 

higher plants.- 027 

availability in kelp_ 200 

determination___ 100 

determination by colorimetry_ 312 

■ determination in mixtures of 
calcium nitrate and cyan- 

amid———-- 711 

determination in Norwegian 

saltpeter -___—« 711 

effect on peaches, W.Va_ 840 

fixation by Azotobacter_ S23 

fixation by Asotobacter, Va-— 020 

fixation in sandy soils_ 610 

fixation In soils, Va—_ 620 

fixation, investigations_ 323 

for peaches, Mo___ 236 

for sweet potatoes, Ala.College_ 33T 

form of in soils___ 513 

from Pacific coast kelps, 

U.S.D.A—__ 125 

in forest soils---- 720 


Nitrogen—Continued, Page, 

lime. (See Calcium cyanamicl.) 

loss by leaching, P.E—__ , 122 

loss in cultivated soils-_— 809 

lysin, in proteins___ 201 

monopoly in Germany—__ 624 

organic and mineral, separation 12 
organic, availability in fertil¬ 
izers - 13 

organic, of Hawaiian soils_621 

protein table for feeding stuffs- 711 

utilization by legumes_ 426 

utilization by sugar beets_ 434 

Nitrogenous— 

compounds as affected by or-* 

ganic substances_ 326 

compounds, assimilation by 

mold fungi_ 726 

compounds, decomposition in 

soils, Hawaii_ 808 

compounds, effect on germina¬ 
tion of seeds_ 825 

compounds, selection by As¬ 
pergillus- 824 

fertilizers, comparison_25, 219, 220 

fertilizers, effect on soil nitrates 422 

fertilizers, • effect on tobacco, 

Ohio —__ 733 

fertilizers from refuse sub¬ 
stances- 125 

fertilizers, separation_ 12 

Nitrous acid in rain water_ 6X7 

Nonlegumes and legumes, effect of 

association, Va_ 527 

North Dakota— 

College and Station, notes_ 19S 

Station, report_ 196 

Nuclein, importance in the animal 

organism_-_ 758 

l^uinmularia discrcta^ notes, N.Y, 

Cornell- 348 

Nursery— 

industry in Utah- 638 

inspection, Conn,State_ 57 

inspection certilhjates, standard¬ 
ization___ 745 

inspection in Arizona___ 74rs 

, inspection in Canada, Can_—, 746 

inspection in Kansas_ 153 

inspection in Queensland__ 51 

Inspection in Ehode Island-_ 153 

inspe^ffion in Tennessee_:_ 554 

inspection in Utah——_ 638 

stock leaf diseases, investiga¬ 
tions, N.y.Cornell_ 347 


Nutrition— 

animal,^ (See Animal nutri¬ 
tion.) 

as a factor in fetal develop¬ 
ment, Mo_ __ 266 

bulletins of University of Texas 364 

“central-normal,’' of adults—,. 402 

chemistry of —_—_ 258 

investigations of Carnegie , In¬ 
stitution_'_ 167 ^ 667 
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HtttrltloB—CoEtiEued. rage. 

0 f workingmen^-- <562 

plane^ effect on breeding cattle, 

Mo . - 265 

plant- (^ee Plant nutrition.) 

rcTiew of literature- t<50, 462 

r61e of lipins in_ — <»63 

treatise- 662 

(See also Digestion, Metabolism, 
etc.) 

Nuts— 

culture, review of literature— 143 

culture, treatise--- — 637 

grafting, new method- 643 

pruning- 83S 

use as food_ 364 

varieties for Minnesota-— 140 

'Npsius scnccinnis as an enemy of 

vines---...- 164 

Oak-—' 

and beech, union ot^ _ 343 

and birch, union of___ 343 

diseases in Brittany- 66 

fungus on nursery stock- 744 

leaf spot, unreported, in New 

Jersey_ 250 

mildew, notes- 745 

Oldinm, notes___ 549 

primer, notes, Conn.State-- 58 

Oaks— 

dying in Westphalia—-- 650 

white, of eastern North Amer¬ 
ica _— 640 

Oat— 

aphis injurious to apples, N.Y. 

State -.— 253 

dry spot, studies__ 546, 647, 847 

leaves, deformation^.—_ 647 

loose smut, prevention, Mo—245 
straw, analyses and use as hu¬ 
man food_ 866 

Oats— 

amino acid in_-_ 065 

analyses___ — 734 

breeding experiments, Wis_ 331 

cost of production, Can_ 831 

cost of' production, Mo..._ 203 

cost of production in Great 

Plains area, IF.S.D.A___ 232 

culture, N.C—___ 731 

culture experiments_ 729 

culture experiments, Arix__ 31 

culture experiments, Can__ 830 

culture experiments, U.S.D.A-. 232, 03.3 

culture in Mississippi, Miss.-.— 431 

culture, relation to rainfall, 

tr-S.D.A-. 715 

drilling v. broadcasting, Mo—« 33 

fertilizer experiments_ 219, 326, 729 

fertilizer experiments, Alaska_ 632 

fertilizer experiments,' Can «««... 831 

fertilizer experiments, tJ.S.D.A., 430 

hay and silage from, Alaska_ 632 

hull-less, analyses. Can_ 759 

Irrigation experiments 286, 731, 884. 

irrigation experiments, Nebr«-.» 827 

28121 *’— 16 —-T 


Oats—Con tin ued. Fiige. 

irrigation experiments, Nev—CI3i 
molasses sludge as a fertlllMr 

for ... BIH 

pasturing experiments, H'.M.IXA... H30 

rate of seeding tests, —... 33 

rolled, amino acid in.,. <l<»5 

root pruning 731 

ro tat ion exper I me n 1 s, O fi io -... 828 
rotation experiment.s, IJ.S.D.A» 429, 829 
seed-bed, preparation, IT.S.D.A,.. 232 

seed examination..™...734 

, seeding experiments -- 729 

seeding experiments, Mis.s431 
selection witliln pure liru'SH, Me., 38 

sprouted, amino acid in.,.- 665 

varieties- 336 

varieties, Alaska.... 632 

varieties. Can™™—. ... 34,831 

varieties. Me.. 32 

. varieties, Miss... 431 

varieties, Mo .. 33 

varieties, N.C™™™—... 831 

varieties, Nev—631 

varieties, Ohio ____ 828 

varieties, 633, 72H 

varieties, Wash -- 33 

yield in rehiiion to phyHi(?al 

properties of B15 

yield on airalfa stubble, Nebr»™ 828 

Oherea tripmietata, life history.. 861 

Ochre as priming for paint, N.Dak_ 96 

O^amtJms spi)., studies, N,Y.8tat<u» 653 

QCdalcuH nidrofaseiiitiis, deslrindlon 

by Coecohncilkis 154 

QJnothera MennU^ muiation eoidlb 

dent of -- 129 

OCnothera, mutation 28, 

129, 221, 624, 630 

Ohio State University and Htatlon, 

notes- 399,796 

Oidinw— 

tactis, action on pheitylamino'' 

acetic 503 

iuckerit notes...-™™-™,. 845 

Oil¬ 
cake, export from India.,.. 327 

from ea(4,UM™™...... 234 

in sandalwoods.... , .„ 444 

of blaek sage, invewilgatbuis.... 202 

palms, insects affecting..... .. 153 

0,Us— 

determination, of imKa|H)nhlable 

matter Jn ™.... ______ 17,506 

essential, fomnallon In rcda« 

tion to light™,™,.. 726 

essential, from limes and lem- 

ons™™-.™™*™™...™., 540 

essential, of eu(,'a'lypts«™™,.,,™.,.™t. 646 

laws in Ohio,.!___ 261 

methods of 258 

mlselble, offec’t on trees....,, k.,..,.,, 252 

of Conifera* .... |k, 263, 409 

production In plants,.. 629 

vegetable, Hystematlc ,«,rraiige^ 

.. 630 
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Oklahoma— Page, 

College^ notes --99, TOO 

Station, notes- 99 

Okra VerticiUiiim wilt, studies- 244 

Oleomargarin, use of fish oil in— S63 

Oletfireutcs hebesanaj studies, 

U.S.D.A_ 255 

Olive— 

blooms, toxic action of sul- 

phuroiis anliydrid on—-.-- 447 

diseases, studios- 524 

fly parasites in Eritrea- 058 

oil, production in Spain^-,.- 530 

Olives— 

floral biology and pathology of-. 524 

production in Spain- 530 

propagation- 540 

Onchocerca gilysonij notes- — 154 

Onciderm putator, studies, TJ.S.D.A- 63 

Onion— 

maggot, life history and reme¬ 
dies___ 357 

maggot, remedies, Wis- 351 

seed, production, Can- 226 

smut, investigations, Wis- 344 

smut, treatment, Mass- 245 

Onions— 

culture experiments, N.Mex— '43 

culture, treatise —-- 837 

fertilizer experiments, N.Mex— 43 

mulching u. clean culture, Mont.- 534 

ridge v, level culture, Mont-- 535 

varieties, TJ.S.D.A- 735 

OtiohrpcMs spp., analyses——- 466 

Omnis spp., analyses- 466 

Oospora scaMes, (See Potato scab.) 

Opsonins of normal serums—- 17S 

OpiipMa spp., descriptions- 231 

Orange— 

die-back, studies, Fla- 55 

juice, preparation, E.S.D.A— 316 

mai dl gomma, studies- 550 

Oranges— 

acidity of.. 441 

and lemons, hybrid between— 441 

and pomelos, hybrid between— 441 

blood, in Caltagirone—-- 540 

cause of rotting in-.- 150 

katydids a^ecting, U.S.D.A— 451 

navel, relation , of washing to 

decay in, 0.8.D.A_— 737 

stocks for--.__—-— - 736 

Orchard—, 

grass, culture experiments, 

Wash___'_ 33 

heaters, tests, Can- 237 

inspection. (8'e© Nursery in¬ 
spection.) 

soils, dynamite for, Pa____ 239 

Orchards— 

apple. OSee Apple orchards.) 

fertilizer experiments, Mo_ 236 

fertilizer experiments, Fa- 239 

insects' affecting—__ 850 

laws for protection in Michigan 438 

mulching' u* dean culture, I-»a— 239 


Orchards—Continued, Page, 

mulching v. clean culture, Wash 43 

rejuvenating, Iowa-—___ 240 

renewal, Wash-._ 97 

smudging experiments--_—- 440 

spraying, Can---— 735 

spraying, Wash---— 47,98 

spraying experiments, Mo_ 45 

spraying experiments, N.H- 46 

survey in Utah- 638 

surveys in West Virginia, W.Va 140, 

839 

young, culture experiments, I^a- 238 

Orchids, breeding and culture- 143 

Oregon— 

College, notes_ 100, 400, 600, 796 

Station, notes-- 100, 400, 796 

Organic matter— 

effect on nitrogen fixation by 

Azotobacter—_ 823 

effect on nitrogenous compounds 326 

loss in cultivated soils-121, 809 

Oria mimtilorn, life history and 

remedies-—___ 859 

Orientation in ants, etc., treatise— 563 

Origanum mlgarc alHflorum^ tea 

from---—----- 661 

Origin of species, bibliography_168 

Ornamental plants, shrubs, or trees. 
i^ee Plants, Shrubs, and Trees.) 

Orobatiche minor^ studies___ 61 

Qrthotylm flavosparsnsj relation to 

fire blight_-. 744 

Orgetes rhimeerosj notes__— 154 

Oryza n.spp., descriptions- 429 

Oscinis pit, notes_ 554, 657 

Osmia felti, notes--- 253 

Osmotic pressure— 

in desert plants- 628 

relation to stomata regulation- 628 

Ostrich wireworm, life history_384 

Ostriches, chick fever in- 384 

Otacariasis in mountain sheep, de¬ 
scription- 680 

0 tiorhynchus — 

(Cryphiphorus) Ugustioi^ stmllcB 657 

taurimts, notes—:_ 652 

Ottilia arnica, notes-—._ 645 

Ovary, resting, In hen, effect of 

pituitary extract on-472 

Oviduct— 

effects of liga'tion, section, or re¬ 
moval, Me__—' 96 

In,hen, abnormality of—._-__ 471 

Ovulation as affected by corpus 

luteuffi, Me- 96 

Ox warble fly— 

in Canada___—— 775 

life history- 656 

mature larva in back of horse_ 554 

notes-—__ 554,878 

Ossalia spp. on corn in Barbados—.. 445^ 

Oxen'— 

degeneration in teeth of—_ 276 

maintenance ration—__ 870 

i working, dipping-**:—*-* , 384 
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Oxidase, Investigations-—- 409 

Oxidases, plant, review of literature- 426 

Oxidation by catalysts- 329 

Oxygen— 

determination in water in pres¬ 
ence of nitrite--- 413 

dissolved, determination in 

water___ Til 

Osyproteic acids, ctiemistry of- 409 

OiSi^ptilus perisceUdaotplm^ (Sec 
Grape plume motli.) 

Oa-m^rias mrmicularis, variation in- 459 

Oyster shell scale— 

remedies, N.T.Corneil_ 59 

studies_55S 

Oyster shells, ground, analyses- 820 

Oxone, formation in upper atmos¬ 
phere _ 19 

Fachytylus migratorius, destruction 

by CocoobadUus aaridiorum _ 154 

Packing— 

factories, inspection in Ohio— 165 

house products. {Bee Animal 
products.) 

Paddy. {Bee Bice.) 

Paint- 

analyses, N.Dak_-_ 17 

inspection in South Dakota_ 67 

law In North Dakota, N.Dak— 91,662 

law in Ohio-—--- 261 

testing, N.Dak-_ 90 

Paleaerita vemata, (See Canker- 
worm, spring.) 

Palm— 

diseases in India- 846 

nut cake, analyses—- 170, 665,870 

nut cake, composition* and di¬ 
gestibility - 568 

nut cake for milk production_ 674 

weevil, Asiatic, notes- 154 

Palms— 

culture and utilization_ 438 

of British India and Ceylon_ 841 

of Philippines_ 433 

Palur agricultural station, report_ 130 

Pan-American Scientific Congress at 

Santiago, Chile___-_ 599 

Pufdmlaria spp., cyanogen In_ 665 

Panicum spp,— 

culture under irrigation_ 228 

of tropical North America_ 727 

Pamlis piniperdat prevalence in Bo¬ 
hemia-——— _-__ 748 

Papain, extraction experiments-- 141 

Fapaipema nitela, {Bee Stalk borer,) 

Papayas, botany and culture_ 440 

Paper mill waste liquors, purifica¬ 
tion- 520 

Para rubber. {Bee Bubber.) 

Paraealoeuris serupeus^ notes___ 252 

Paralysis of vestibular nerve in 

pigeons, etiology___ 279 

Pmmdm brunma, studies, U.8.D.A- 457 


Parasites— Faga 

genetic relationships ——-—- 823 

internal, of pigs, Mo——— 278 

intestinal, protection against 

digestive enzyms—-- 478 

(See also Animal parasites, 

</fo.) 

Paratyphoid badlli, relation to 

abortion in- mares- 183 

Paris green, analyses, NJ——,- 47 

Parsnip seed, production, Can.^-- 226 

Parsnips, mulching p. clean cul¬ 
ture, Mont_ 534 

Partridge berry, notes- 143 

Pasteurization, resistance of lactic 

acid bacteria to—-- 675 

{Bee also Cream, Milk, eto,) 

Pasture grasses— 

analyses, U.S.D.A--- 227 

fall sowing, Wash--- 98 

mixtures, U.S.D.A- 430 

native, of United States, 

U.S.D.A_ 227 

water requirements- 228 

Pastures— 

establishment, N.J--- 332 

fertilizer experiments —-— 227, 527 

in New England- 526 

management_ 527 

watering devices for- 188 

PatelUna sp. on strawberries_ 744 

Pathology— 

of man and animals, treatise_ 476 

papers on, frojn Rockefeller In¬ 
stitute_ - 279 

Pavements— 

construction___—__ 782 

for heavy trafiSc roads-___ 290 

vitrified brick, for roads, 

U.S.D.A_ 686 

Paving blocks, preservation-_—_ 544 

Pea— 

blight, investigations, Wis— 344 

flour, digestibility of protein_ 564 

hay, veiny, analyses, Gan_ 769 

leaf spot, treatment_—_ 846 

meal, analyses, N.Y.State- 371 

Peach— 

borer, mechanical protector for- 858 

Coryneum rust, notes__—-_ 549 

diseases, notes. Can___ 741 

diseases, studies, Va___ 544 

diseases, treatment, N.J—-_- 849 

drop disease, studies---/ 445 

juice, preparation, U.S.D.A_— 316 

leaf curl, investigations, N.Y. 

Cornell---'_- 347 

mildew, inoculation experi¬ 
ments- 647 

mildew, studies_— - 447 

mildew, studies, N.Y.Cornell— 347 

scab, treatment__— -- 247 

Peaches— 

budding experiments---- 638 

culture in Utah—___—__- 638 
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Peaclies—Coatinoed. Page. • 

cultare In Virginia- 641 

dried, inoculation experiments 

bro-wn rot tangns- 247 ' 

fertilizer experiments, Mo.^- 236 

fertilizer experiments, W*Va,— 840 

flower tbrips affecting-- 740 

infection with CMosporimi cur- 

pophilum- __ 349 

inoculation experiments witli 

brown rot fnngtis-,- 247 

irrigation experiments- 683 

marketing--- 440 

new, description, N.X.State_ 238 

zrarsery disease of- 248 

self-fertility of, Mo- 236 

smudging experiments--- 440 

spraying_ 430 

spraying, Mo.Fruit_ 538 

varieties for New Jersey, N.J— 439 

Peacock-gninea fowl hybrids, notes_ 575 

Peanut— 

butter, examination-.- 64 

cake, analyses- 870 

cake, fertilizing value--- 131 

diseases, studies--- 245 

meal, analyses-170, STO 

oil, chemical and physiological 

tests_ 362 

oil, hardened, analyses and di¬ 
gestibility--.—... 504 

shells, fertilizing value—-- 131 

stalks, fertilizing value- 131 

Peanuts— 

amino acid in_ 665 

culture and utilization- 438 

culture experiments- 227 

culture in cotton belt, U.S. 

D.A_ 40 

culture in Madras- 131 

Insects affecting-- 153 

varieties- 130 

Fear— 

Might, distribution_ 149 

blight, notes, Mont- 534 

Wight, notes, Wash- — 53 

blight, varieties resistant to— 53. 640 

diseases, notes- 447 

diseases,, notes, Can-—- 741 

diseases, treatment, N.J.—-— 349 

leaf blight, investigations, N.Y. 

Cornell_____—— 347 

psylla, notes_ 252 

psylla, notes, Conn.State_ 58 

psylla, remedies_ 556 

scab, studies- 14S 

Septoria leaf spot, investiga¬ 
tions, N.Y.Cornell—- 347 

slug, notes. Conn. State___ 58 

stigmonose, studies- 349 

thrips, California, in Maryland- 253 

thrlps, distribution of pear 

blight by—-- 149 

thrips, notes—.___ 252 


Pears-— Pag®. 

blight-proof, teste, S.Bak-_—- 388 

inoculation experiments with 

brown rot fungus_-_ 247 

of Germany--— -838 

pruning, Greg- 837 

sod mulch v. clean culture, 

Wash- 43 

spring V. fall planting--—__ 439 

varieties, Mont.-— 534 

varieties for New Jersey, N.J- 439 

varieties for western Washing¬ 
ton, Wash- — 44 

Peas— 

Alaska, amino nitrogen in_ 222 

breeding experiments, Wis_ 831 

canned, ash content_ 260 

culture experiments, Can-—— S30 

field, and oats for forage, Mo- 225 

field. Bacillus raMcicola of, N.X. 

Cornell- 329 

field, varieties. Can—___ 84 

field, varieties, XJ.S.D.A_— 830 

garden, variety tests, IT.S.D.A- 430 

mulching v, clean culture, Mont- 534 

of Burma, names and descrip¬ 
tions---—- 229 

Tangier, culture experiments, 

Wash—- ' 33 

varieties, Wash_-_ 38 

varieties and hybrids of_ 525 

wire frames for_ 891 

Peat— 

bacterized, fertilizing value_ 124 

industrial use- 488 

lands or soils. {See Soils, 
peat.) 


litter, absorptive power- 722,817,818 

moistening-- 

production and use in 1013_ 

water movement in, Mass_- 

Pecans— 

culture in Georgia-—-- 

spraying---- 

Pefjomi/a> ceptorum, {See Onion 
maggot.) 


322 

25 

322 

440 

439 


Pellagra-- 

etiology-—--- 662 

relation to diet- 464,565 

relation to insects-—- 555 

relation to location of domicile- 665 

studies-—- 167 

PclHouUria hoUroga, studies, P.R- 549 

Pemphigus hetw — 

notes —-- i - ... 867 

relation to soil moisture, 

U.S.D.A.—.. 367 

Penicillaria, culture experiments, 

Wash_-__—----' 33 


FemcilUum — 

digiiatum, relation to temper¬ 


ature -—— 545 

temperature___-___' 546 

sp., treatment.,---—149 


spp., relation to apple 848 
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FeansflvAnta— Fage. 

College aad Station, notes„- 198,700 
Institute of Animal Nutrition, 

notes ____ 900 

Pentatoma Ugata affecting Sudan 

grass, Tex--- 747 

Pentosans, determination- 713 

Pentoses, free, in plant extracts—— 712 

Peony diseases, notes--- E»G 

Pepper— 

culture, U.S.B’.A_ 297 

Spanish, canning and use, 

tr,S.D.A_ 297 

Peppermint rust, notes- 848 

Percolation, losses of moisture and 

plant food by, Tex-.,_ 019 

Perennials, herbaceous, rest period 

in, Mo_ 223 

Peri^ermua granellm^ notes_ 658 

Feridermimm cerebrum on jack pines, 

TJ,S.D.A_ 351 

Peridroma smc-ki, (See Cutworms, 
variegated.) 

Peronospora — 

hyocyami In tobacco seed beds- 147 

sparsa, notes-— 854 

Peroxidase— 

investigations_ 409 

use of term_ 329 

Pestalozzia — 

palmarum, notes_545, 650 

spp., relation to apple rot_ 348 

FMaris — 

bulbosaj, culture under irriga¬ 
tion _ 228. 

nodosoij analyses-,— 169 

Phnnerotoma tibialis, parasitism, 

Mass —_ 353 

Pharmacology, papers on, from 

Bockefeller Institute —-— 279 

Phenaeocms aoericola, notes-- 253 

.Phenol as a serum preservative- 280 

Pbenological observations at Wau- 

seon, Ohio, U.S.D.A_-— '825 

Phlegethofitim — 

quinque-maculatus. (See To¬ 
bacco worm.) 

seMa, (See Tomato-worm.) 


Phlm drummondii, heredity of color 


in, U.S.B,A——__ 644 

PhQma-^ 

apiioela, relation to celery root 

scab .— __— 647 

apii& 0 la, treatment—___ 848 

betw on sugar beet leaves, tJ.S. 

B.A —_ , 246 

hew, physiology of-._ 63 

heW, relation to sugar beet 

damping off, ,U,S.I>,A___-_ 246 

oUricarpa, treatment_ 149 

dmtructiva on tomatoes, U.S, 

B.A_ 147 

app,, treatment™_ 848 
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Pfiomopsis^ Page. 

Htri, studies, Pla—™—65 

citri, treatment—-140 

mali, relation to apple rot-- 348 

PUorbia cepetorum, (See Onion 

maggot.) 

Phosphate- 

deposits in Siam_ 220 

deposits in South Carolina-—- 518 
deposits, occurrence and min¬ 
ing _ 126 

flour, fertilizing value-.- 227 

of lime. (See Calcium phos¬ 
phate.) 

Redonda, fertilizing value, R.I- 723 

rock, dissolved. (See Super¬ 

phosphate.) 

rock, fertilizing value_ 516 

rock, for Missouri soils, Mo_- 212, 

213, 214, 215 
rock, production and use- 218, 219, 819 
rock, raw, assimilation by plants 519 

rock, raw, fertilizing value, Ba- 32 

rock, raw, fertilizing value, E.I. 723 

Phosphates— 

after effects, R.I___ 723 

comparison, R.I_ 722 

effect on nodule production_ 134 

effect on root development_ 526 

effect on soil bacteria, Wis_ 516 

effect on yield of wheat_ 729 

importance, selection, and use, 

Mass- 624 

mineral, fertilizing value_ 313 

mineral, for calves___ 460 

of animal origin_ - 126 

treatise- 126 

(Bee also Superphosphate.) 

Phosphatic slag-— 

fertilizing value _ 729, 781 

fertilizing value, R.I_— 723 

for grass lands—_____ 330, 527 

industry in Austria-Hungary_ 822 

powders, methods of analysis_ 610 

■ solubility- 619 

Phoaphatids of milk_-_ 660 

Phosphoric acid- 

absorption in soils___——- 515 

determination_______110, 803 

determination as ammonium- 

magnesium phosphate_- 204 

determination tu. 115 

determination In mineral phos¬ 
phates-■-- 13, 313 

effect on peaches, W.Va-_ 840 

fertilizing value--- — 519 

fixation by soils, P.B____' 122 

for sweet potatoes, Ala.Collegel 337 
importance in the animal organ- 

■ ism_-_—____ 758 

!n honey- 164 

inorganic, determination_ 111 

spring application—_ 625 

Phosphoric oxld In corn meal__ 752 
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PliogpliorES— Page, 

compounds, organic and inor¬ 
ganic, metabolism of, Ohio— 402 

compounds, organic, of wheat 

bran___ 404, 802 

compounds, organic, of wheat 

bran, N^X.State_ 11 

compounds, organic, therapeutic 

value_ 664 

content of the animal organism 16T 

determination_ 803 

for Missouri soils, Mo- 212, 

213, 214, 215 

lecithin, determination in maca¬ 
roni, etc_ 14 

lipoid, in animals-^ 69 

metabolism of lambs, U.S.D.A— 761 

Photosynthesis— 

artificial, studies_ 727 

in plants, studies- 627 

relation to powdery mildew in¬ 
fection, Mo___‘_ 244 

Phrugmidium — 

disciflorum on rose_ 545 

rwW, notes, Alaska_ 647 

subcorticiumj notes_ 854 

Phragmitea gigmtea, analyses- 460 

PhrynosoMa comutum, economic 

status___ 745 

Fhtliorimma' opercuUlla, {Bee Po¬ 
tato-tuber worm,) 

Phpg(j^euon fumatoT;, notes- 862 

PhyUoaniatis dtrella, notes- 655 

Phyllostieta — 

'betoa, notes_ 851 

pmicB, perfect stage of- 249 

sp., relation to citrus canker, 

Fla_ 56 

Phyllostleta, mutant form of- 249 

Phyllotreta spp., remedies- 158 

Phytlcmra — 

earyo^caulia^ notes, Conn.State _ 68 

mstatria, (Bee Grape-phyllox¬ 
era.) 

Physatoapom cpdonica, notes, N.Y, 

Cornell —-- 348 

Physics of household, text-hook- 364 

^ _Phjsiology— 

comparative, handbook- 168 

■, papers on, from Rockefeller In- 

: stitute___. 279 

PhyaoMrmes picew^ notes_ 253 

Phytin— 

hydrolysis, N.T.State-._ 11 

Importance in the animal organ¬ 
ism_ 758 

studies_ 803 

Fhytommm — 

fosticua, oviposition in relation 

to temperature_ 257 

spp. injurious to alfalfa_ 555 

Phytopathological institute at Wage- 
ningen, report_ 444 


Fhytophth^m — Pago. 

erythrosepMmj, morphology and 

cytology of-- 53 

fdberi, notes___ 545 

faheri, studies, P,R___ 549 

infestam, (Bee Potato late 
blight) 

Fhytophthora, studies-244 

Piced — 

engelmmni^ new leaf and twig 

disease of, D.S.D.A_ 351 

ru'bensj length of trachelds in— 143 
Picric acid as a titrametric stand¬ 
ard- 611 

Pig- 

club manual, N.C---791 

clubs in Arkansas, Ark_ 95 

clubs, organimtioE_ 898 

diseases and parasites, notes, 

Ala.College_ 680 

houses, movable, Wash_ 90 

houses, plans and specifications, 

Can.-,_ 783 

offal, fertilizing value- 470 

paratyphoid, immunization.—. 285 

Pigeon peas— 

injurious to pineapples___ 686 

insects affecting___ ' 153 

Pigeons— 

book_ 173 

breeding for squabs_ 173 

eggs, sexual differentiation_ 272 

inheritance in_ 371 

management, 11.8.©. A_ 872 

sex control in_-_ 272 

sex ratios in, R.I_ 369 

Pigments, plant— 

chemistry of-- —802 

production- 329 

Pigs— 

alfalfa pasture for, U.S.D.A- 379,871 
bacillary pest, typhus, or para- 

typhus of_ 680 

breeding and care--71,74 

breeding, management, Wash— 74 

breeds for pork production__ 470 

cactns for_ 70 

digestion experiments —_ 758 

dried yeast for- 467 

feeding_ 71,74,172, 470 

feeding, Wash- 74, 379 

feeding and care, 762 

feeding and management__ 172 

feeding contest in Canada^— 697 

feeding experiments—... 171,470, 571 

feeding experiments, Can___ 760 

feeding experiments, Fla——. 74 

feeding experiments, Ky__ 73 

feeding experiments, _ 266 

feeding experiments, N.Mex.^^-. 670 

feeding experiments, Nehr_376 

feeding experiments, , Ohio- 375, 

462, 871 

feeding experiments, SJ>ak—880 
feeding experiments, 'CJ.S,D.A.„ 379 
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Plgg—Continued. Page, 

feeding experiments^ probable 

error in_ 871 

fislx meal for___ IGi) 

forage crop rotations for, Mo» 200 

growth as affected by rations, 

Ohio_ S75 

growth on rations from single 

plant sources, Wis__ 367 

growth on restricted rations_ 69 

harvesting crops with, Ohio_ 871 

In Germany_ 290, 068 

inheritance of rudimentary 

manimm in_ 470 

internal parasites of, Mo_ 278 

judging_ 71 

Large White Yorkshire_ 672 

metabolism crate for, Ohio_ 380 

metabolism experiments_ 465 

metabolism experiments, OMo- 375 

pasturing on alfalfa, XJ.S.D.A_ 429 

paunch contents of freshly 

slaughtered animals for_ 672 

raising, Wash- 98 

raising in Canada_ 93 

refuse brewers’ yeast for_ 568 

sugar for_ 467 

text-book_ 791 

tuberculin reaction in_ 877 

uniform classillcation for fairs- 607 

Piling, preservation_ 544 

Pine-" 

blister rust, notes_ 351 

cones, collection_ 045 

disease, investigations, IJ.S.B.A. 448 

forests, effect on snow, U.S.D.A- 318 

moth in Bohemia_-_ 748 

oil, chemistry of-,_ 19 

rusts in Sweden_ 840 

seed beds, disinfection_ 250 

seedlings damping-off (lisea^se— 551 

seedlings, transpiration in_ 224 

shoot moth, notes, Conn.State_ 53 

spray, analyses, Can-_-_ 735 

weevil, notes._ 252 

Pineapple— 

canning industry of the world- 594 

juice, preparation, IJ.S.D.A_ 316 

Pineapples— 

as affected by shade, P.R_ 535 

cover crops for, P.R_ 535 

culture experiments_ 737 

varieties___ 737 

Pines— 

cone beetles affecting, U.S.D.A- 458 

Cuban and longleaf, oils of_18 

culture experiments___ 542 

culture in Kordland_ 542 

jack, diseases of,'B.S.I>.A_ 351 

leaf and twig oils of___ 409 

loblolly, of North Carolina—— '844 

lodgepole, utilization and man- . 

agement, U.S.B.A_ ■ 443 ■ 

longleaf, distinguishing from. 

other pines_—_-___'_ 844 

Monterey,, notes___ 739 
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Pines—Continued. Page, 

screw, of rhillppines—433 
shortleaf, life history, It.S.D.A- 443 

southern, utilization of waste— 615 

stand of In relation to soli 

moisture___—— 81,6 

western white, seed production, 

U.S.B.A_——— 144 

Pinus spp,, length of trachelds in— 143 

Pipe, woodf‘n stave, construction 

and use---—-- 886 

j Plpimculids, life history_-__— 8G0 

! Pipuneulus spp., parasitic on sugar 

t beet leaf-hoppers- 747 

Piroplasmosis— 

in sheep_____-_ 282 

relapse in___ 281 

PiHfiodoa strohi, notes_ 252 

Pituitary extract, effect on resting 

ovary in fowls_ 472 

Plague— 

transmission_- 45(5, 552 

transmission by bedbugs__ 747 

transmission by fleas_ T49 

Planera aguatlca, culture for wild 

ducks, U.S.D.A_—. 251 

Plant— 

anatomy, treatise_—_ 724 

cells, reaction to plant lice-_ 444 

cMnifisras, notes_-_ 429 

diseases— 

development in transporta¬ 
tion___ 741 

identUlealion, Wash_ 97 

in Alaska, Alaska_ , 646 

in Canada, Can_-___ , 741 

in Crimea.____ 052 

in Denmark_—_—- 840 

in France_-_ 51 

in Klostcrneuburg-___ 444 

in Mauritius_- _ 444 

in Nigeria_ 145 

In Queensland___ 51 

in Bouthem Nigeria—,_ 741 

in Sweden_ _—_ 840 

In Virginia, Va__ 544 

in Wagf3ningen_ 444 

in Washington, Wash-—- 98, 698 
in Western Australia— 845 

in Wisconsin, Wls-_— 344 

physiological, investiga.- 

lions___ 740 

treatise -__ 646 

treatment-—,_-_ 151 

(Bee also different fmt 
plants.) 

ecology of Salton Sink—— 525 

efflorescences, exudations, and 
incrustations under arid con- 

ditions-—__ 825 

extracts, measurement of dias¬ 
tase activity_ 315 

food, loss by percolation, Tex- 619 

hairs, relation' to nitrogen as¬ 
similation___ 30 
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Plant—Coatinnefl. . Page, 

inspection. {Bee Nursery iH' 
Bpection.) 

lice, effect on plant cells- 444 

lice, notes----- 252 

(Bee also Apple apMs, 
eio.) 

nutrition, review of investiga¬ 
tions--- SI 2 

nutrition, rOle of clilorin in— 725 

nutrition, theory of- 124 

organs, penetration by light- 427 

oxidases, review of literature— 426 

parasites, adaptive specializa¬ 
tion_ 740 

physiology, electrical conductiv¬ 
ity in- 626 

physiology, relation to pruning, 

Oreg--- 837 

physiology, review of investi¬ 
gations- 512 

physiology, treatise—-- 425 

pigments, chemistry of- 802 

pigments, production___ 320 

poisons and stimulants, inor¬ 
ganic, investigations- 327 | 

quarantine regulations in Porto | 

Rico_ 441 

roots, effect on soils-- 216 

roots, plant food set free by— 325^ 

shoots, cell adjustment follow¬ 
ing decapitation or inversion- 827 

Plantain disease, notes- 545 

Plants— 

absorption of ions by- 521 

anthocyanin in_ 824 

aromatic, culture- 643 

as affected by antimoniacal 

salts- 30 

as affected by climatic com¬ 

plexes and other external fac¬ 
tors_ 221 

as affected by environment- 126 

as affected by freezing,- 428 ' 

as affected by gas--- 629 ' 

as affected by naplithalin- 523 

as affected by plant metabolism 

products----— 825 

as affected by salicylic alde¬ 
hyde- 328 

as affected by smoke-- 428, 629 

as affected by ultraviolet rays— 28 

blossoming dates, U.S.B.A- 825 

colonial, treatise- 437 

deep-rooted, for grass land—_ 431 

desert, investigations- 221 

desert, osmotic pressure in- 628 

electroeulture experiments- 827 

electrocultiire, review of litera¬ 
ture_-- 690 

feeding power___519, 626 

forcing to blossom during win¬ 
ter - 521 

fumigation with hydrocyanic 

acid gas--- 522 ' 

growth as affected by atmos¬ 
pheric pollution-—-._126 


Plants—Continued. Page, 

gi'owffh as affected by carbon 
bisulpMd, Wis———— 323 

growth as affected by light— 128, 826 
growth as affected by radio¬ 
active earth----— 123 

growth in charcoal_ 540 

growth in mercury vapor light- 826 

growth in relation to climate, 

U.S.B.A-- 116 

growth in water culture___ 223, 628 

growth, internal factors in_ 827 

growth, studies_ 28, 221 

healthy bactericidal properties- 740 

heliotropism in- 129 

herbaceous, culture experiments, 

Can_ 236 

immunity in_ 740 

imports, U.S.B.A_ 827 

irritability in_ 29 

living, experiments with_ 495 

medicinal, culture- 643 

medicinal, culture, Can---- 842 

nutritive exchanges in_ 425 

of New Zealand for North Amer¬ 
ican gardens-._- ■ 842 

oil production in___ 029 

oleaginous, culture and utiliza¬ 
tion _-_ 438 

ornamental, for unfavorable city 

conditions_ 442 

oxidation ferments of_ 409 

perennial, for southeastern 

Alaska, Alaska_ 638 

phylogenetic relationships_ 822 

physiological characters of_ @29 

poisonous, feeding experiments 

with_-_ 384 

poisonous, in Western Austra¬ 
lia _-.. 846 

production capacity, inheritance, 822 

resistance to diseases___- 740 

rest period in. Mo-— 223, 520 

root systems of_ 626 

seed, of Vermont, Vt--- 330 

transpiration and sap ascent in, 

treatise__ 127 

ti’anspiration in_—_ 628 

tropical, treatise-—_ 221 

useful, text-book-——- - 96 

variation and selection in-.^_ 822 

variegated, anatomy of-—-- 724 

water culture, new method_ 628, 

water requirements, U.S.B.A—726 

wild, use as food—___ 461 

woody, rest, period in, Mo_ 223 

Ptasnodiophora hrasaicce, (Bee Cab¬ 
bage club root.) 

Plasmoparu — 

euTiomls, notes----__ 146 

mticoU, studies-— 55, 248, 645 

Plaster, land. (Bee Gypsum.) 
PlectodiaGella piri — 

n.g. and n.sp., description—..*-. 649 

notes**___ ,'350 

PUnodomus deatfmm, distribution 
and prevalence******,*.**-.**..._ 74S, 
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Bage. 

PteosphmruUna sp*CU alfalfa^- 848 
Pleuro-pnemnonla, conta-gious. {Bee 
Influenm, equine,) 

FloMa interpunctellu, (Bee IntliaB” 
meal moth.) 

Flows— 


motor, tests_190, 589 

tests_ 291, 891 

Plum— 

aphis, leaf curling, remedies— 555 

borer, studies, IT.S.D.A_ 454 

eiirculio, life history-. 159 

curculio, notes_ 2.52, 052 

curculio, remedies, N.Y.Cornell- 59 

diseases in Prance_ 54 

flieases, notes, Can_ 741 

diseases, notes, N.J_ 349 

diseases, studies, Va_ 544 

stigmonose, studies_ 349 

yellow leaf, investigations, N.Y. 

Cornell_ 347 

Plumage patterns in fowls, Me_ 75 

Plumbing, country practice in, 

treatise __ 590 

Plums— 

culture in Utah_ 638 

inoculation experiments with 

brown rot fungus_ 247 

Japanese and hybrid, wilt dis¬ 
ease of_ 248 

new, description, N. Y.State_• 238 

sod mulch V. clean culture, 

Wash_43' 

spring V, fall planting_ 439 

varieties, Alaska_ 638 

varieties for New Jersey, N.J— 439 

varieties for western Washing¬ 
ton, Wash___ 44 

Pneumonia, equine, (Bee Influ¬ 
enza, equine.) 

Pneumonitis in pigs_ 774 

Podosphwra — 

leucotrieJiaj, notes_ 846 

spp., investigations, N.Y. Cor¬ 
nell_ 347 

Fe3,mpofiella n.sp.(?) on wheat— 848 

Pmcilocapms Uneatus, notes, Conn. 

State_ 58 

PmcilQBcptiis relation to fire 

blight_ 744 

Pogommyrmex tarhatus rugosua, 

remedies, Arte_ 57 

Poisons— 

effect on apples and potatoes_ 329 

effect on germ cells, Wis_368 

Foies, preservation-*.,___ 544 

Peltmia ■ susceptibility to nic- 

otin—___——— 256 

Fotpgonia interrogatioMs, notes, 

■ Conn.State__ 68 

Polyneuritis— 

experimental. In birds_ 167 

gallinaram, etiology_ 279 


Polyperus ^— Page. 

lignosus (Fames semMostm)^ 

notes-- —**—74,1 

spp., infection of wood by--.« 651 

Polysaecharlds of lower fungi- 411 

Pomelos— 

and oranges, hybrid between-.* 441 

fertilizer experiments, Fla- 48 

Pomology, bibliography--- 537 

PorVe hjerhandrellaj notes- 554 

Foria Jiupoluif/HUa attacking Teplh 

rosla Candida —-- 545 

Pork— 

and pork products, preserving 

and pickling_- 259 

as a substitute for beef in 

French army- 163 

cost of production_ 259 

cuts of- 259 

inspection and handling in meat 

trade_ 259 

value in the diet_ 259 

Porthetria dispar, (Bee Gipsy 
moth.) 

Porto Rico— 

College and Station, notes- 900 

Station, report___ 599 

Posts, preservation -_ 644 

* Potash— 

^ deposits in Nevada-_ 425 

deposits in southeastera Cal¬ 
ifornia_ 618 

deposits in Spain_ 26 

effect on peaches, W.Va——- 840 

fertilizers, effect on sugar beets- 434 

fertilizers, effect on tobacco, 

Ohio.. - . 732 

fertilizing value, Ohio__ 828 

for muck soils, Wash—_ 33 

for sweet potatoes, Ala.College- 337 

from cactus_-_— 234 

from sawmill waste_ 819 

industry in Austria-Hungary— 822 

industry in California,___ 819 

industry in Germany_—_- 618 

loss by leaching, P.R___ 122 

relation to yellow-berry in 

wheat, Colo_ 42 

salts, imports Into United 

States-_ 025 

salts, production and use_218, 219 

spring application_ 625 

V. sodium for sugar beets_ 135 

Potassium— 

bichromate, effect on milk__ 563 

chlorid, effect on germinating 

. plants---—- 128 

chlorid, use with seaweed__ 331 

cyanid, effect on trees— 164, 656, 726 

determination___ 710 

, liberation from soils, Ill_ 517 

nitrate, effect on germinating 

plants_—_ 128 

of biotlte, availability_ 722 

permanganate, fertilizing value- 841 
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PotasMii]32—Ckintiiiwed. Page- ! 

persulphate, oxidation of carbo¬ 
hydrates by~.--—-- 602 

siilpliate, effect on powdery mil¬ 
dew infection, Mo- 244 

sulphate, fertilizing value- 432 

Potato— 

bacterial ring rot, studies- 146 

beetle, Colorado, in Germany— 158 

beetle, Colorado, notes, Conn. 

State- 68 

beetle, Colorado, remedies, Ya. 

Truck_ 358 

black heart, description, Can— 741 

blight, treatment, Wash- ■ 97 

blossoms, secretion of stigmatic 

fluid by, U.S.D.A- 233 

canker in Sweden--- 846 

disease, new, description- 346 

diseases, hill selection as a pre¬ 
ventive, Wash_!- 98 

diseases in Western Australia_ 845 

diseases, notes_ 147, 849 

diseases, notes, Can_ _ 741 

diseases, notes, Va_ 544 

diseases, notes, Wash_ 62 

drying industi’y in Germany_ 715 

flakes, preparation- 162 

flour, digestibility- 361 

flour, preparation_ 162 ^ 

foliage hay, composition and 

feeding value- 759 

Pusarium diseases, studies, N.Y. 

Cornell-._ 849 

late blight in Bohemia_—_ 851 

late blight in Cuba--- 446 

late blight, treatment- 742 

leaf, albuminous crystalloids in- 824 

mosaic disease, transmission by 

tnbers_ 850 

peeling’s, dried, analyses, 'Wis— 508 

powdery scab in Oregon- 850 

powdery scab, notes- 146 

scab, relation to beet scab- 647 

scab, relation to temperature, 

GwS.DA___ 245 

scab, treatment- 24G 

spindling-sprout, N.T.State— 52, .346 

Starch, prepai*ation--- 162 

steins, Rhizoctonla lesions on_ 548 

tuber worm, remedies,' Wis-«._ 351 

YerticilHum wilt, studies-- 244 

wart disease in England- 850 

wart disease, treatment-- 446 

Potatoes— 

as affected by poisoning-329 

as poultry feed, Wash- 08 

breeding ,experiments, U.S,D.A- 233 

changes in during drying- 661 

cold-storage, diastase activity— 315 

cost of production, Can.^--- 831 

culture__ 398 

culture, Mont___:_ 636 

culture. Wash_—____ 40, 08 

culture experiments- 731,834 


Potatoes—Continued. Page, 

culture experiments, Alaska™ 032 

culture experiments, Ariz—__ 31 

culture experiments, Can_ 830 

culture for forage, Wash___ 34 

culture, implements and ma¬ 
chines for-—— 891 

culture on muck soils, Wash_ 33 

culture under dry fanning, 

Mont_-_— 632 

culture with fruit trees, Mont- 534 

effect of change of seed_ 331 

ensiling with lactic acid-- 268 

fertilizer experiments- 219, 

326, 617, 625 

fertilizer experiments, Can_ 237, 

286, 728, 831 

fertilizer experiments, Me_ 33 

fertilizer experiments under Ir¬ 
rigation on sandy soils_ 286 

home mulched n. northern seed, 

Nebr_ 336 

identification of varieties_— 297 

In the dietary_ 695 

insects affecting, Iowa_ 352 

irrigation experiments_ 286,884 

irrigation experiments, Nebr— 827 

lightning injury to_ 346 

marketing-;- 69S 

marketing, IT.S.B.A_ 40 

marketing cooperatively_ 491 

mulching experiments, Mont_ 526 

phloem necrosis in_ 62 

rotation experiments, U.S. 

D.A_ 429, 829 

seed certification, Wis- 336 

seed, from light soils for heavier 

soils_ 531 

seeding experiments_ 227 

selection experiments, Mont_ 526 

selection experiments, U.B.D.A. 233 

selection experiments, Wash_- 698 

small V, large tubers for plant¬ 
ing—.—.—. 834 

spraying experiments, N.Y, 

State- — 40, 336 

spraying v, dusting——_-_ 636 

spraying n. dusting, N.J—-_ 336 

sprouting before planting_ 331 

■ sugar In-—. 310 

sugar in, N.H——_ 223 

thinning 'and spacing experi¬ 
ments, Mont._-_ 626 

treatise ——____-__ 631 

use as food- - 864 

use in bread making---- 162, $65 

varieties_—_■_—_' 330 

varieties, Can_-_— 728 

varieties, ’U.S.D.A___ 728 

varieties resistant to blight-^— 849 
yield as affected by color of 

seed------ ■ 433 

yield as affected by weather, 

■O.S.B.A- 716 

yield on alfalfa stubble, Hebr-» 828 
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Poultry— 

animal food for—-- 5)T2 

appliances, descriptions- 783 

as affected by rations from sin¬ 
gle plant sources, Wis- 308 

MMiograpliy —-- 575 

breeding and management- 77 

clubs in Arkansas, Ark- 95 

demonstration car work, U.S 

I>.A_— 273 

disease, inyestlgatlons, Wis- 389 

diseases, notes- 273 

diseases, notes, N.C- 880 

diseases, notes, Wasb-97, 98 

diseases, treatise-- 681 

experiments, Can- 762 

experiments, Wash- 76 

external parasites, N.Y.Corneli- 353 

fancy points v. utility- 172 

feeding experiments, Can- 763 

feeding experiments, N.C- 763 

feeding experiments, Wasli- 299 

fisb' meal for_ 169 

bouses, construction- 273, 783 

bouses, construction, Conn. 

Storrs_ 691 

bouses, construction, Wasb- 98 

bouses, tests, Can- 702 

inbreeding experiments- 572 

industry in Canada_ 93 

industry in Germany- 296, 572 

industry in New York State- 273 

Judging- 172 

keeping, text-book- 598 

late summer care, Wash- 98 

line breeding, Wasb- 77 

manure, treatment and use, 

Mass -- 218 

marketing in Minnesota_- 492 

notes, Okla__—__ 672 

notes, Wasb —---- 97, 698 

parasites, notes, N.Y.Cornell— 483 

pure-bred, marketing- 77 

raising, outline for study of_ 697 

refrigeration, XJ.S.D.A-! COO 

secondary sexual characters, 

changes in- — 272 

sex-linked inheritance in, Mo_ 271 

shows and associations_ 872 

supply and consumption in Itb- 

, aca, New York- - 672 

survey of Jackson County, 

W.Va_ 173 

trap nests for, U.S.D.A_ 473 

treatise_ 77,173,473 

{Bee at$o ■ Chickens, Bucks, 

©to.) 

Powdery mildews, relation to hosts, 

Mo- 244 

Prairie grass— ^ 

culture under irrigation_228 

notes—'- S34 

Precipitins, production___^_ 84 

Pregnancy'— 

. diagnosis--:- 176, 207,477 

early, effect on development of • 
animals, Mo—__ 265 


Preservatives— Page, 

and other chemicals in foods- 66 

food, advantages and disad¬ 
vantages --—.— 577 

Prickly pear. (Bee Cactus.) 

Prioninaj, larvse of, B.S.D.A—-- 360 

Priatomeridla agiUSf parasitism, 

Mass —___ —353 

Privet, swamp, culture for wild 

ducks, II.S.D.A- 261 

Prodenia ornit}iogaU% notes, Iowa- 362 

Prodome 'barhcrella n.sp., descrip¬ 
tion- 748 

Proso— 

analyses, S.Dak—- 361 

as a table food, S.Dak—-- 361 

cnlture experiments, U.S.B.A— 633 

Prospothrips cognatus, Investiga¬ 
tions, U.S.B.A_ 354 

Prospaltella perniciosif life history- 267 

Protascm colorans n.g. and n.sp., 


Proteid. (See Protein.) 

Protein— 

ammonia, determination in 

water_ 601 

cleavage products. (Bee Amino 
acids.) 

digestion and absorption in 

animals_ 660 

effect on nutrition and growth- 462 

food products, determination of 

decomposition In___ 112 

free amino groups in- 201 

from cereals and milk, effect 

on growth- 465 

from different sources, effect 

on growth_-_ 262 

from different sources, value, 

Wis- 367 

from different sources for milk 

production___—_-_- ■ 275 

from various grains, digesti¬ 
bility - 361, 664, 758 

intake, effect on growth- 262 

intake, effect on muscular work- 166 

intake, effect on uric add for¬ 
mation_ 462 

metabolic relationship to glu¬ 
cose- 201,808 

metabolism as affected by mas¬ 
tication ___- 366 ' 

^metabolism of white races in 

Tropics- EGO 

metabolism of yeast and mold 

fungi- 202 

methods of analysis-_—_ 408 

minimum, review of literature- 68 

minimum, studies___ 262, 868 

muscle, specific heat of-,_ 666 

nitrogen table for feeding stuffs- 711 

nutrition of Iambs, U.S.B.A— 761 

requirements of dairy heifers, 

Mo- 274 

requirements of workingmen_' 662 

requirements under ' different 
conditions-_____—™ 868 
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l‘roteiii"--“C0]i2tlnue(1. Page, 

storage, relation, to acidosis-368 
substances, decomposition In 

milk-—___ —~——— 714 

Tegetabie, utilization by the ani¬ 
mal organism_ 505 

Protoplasm— 

as affected by bivalent cations- 328 

as affected by Sliumann rays— 224 

permeability_ 127 

Protozoa— 

counting, new method-- S09 

media for multiplication 809 

of rice soils_ 23 

relation to soil bacteria—:- 515 

role in plants—__ 425 

soil, studies_ 621 

Prunes— 

benzoic acid in-_ 15 

dried, inoculation experiments 

with brown rot fungus- 247 

pruning, Oreg_ 837 

Pruning— 

effect on formation of apple 

fruit buds, Va_ 735 

monograph, Oreg_ 837 

notes, Kans- 339 

summer, Wash- 98 

treatise_ 83S 

Prussian blue, determination in tea- IS 

Prussic acid, (See Hydrocyanic 
add.) 

Fmcaphom — 

mmhiella n.sp., description- 748 

efigelella^ life history_ 655 

Pseudoanthrax bacilli, biology- 579 

Paeudoeoccus — 

grmsi n.sp., description_ 653 

spp., in Crimea_ 652 

Pseudemonue — 

ealcia, notes_ 631 

€%tn n.sp,, description, U.S.D.A- 149 

Pseudopezlm-^ 

med-ic^agmis, notes- 846 

HMSf studies, N.y.Cornell- 347 

Paitliyrua spp. in bumblebee nests— 658 

Pawoptea — 

cervinm n.sp., description-- 680 

cemmunis QVia, life history- 384 

notes--,___ 652 

ma-U^ remedies--- 555, 857 


pgri ipprricota,} (See Pear 
psylla.) 

pieronm ribesU. (See Currant 
worm, imported.) 

Public— 

buildings, inspection in South 


Dakota -- 67 

health, relation to entomology- 152 
Puednia — 

mtirrMnij notes___ 249 

awdiW;, notes_—_' 548 

gtmmurum in Bavaria-___847 

gMmmrum in Dnifed States- 744 


Puccinia —Continued. P«ge. 

graminis^ relation to iinmuBe 
host plants————- 245 
■graniiniSf relation to immune 

host plants, TJ.S.D.A———- 345 

malvaceanmhf spore formation— 145 

malvaceantm, transmission_ 445 

menthw on Japanese pepper¬ 
mint_— S48 

prostU, notes -- 741 

pruni, notes- 54 

pulsatillw, specialization of_ 545 

rfiamni, negative heliotropism 
of urediniospore germ tubes— 330 

spp., notes-145, 146 

spp. on corn in Barbados—_- 445 

spp., overwintering--- 647 

Pulp mill refuse, analyses, Can_ 723 

Pulvinoi'ia — 

acericola^ notes_-_ 252 

gastcralpha, life history_ 555 

vltia i’^innumeraMlis)^ (See 

Maple-scale, cottony.) 

Pumping for irrigation- 

cost data, Ariz- 87,688 

treatise_— 884 

Pumps— 

American Humphrey, descrip¬ 
tion -_*_ 488 

centrifugal, motors for- 690 

centrifugal, tests___ 690 

deep-well, description_ 4S8 

Purdue University, notes___ 99 

Purin compounds, decomposition In 

digestive canal_ 263 

Pus cells. (See Leucocytes.) 

Pyralis vitana, biology and control_ 555 

Pyrus spp., inoculation experiments 

with brown rot fungus_ 247 

Pythiacyatia citrophthom, studies-, 55, 5TO 

Pythium deharyamiMt relation to su¬ 
gar beet damping off, U.S.D.A_ 246 

Quail, domestication, Wis_ 381 

Quercus of eastern North America-- 646 

Quince— 

blotch, studies, N.H_— 247 

disease.^, notes, Can—-—--- 741 

diseases, treatment, N.j_ 349 

fire blight, description_-_ 447 

leaf blight, Investigations, N.Y, 

Cornell-■---— 347 

parasitic disease of___—— 54 

varieties for New Jersey, N,J— 439 

; Quiniu, use against rabies-,__ 580, 774 

Babbits— 

I Bacterium tularense in-,__ 451 

I English, iinit-character con- 

! stants in--- 267 

I Inheritance of coat color In-- 767 

I treatise_-_-_ 174 

Kabies^— 

diagnosis—---— ISO 

immunization___:___ ■ 387 

treatment- —580,774 
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Eadio-actiT€ earth, fertllMng value- 123 
Eadio-activity— 

effect OB soil organisms- 23 

in Minnesota soils- 417 

of soil gas—-- 211 

of soils and water, treatise- 809 

Eadishes— 

morphology and biology- 638 

mulching v. clean culture, Mont 534 

resistance to club root, Vt- 52 

utilization of atmospheric nitro¬ 
gen by- 627 

Radium— 

emanation and weather at 

Manila, U.S.D.A--,. 717 

emanations of the atmosphere,,,™ 211 

fertilizing value_ 625 

Rag waste, fertilizing value--— 125 

Rain- 

fertilizing value, Can™- 716 

gage, eight-day recording, 

U.S.D,A.—'- 118 

nitrogen content- 617 

Rainfall- 

computing run-o,ff from- 775 

In Autralia_016, 807 

in British Isles_ 20 

in California, U.S.D.A_ 716 

in cotton belt of United States- 20 
in eastern United States, 

U.S.D.A_-_117,118 

in New Bedford, Massachusetts.. 212 

in New Zealand, U.S.D.A_ 118 

in Nile basin. 510 

‘ in Queensland- 212 

in St Croix-—..— 807 

in Texas- 788 

in United States, factors de- 

Wmihing, U.S.D.A-- 319 

in United States, relation to 

agriculture, U,S.D.A--- 715 

in western United States, 

UAD.A_ — 319 

in western Washington, Wash- 299 

map of United States, U.S.D.A- 318 

monsoon/' U.S.D.A_ 118 

records, value.- — 212 

regions of United States, 

U.S.D.A—_ 318 

relation to ground water- 322 

relation to protein content of 

wheat, Utah- 41 

relation to spring wheat yield, 

U.S.D.A_,_ 117 

relation to water , level- 806 

Raisins, dried, inoculation experi¬ 
ments with hrown rot fungus- 247 

Ramona stachyMes^ oil 'df-._ 202 

Ramularictr^ 

areola, notes--—-- 741 

maeroapora, relation to apple 

rot-__—-- 34S 

spp. in potatoes, N.Y.Cornell_- 849 

Range management in New Mexico, 

U.aD.A-..,——- 268 


Rape— Page. 

culture, Mass-- ———- 238 

culture experiments, Mo-- 33 

culture experiments, Wash..—- 33, 34 

for forage. Mo.—-- 226 

pasture for pigs, S.Dak—- 380 

seed, analyses--- 870 

seed cake for grass lands- 527 

seed meal, analyses——— 170,870 
Raspberries— 

breeding experiments, Alaska-- 637 

crossing experiments. Wash.._ 44 

culture. Wash- 47 

fertilizer experiments, Wash— 48 

for home and commercial plant¬ 
ing, W.Va_-_ 537 

irrigation experiments- 683 

new, description, N.Y.State_ 238 

picking and packing, Wash™ 47 
red, shipping experiments, 

U.S.D.A____ 642 

training, Wash--- 47 

varieties, Wash___ 47 

Raspberry— 

anthracnose, perfect stage_ 350 

juice, preparation, U.S.D.A_ 316 

Rat fleas. (Bee Fleas.) 

Rat-proofing public docks of New 

•Orleans_- 552 

Rations— 

acid and basic, effect on am¬ 
monia production_ 368 

balanced, Wash_ 97 

balanced from restricted sources 69, 

367, 465 

balanced from restricted sources, 

Wls_ 367 

calculating_-_ 170 

effect on development of swine, 

Ohio-—-- 375 

for Arab soldiers_ 68 

Rats— 

growth as affected by protein in¬ 
take-:_ 262 

growth on restricted rations—- 69 

injurious to coffee trees, P.R_ 536 

Rattan supply of Philippines-_— 646 

Ravinia n.spp., descriptions_—- 168 

Razoumofskya tsugemis, new hosts- 66.1 

Reclamation Service. (Bee United 
States Geological Survey.) 

Remnmria — 

alnifructella n.sp., description-- 748 

dorsivittcUa, life history___ 655 

milleri n.sp., description__ 665 

Bed bug, false, notes_ - , 252 

Red clover, (Bee Clover, red.) 

Red dog flour, analyses, Wis-_' 568 

Reductase, investigations_■_ 409 

Redwater— 

immunization___ 384 

In cattle, studies_- ' 384 

Rhodesian. ■ (Bee African coast 
fever.) 

(Bee atm Texas feverj 
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Eeforestation— Page, 

in Black Hills National Forests 843 

in France----— 541 

in motmtains of northern Idaho-. 242 

in National Forests--- 645 

of pine lands- 542 

Eelationships, determination- 822 

Memigia repanda, studies--- 560, 654 

Eeproductlon— 

as affected by mineral content 

of rations_ 666 

bibliography- 168 

in fowls, studies, Me-74,86 

physiology of- 168 

physiology of, Wis-—- 369 

Reptiles, blood parasites of- 152 

Eeserroirs, small earthen storage, 

construction_ 885 

Resins— 

determination in hops--— 507 

formation and flow in trees, 

U.S*D.A__ 543 

soft, In storage hops, U.S.D.A._ 709 

Respiration— 

apparatus for small animals_ 265 

experiments with steers, XJ.S. 

B.A_ 72 

Respiratory exchange. (Bee Gas¬ 
eous exchange.) 

Restaurants—_ 

inspection in Missouri- 164 

inspection in Montana_ 67 

inspection in Nevada, Nev_^ 661 

Inspection in North Dakota, N. 

Dak_ 753 

law in Florida- 165 

Reversion in cattle_ 668 

Rhabditin, notes_ 681 

Eliahdopterus picipes, studies, D.S. 

_ 456 

Rhagpietis — 

pomoneUa, (See Apple mag- ^ 

got.) i 

spp. on cherry--- 561 i 

Rlieosperangium aphanidcrniatus n.g. 

and n.sp., description, D.S.D.A__ 648 

Rhinoceros beetle, notes.--- 154 

BMzina ifbftata, studies, U.S.D.A_ 150 

lihl^octonia—‘ 

lesions on potato stems-^..-._ 548 

relation to pine seedling damp¬ 
ing-off —---- 551 

Rhteoctofiio— 

meMeagmiSf notes_ 846 

sp., relation to sugar beet damp¬ 
ing off, U.S.D.A___ 246 

spp. in America__ 350 

nigricans-^ 

on dead or dormant sugar beets, 

D.S.D.A--- 246 

relation to temperature___ 645. 

' RhimstilbeUa rubra n.g. ‘ and n.sp., 

description —-- 647 

^ Rhode, Island Station, report-.-._ 898 

Rhodes graSs^ culture under irriga- 
' tlon _■' 228 


Fai®. 

Rhodesian red water. (Bee African 

coast fever.) 

Bhopohata vaccwiimia, notes, Mas— 352 

Rhubarb, culture, Wash____ 44 

Rhynchophorus ferrugineuS:, notes- 154 

Rice- 

amino acid in_ 665 

bran, analyses---- 568, 870 

breeding , experiments- 234 

cultivated, origin--—- 428 

culture in California, U.S.D.A- 834 

culture, machine plowing in_ 190 

diseases in India- 846 

feed meal, analyses_-_ 870 

fertilizer experiments___- 227 

fertilizer experiments, La_ 32 

flour, use in bread making-.;_ 260 

Improvement by selection and 

crossing- 2S4S 

insects affecting-——_ 850 

irrigation, U.S.D.A_ 337 

judging and study in high 

schools___ 398 

kernel protein, hydrolysis prod¬ 
ucts of___— S67 

meal, analyses-.-___ 170 

meal for pigs, U,S.D.A_-_ 761 

meal injurious to pigs, Can-— 775 

oil and fat, chemistry of_ 506 

polish, analyses- 870 

polished, use by Philippine 

scouts_ 261 

polishings, chemistry of- 504 

polishings, phosphotungstate 

precipitate- 16T 

pollination studies- 234 

rotation experiments, La- 32 

tipulids and tabanids affecting- 555 

transplanting experiments.^_ 234 

varieties_-_ 130 

water weevil, remedies_ 257 

withering of panicle in—- $50 

yellow grains in, cause--— 648 

Rinderpest- 

blood, virulency in water 

leeches_—-——_ 807 

virus, cultui’e experiments__ 180 

River— 

discharge, correction for chang¬ 
ing stage- 777 

discharge, handbook--— 287 

measurement. (Bee Stream 
measurement.) 

Rivers, water level in-— 822 

Road— 

departments, organization—— 782 

engineering, hand level for- 393,688 

machinery, notes-189, 088 

machinery, specifications_— 289 

materials of New York—_ 782 

. materials'Of North Carolina- 688,780 

models, U.S.D.A-.. , 393 

Roads— 

Abney hand level for—__ 688 

administration, U.S.D.A.^—....- 290 
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Beads—Continued® Page, 

administration in Kansas™- 695 

administration in Maine_ 889 

administration in Michigan- 486 

administration In Minnesota— 688 

administration In Nebraska- 888 

administration in New York™ 393 

administration in North Car¬ 
olina_ 780 

administration in North Dakota™ 683 

administration in Ontario_ 289 

bituminous, surface treatments- 782 

brick-surfaced, in King County, 

Washington_ 781 

concrete, construction — 781, 782, 890 

concrete, in Ontario_ 289 

concrete paTements for, U.S,D.A_ C85 

concrete v. macadam- 588 

construction and maintenance- 889 

construction and maintenance, 

■U.S.D.A_ 889 

construction, economics of_ 688 

construction, financing_ 782 

construction in New Jersey_ 686 

construction in swamps_ 189 

drainage_ 688,782 

gravel and sand clay_ 782 

heavy traffic, pavements for_ 290 

in relation to tire width and 

weight ■ of load_ 782 

macadam, traffic values_ 290 

macadam, transmission of pres¬ 
sure through_ 486 

maintenance cost data_ 890 

maintenance, relation to traffic- 290 

masonry and foundations for_ 782 

mountain, construction_ 782 

preservation experiments, XJ.S. 

D,A_ 686 

sand clay and topsoil, for North 

Carolina___ 688 

state management of, U.S.D.A— 290 

survey and plana for_ 782 

surveying and mapping_ 688 

traffic factors_ 289 

treatise__—__ 393 

vitrified brick pavements for, 

U.S.D.A——_ 686 

Hock phosphate. (See Phosphate.) 
liockcfeller Institute for Medical Ee- 

search, studies from_ 279 

Eodent disease, new, transmissible 

to man—_ 450 

'Eodents—> 

injurious in Canada-_ 552 

parasitic acari on___ 169 

Mmmerid analyses___ 466 

Boentgent :rays, effect on vegetation- 31 
Hoofing, metallic, as affected by 

smoke—------—_ 428 

Root*— 

cellar, description, Can_ 783 

crops, culture experiments_ 227 

crops,' culture for fall and win¬ 
ter use. Wash- 34 

crops for work horses—._ 471 
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development as affected by phos¬ 
phates --— - ——626 

maggot, remedies, Wash——— 62 

systems of agricultural plants- 620 

Roots— 

contractile, structure and func¬ 
tion ---——-- 724 

toxic excretions from-——-. 31 

Rope fastenings, tests-— 190 

Rose— 

beetle In Samoan Islands--- 158 

black spot, investigations, N.Y. 

Cornell_ 347 

chafer, western, notes- 740 

diseases, notes.- 854 

leaves, antliocyanin in—-- 523 

mildew, inoculation experi¬ 
ments--- 647 

mildew, investigations, N.Y. 

Cornell___ 347 

mildew, studies- —-- 447 

scale, life history and habits-— 557 

RoselUnia l)othrina attacking cam¬ 
phor_ — 545 

RoselUnia disease of cacao—— 448 

Roses— 

culture, treatise-—-- 844 

inoculation experiments with 

brown rot fungus_—— 247 

new, description- 644 

new, description, S.Dak—-— 337 

Rosollc acid test for milk_ — 116 

Rotation— 

experiments--- 527, 728 

experiments, Can_ 830 

experiments, Mo-- 33, 

212, 213, 214, 226 

experiments, Ohio-—- 828 

experiments, U.S.D.A_ 429, 829, 830 

experiments in Madras_—_- 131 

experiments on peaty soils_- 227 

of crops for dry farming, Mont- 632 

of crops in New Hampshire— 791 

of crops, text-book-,___ 429 

Roundworms, protection against di¬ 
gestive enzyms,_-___ 478 

Rubber- 

borer pests of_ 657 

culture in Brazil___ 50 

culture in Middle Kongo_ 646 

culture in Singapore--—-- 646 

diseases in Ceylon_ 645 

diseases in Malaya---150,151 

fertilizer experiments__ 50, 738 

handbook—.—- 50 

Hevea. (See Rubber, Para.) 

industry of. the East--' 543 

insects affecting-;..'---—— 153 

Para, fungus diseases of_ 449 

root disease, new, notes_ 741 

tapping and storage of plant 

food in—-- 543 

tapping experiments-— 642,543,646 

tapping experiments, P.B__ 536 

treatise-—- 343 
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Mu'bus GCcidental'iSs inociJlatioB, ex¬ 
periments with brown rot fnngns- 247 

liudbeckias, varieties at Wisley—536 

Run-off j computing- 775 

Bnppia maritima^ culture for wild 

ducks, U.S.D.A_ 251 

Rural-— 

communitieSj organization, U.S. 

D.A-___ 292 

communities, recreational and 

social needs-^-.- 190 

credit. (See Agricultural 
credit,) 

demonstration schools, notes— 194 

depopulation, treatise- 91 

districts, cottage building in— 490 

districts, housing in--- S93 

economics in Minnesota- 786 

economics, outline for Instruc¬ 
tion in—-- 698 

Industries, mosquito - malaria 

losses in__—-- 265 

life conference at Ontario Agri¬ 
cultural College_ 295 

moral life in middle West_ 787 

population in Boumania- 695 

population of Ifnited States, 

mortality statistics--— 594 

popiilation, shifting of^-.- 190 

problems, relation to elementary 

schools_ 896 

schools. {See Schools, rural.) 

social problems,._ 190 

survey in Clarke County, <3a., 
with special reference to 

negroes_ 694 

survey in northeastern Minne¬ 
sota- 786 

surveys, treatise,.- 593 

teachers, training centers for- 194,195 
teachers, training in United 

States_-_ 799 

Bust— * 

fungi, sexuality of- 27 

spores and mycelium In wmhIh 

of cereals_-_ 445 

Rusts— 

classification, Mo- 245 

infection experiments-—- 847 

of Bcotland'_ 145 

spore formation In— -■_ 145 

taxonomy __- 130 

transmission -- 445 

{8ce ulso Grain, Wheat, etc.) 
Ruta-bagas, (Bee S%vedes.) 

Bye— 

Abruzzi, testa, N.C- 831 

amino acid in—-- 665 

analyses—--- 734 

and vetch for forage, Mo-—220 

bran, analyses, Wis-- 568 

bread, analyses- 866 

breeding experiments-_-_ 134 

culture 'experiments,, Ariz_ 31 

culture experiments, U.S.B.A- 633 
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culture, relation to rainfall, 

U.S.D.A---- 715 

fertilizer experiments——_210, 517 

flour, composition-.^-— - 564 

grass, culture experiments—- 835 

grass, Italian, culture experi¬ 
ments, Wash- 33 

grass, perennial, culture under 

irrigation- 228 

grass, wild, culture experi¬ 
ments, Alaska_ 632 

growth in water culture__— 223 

hail injuries to___ 127 

hogging down, Ohio- 871 

irrigation by spraying_ 287 

irrigation experiments on light 

sandy soil- 286 

middlings, analyses_ 665 

middlings, analyses, Wis_ 568 

proteins, alcohol-soluble__ 162 

rust in Bavaria- 847 

rust, studies _- - 546 

seed examination_ 734 

seed, treatment with corrosive 

sublimate- 546 

straw, analyses and use as 

human food—- R66 

varieties, Alaska_ 632 

varieties, N.C_ 831 

varieties, Wash_-_ 34 

yield in relation to physical 

properties of soils_ 815 

yield on alfalfa stubble, Nebr- 828 

Saccharin, methods of analysis—414 
Saccharose— 

as affected by clilorororm and 

ether- 523 

use in bread making_ 461 

Saddle-back caterpillar, notes--.- 58 

Sage, black, oil of_ 202 

Bagittaria sagittifoUaj nitrites in.^_ 627 

Bahlhergella spp,, notes-__ 153 

Ba’metta nigra, (See Black scale.) 
Salicornia, growth in presence of 

salt--—-- 222 

Salicylic— 

acid, methods of analysis_- 414 

aldehyde, effect on plants-__ 32S 

Saline deposits in southeastern 

California—_—_- 618 

Salmonberry leaf spot, notes, Alaska 647 

Salsify, mulching v. clean culture, 

Mont-———__;__ 534 

Balmla vcrmiculataj, analyses--—- 466 

Salt- 

application to heavy soils, 

ILS.D.A---. 323 

determination in, butter___ 16 

effect on germinating plants_ 128 

effect on growth of Salicornia— 222 

fertilizing value_ - 841 

rOle in plant nutrition___— 725 

toxicity toward barley, TD.S.B.A. 323 


Saltpeter, Chile. (Bte Sodium 
nitrate.) 
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addition to diet, water distri¬ 
bution and edema following— 664 

4, alkali, combination of cMorin 

ions in, N.Mex- — 623 

alkali, effect on soil bacteria— 323 

alkali, in soils- 421 

antagonism between™ 31, 323, 521, 628 
antagonism between, U.S.D.A— 323 

effect on oxldatiye processes in 

tbe body_ 69 

effect on permeability of proto¬ 
plasm_ 328 

soluble, movement in soils- 513 

toxicity toward barley, U.S.D.A. 323 

Salvarsan, use against infectious 

bulbar paralysis_ 179 

Sambueus, Coryneum-liko structures 

on_ 545 

San Jose scale— 

control in Missouri, Mo_ 253 

life bistory and remedies, Ill_ 452 

notes_ 153, 252, 558 

remedies, Mo_ 253 

Sand— 

dunes, reclamation in California 

and Oregon_ 738 

effect of fineness on strength of 

mortar_ 781 

effect on nitrification, Va- 620 

sterile, changes in by cropping™ 325 

wearing tests- 781 

Sandalwoods, oil value- 444 

Sandpipers, dying around Groat 

Salt Lake, U.S.D.A- 251 

Sanitary inspection laws in Ohio— 261 

BanninoUtca exitiosa. {See Peach 
borer.) 

Sansevieria, fiber from- 530 

Sap ascent— 

in plants, treatise- 127 

in trees™,- 827 

Ba-ponwria o/TicinaliSj saponins in_ 524 

Saponins, biochemical investigations™ 524 

Barcophagu — 

ilTclicoMa) heliciSj notes_ 749 

utilis n.sp., description_ 8G0 

Sarcophagidjn of New England,_ 157 

Sarcosporidia in Panama__ 863 

Sawmill waste as a source of pot¬ 
ash -- 819 

Scale ' insects— 

eggs as affected by hydrocyanic 

acid gas- 855 

fungoid jjarasltes of_ 558 

Scaptcriscus didactyluSj remedies_ 452 

Sqarabseid larvm, rearing™,_ ■ 250 

BcMzoneura — 

lanigeru. (Bm Apple aphis, 
woolly.) 

spp. in Colorado™___ 85,7 

BchmioMtis MpimoUferus, notes_ 856 

School— 

children, necessity for super¬ 
vision of feeding™__ 261 

children, feeding, treatise_ 864 

28121."—16-^8 


School—Continued. Page, 

children, pntf.ic feeding of™™™ 304 

credit for oiit-of-scliool work™ 95, 

195, 507, 709, 897 
farms, management, U.S.D.A— 195 

Oard(‘n Association of America, 

report-- 599 

gardens in Philippines-- 595, 799 

gardens, notes-- 95, 

296, 390, 598, 599, 897 

grounds, improvement- 599 

laboratories, agricultural collec¬ 
tions for- 899 

lunches in London- 261 

lunches in New York City- 261 

Schools— 

agricultural. {Bee Agricultu¬ 
ral schools.) 

continuation, cooking lessons_ 792 

elementary, agriculture in_ 597, 696 

elementary, home economics in™ 696 

elementary, nature study in_ 298,790 
elementary, relation to rural 

problems_ 896 

elementary, standardization in 

Ohio_ 789 

forestry arithmetic for_ 495 

high, agricultural extension 

work in- 799 

high, agriculture in_ 94, 

195, 595, 798, 897 

high, fruit growing in„™_ 398 

high, home economics in_ 94 

high, laboratory exercLsos for_ 494 

high, moor culture in™,_ 791 

public, agriculture in_ 597, 798, 897 

public, agriculture in, U.S.D.A™ 791 

public, home economics in_ 792 

rural, agricultural booklets for™ 397 

rural, agriculture in_ 95, 597 

rural high, community spirit_ 194 

ruiml, in Kansas_ 694 

rural, material supplied to__ 792 

rural, nature study in_ 95 

secondary, agriculture in_ 798 

sccondu,ry, curricula of_ S9G 

vocational, cooking in___ 397 

Schumann rays, effect on. proto¬ 
plasm___ 224 

Bclcrotinia lihcrPkma on peonies_ 56 

Bclerotium omnivorum n.sp., des(.'rip- 

tion- 647 

BcoleconeotHa ooccfco?a, description™ 459 

Bcalptufi quadrispkwsuSf notes, Conn. 

State_ 58 

Score cards— 

dairy, relation to milk quality, 

N.y.State_ 78 

, for dairy farms___ 576, 

Screenings— 

analyses—____71, 870 

for poultry, Can- 703 

Bcudderia furcata — 

notes, Conn.State___ 58 

' studies, U.S.D.A___ 451 

Scurfy scale on Norway maple,_ 858 
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Mpimctatus in PMlippiBes™,— 562 

sp., life history_-—-- 562 

Sea water, use for irrigation- 302 

Seaweed-— 

as a source of potash- 819 

culture in Ireland___ 819 

for potatoes_ 330 

Sedge rusts, taxonomy- 130 

Sedges of Philippines_ 433 

Seedlings, phototropic responses in^ 29 

Seeds— 

as affected hy electrolytes- 727 

determination of life duration.. 128 

distribution, Alaska_ 694 

fairs in Canada_ 69 7 

germination as affected by 

naphthaiin_ 523 

germination as affected by 

nitrogenous products- 825 

germination, physiology- 29 

germination studies—310, 825, 826 
immature, formation of starch- 523 

imports, U.S.D.A_ 827 

inspection in North Carolina_ 836 

inspection in North Dakota, 

N.Dak_ 138 

law in Wyoming_ 138 

leguminous, as affected by 

heat_ 629 

relation to number of ovules— 130 

rest period in. Mo_ 520 

sampling deviee for, D.S.D.A— 836 

sterile preservation_ 727 

submerged, longevity- 30 

weed, in farm lands_ 13S 

Seismology, bibliography, U.S.D.A- 320, 717 
Selection, Mendelian interpretation. 822 

Self-feeders for fattening pigs, Mo.— 206 

Septic tanks, construction_ 691, 892 

^eptoria — 

apU, relation to celery leaf 

sp 0 »£:- 547' 

api% treatment--— 84S 

lycopcrsici, treatment_ 53 

petroselmi apiij studies, Wash. 7-12 

rifei.?, studies, N.Y.Cornell- 347 

ruUj notes, Alaska--- 647 

Sericulture. {Bee Silk.) 

Serradella, culture experiments, 

Wash___ 33 

Serum- 

cytotoxic immune, studies- 385 

determination of cholesterol in. 315 

normal, opsonins of_ 178 

of cows immunized against tu¬ 
berculosis_ 181 

of pigs, refractive index_ 483 

preparation and standardiza¬ 
tion_ 280 

preservatives, pharmacological 

action- 280 

Sesame— 

cake, analyses--- 170,870 

culture and utilization- - 438 


Sesame—Continued. Page. 

diseases in India___ 846 

oil, chemical and physiological 

tests_ 362 

oil, hardened, analyses and di¬ 
gestibility - 564 

Besamia — 

wferenSj notes_ 856 

nonagrioideSj, notes_ 554 

Beshania aculeata as a green ma¬ 
nure- 121 

Besia — 

brunneri n.sp., description__ 655 

novaroensiSs studies, U.S.D.A_ 454 

rhododendri, notes.-_ 252 

Sewage- 

analysis, text-book—-- 200 

disposal for farms_ 784, 892 

disposal from hospitals and 

medical establishments_ 486 

disposal in rural districts_ 590, 591 

disposal plants, treatise_ 785 

fertilizers from, U.S.D.A_ 219 

from dairies, purification__ 784 

from piggeries, treatment_ 684 

from sugar refineries, purifica- 

■ tion_ 785 

injury to crops, studies__ 588 

irrigation for forests_ 343 

of New York City, utilization- 124 

purification- 423, 691 

residential, disposal_ 091 

sludge, analyses, Can_ 723 

sludge, fertilizing value_ 423 

sludge, utilization_ 124 

sludge, utilization, Cal_ 24 

treatment with activated sludge. 786 
water. (Bee Water, sewage.) 

Sewer pipe, testing_ 392 

Sewing— 

in graded schools of Wisconsin. 105 

instruction in Porto Rico_ 397 

Sex— 

determination in cattle___ 069 

determination in guincm pigs_ 1G8 

ratios in pigeons, R.I__ 369 

Shade— 

effect on tobacco___ 521 

effect on transpiration of whites 

pine seedlings__ 224 

Sheep— 

Blackface, notes___ 609 

■ Border Leicester, notes_... 669 

breeding and care_ 71 

breeding experiments.___ 570 

breeding experiments, Ariz.._ 73 

breeding, wintering experiments, 

Can--- ' 760 

Caracul, origin and character¬ 
istics_... 871 

degeneration in teeth of___ 276 

digeation experiments___ 758 

dipping experiments___ 571 

disease, description, Alaska.... 680 

feeding experiments, Gan___■, 766 

feeding experiments, 374 
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feeding experiments with taka- 

diastase- 569 

fish meal for___ 169 

handling, “blanket” system^ 669,670 
industry in New Zealand, 

U.S.D.A_ 208 

Jack beans for- 267 

judging-- 71 

in Germany- 296, 668 

poisoning with Zygadonus, 

TJ.S.D.A_ 177 

raising in Australasia, U.S.UA- 270 

raising in Maine, Me—-- — 73 

refuse brewers’ yeast for-— 568 

scab parasite, life history___ 384 

shearing shed, yards, and dip— 5S9 

uniform classification for fairs- 697 

Shillong— 

fruit experiment station, report 238 

(upper) station, report_ 227 

Ship stuff, analyses- 71 

Shipping associations, cooperative, 

Miss_ 91 

Shoat typhoid— 

objections to use of term- 182, 285 

studies_ GSO 

Shoddy, fertilizing value- 125, 327 

Shoots, cell adjustment following de¬ 
capitation or inversion_ 827 

Shop work on farms, text-book_— 792 

Shorts— 

analyses-71, 870 

analyses, Wis- 568 

Shredded wheat w^aste, analyses, 

N.Y.State___-_ 371 

Shrub seeds, germination_ 343 

Shrubs— 

culture in California, treatise_ 441 

tov soiitheastorn Alaska, Alaska 638 

of North Ajueriea_ 437 

of United States, treatise_ 437 

ornamental, at Belle Eourche 

experiment farm, U.S.D.A_ 837 

ornamental, causes affecting 

growth, Ariz- 40 

ornamental, for unfavorable 

city conditions___ 442 

phonological data, U.S.D.A_ 825 

SiMne stinuilca. (See Saddle-back 
caterpillar.) 

Silage— 

analyses, Can- 750 

analyses, S.Dak- 469 

and alfalfa hay for beef pro¬ 
duction, Nebr___ 873 

corn-soy bean, analyses, Wls_ 568 

cost of production, Can_ 831 

effect on fetal development, Mo- 266 

feeding, Okla_ - 568 

for steers, S.Dak-_—___ 468 

inoculating with lactic acid li^c- 

teria- 467 

investigations, Mo_ 274 

micro-organisms in, Mo_— 224 

preparation-..—:_ 467 

wheat, notes, Wash___ 337 


Silicic acid-— 

determination in water——,,*—- 711 

in milk sterilized in Ijottles-™ 675 

Silk culture in Italy-- 858 

Silos— 

and silage, notes, Mo--—^— 691 

and silage, notes, Wash-.-- 90 

concrete, pamphlet-.- —892 

BilpMutn liicAniaimUj trauMjnration™- 20 

Silt carried by streams of Alps and 

Pyrenees___718, 719 

Silverfish, notes, U.S.D.A__——- 459 

Silvonomy, treatise------ 541. 

S'ilif^um mariamim, analyses—_ 460 

Simulium venustum^ lesions pro¬ 
duced by--— .150 

SiphOr flava, notes- 452 

Bipliocorync avenw. (See Grain 
aphis, European.) 

Siphona plusiw, life history and anat¬ 
omy _:_ 561 

Slpiionaptera, studies_ 563 

Sisal, fiber from_ 630 

Sisyni 'brimi nasturtium-aquatic urn, 

culture for wild ducks, U.S.D.A— 251 

Sitodrepa panicea^ notes_ 253 

Bitotroga cerealella. (Beo Grain- 
moth, Angoumois.) 

Skim milk— 

beverage from_ 278 

boiled, nutritive value_— 163 

detection_-_714, 715 

factors affecting fat content, 

N.Y.Cornell.—. 383 

for calves_-_ 269 

for calves, Kans___ 374 

for calves, Nebi*_—___-_ '268 

for pigs, N.C—_ 702 

Skunks, food habits_ 162 

Slag. (Bee Phosphatic slag.) 
Slaughterhouses— 

inspection in Massachusetts_ 260 

inspection in Montana_-_ 67 

imspection in Utah_—2_ 165 

Slime mold, effect on crucifers_—- 648 

Sludge from paper mills, utilization- 520 

Sludges, utilization, Cal.____ 24 

Smegma bacillus, metabolism of_ 771 

Smoke, effect on plant growdii_ 126, 

127,428, 629 

Snails— 

edible, U.S.D.A___ 274 

tromatodes affecting___- 863 

Snapdragon— 

rust, new, description_248 

Yerticillium wilt, studies___ 244 

Snipe, dying around Great Salt 

Lake, U.S.D.A_—_ 251 

Snow- 

conservation by pine forests, 

U.S.D.A_-_319 

fertilizing value, Can_ 716 

Snowfall— 

greatest, in United States, 

U.S.D.A_ 716 

in California, U.S,D.A___ 716 
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in eastern United States, 

U.S.D.A_ 118 

measurement,^__—-- V7G 

Snowdakes, gigantic, U.S.D.xi--— IIS 

Soaps, analyses, N.Dak- 753 

Social— 

centers in Kansas_- 694 

survey in. northeastern Minne¬ 
sota _ 786 

survey in Bed River Talley, 

Minnesota- 593 

survey in Walworth County, 

Wis_ 394 

Sodium-— 

arsenite, effect on soils, Hawaii- 623 
carbonate, toxicity toward bar¬ 
ley, U.S.D.A_ 323 

chi oriel. (Sec Salt.) 
dicliroinate for liberation of 
formaldehyde gas from water 

solutions--- 12 

nitrate, application to winter 

grains_ 125 

nitrate, effect on flower sisie of 

tobacco- 435 

nitrate, effect on germinating 

plants_ 128 

nitrate, effect on peaches, W.Ta- 840 

nitrate, effect on sugar beets_ 434 

nitrate, effect on tobacco, Ohio- 732 

nitrate, effect on wheat yield_ 211^ 

nitrate, fertilizing value_ 219 

nitrate, fertilizing value, Me— 33 

nitrate, fertilizing value, Ohio- 829 

nitrate for cranberries, Mass_ 341 

nitrate for grass lands_ 527 

nitrate industry in Austria- 

Hungary - 822 

nitrate, production and use— 218, 219 
nucleinate, effect on coagulation 

of blood and milk_ 177 

nucleinate, importance in the 

animal organism_ 758 

sulphate, toxicity toward bar¬ 
ley, U.S.D.A_— 323 

sulphocyanate, use against tu¬ 
berculosis _ — S7T 

tellurite as a test for viability 

of tubercle bacilli_ 877 

V. potash for sugar beets_ 135 

Soil- 

acidity, determination, Wis—— 206 

bacteria as affected by alkali 

salts_ 323 

bacteria as affected by phos¬ 
phates and sulphates, Wis_ 515 

bacteria in relation to protozoa- 515 
bacteriology, laboratory manual- 791 
bacteriology, review of investi¬ 
gations - 513 

bacteriology, studies_ 120, 823 

colloids, behavior in presence of 

'Soluble salts___ 324 

colloids, rdle of____ 321, 513 
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constituents, organic, effect on 
nitrogen fixation by Azotobac- 

ter- 823 

constituents, organic, effect on 
nitrogen fixation by Azotobac- 

ter, Va- 620 

fatigue, studies_ 31 

fertility, determination, IVash_ 97 

fertility, mi.scouceptions con¬ 
cerning - 721 

fertility, notes- 695 

fertility, principles of, Ky_ 712 

fertility, relation to chemical 

compo.sition---- 421 

gas, radio-activity_ 211 

homogeneity, correlation coefil- 

cient for- 727 

milling machines, tests_ 891 

moisture, as affected by density 

of stand of trees- 816 

moisture as affected by ferti¬ 
lizers, U.S.D.A_ 217 

moisture as affected by field 

crops, N.Dak___ 225 

moisture, conservation_ 217 

moisture, effect on rate of In¬ 
crease of sugar-beet root 

louse, U.S.D.A_ 857 

moisture, loss by percolation, 

Tex_ 619 

nitrates as affected by green 

manuring, Va_ 721 

nitrates, effect on wheat yield— 217 

nitrogen, forms of- 513 

organisms as affected by carbon 

bisulphid, W’’is- 823 

protozoa, counting- 809 

protozoa, studies- 621 

solution, concentration in rela¬ 
tion to plant growths._ 223 

solution, nature and methods of 

extraction_ 322 

survey in Illinois, Bond County, 

Ill. 21 

survey in Illinohs, I^ake County, 

Ill--- ——415 

survey in Illinois, M'cT^ean 

County, HI-. 717 

surveys in ICentucky-- 510, 511 

tank experiments, Fla_ 24 

temperature as affected by culti¬ 
vation -----— 510 

texture, relation to water leyel- 806 

zones, vertical, In mountainous 

Russia--- 418 

Soils— 

absorption of phosphoric acid- 515 

absorptive power for fertilizers, 

P.E___-_— 122 

acid, of Japan, colloidal proper¬ 
ties- 215 

adsorption in- 22, 411, 420 

aeration and drainage, Wash— 97 

alkali, improvement, Iowa__ 416 

alkali, irrigation_-_..._ 419 
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alkali, of United Provinces in 

India-_ 410 

alkali, reclamation- 324, 

S02, 410, 421, 814, 815 
alkali, reclamation, U.S.I>.A— 88, 430 
alluvial, of Palcat basin, 

Eritrea--T- 418 

ammoniflcation in, Hawaii- SOS 

analyses— - 204, 205 

analyses, Mo-212, 213, 214 

analyses, S.Dak,- 321 

analysis, value -421, 811 

as affected by fertilizers, 

Hawaii_ 122 

as affected by plant roots- 216 

as affected by radio-activity- 23 

as affected by sodium arsenite, 

Hawaii_ 623 

atmosphere of_ CIS 

cherry orchard, chemical and 

* biological notes_ 640 

cleaning for microscopic ex¬ 
amination _ 109 

cultivated, loss of nitrogen and 

organic matter in_ 809 

dark, correlation of humus and 

mineral matter in_ 720 

destructive distillation_ 120 

determination of biological so¬ 
lution_ 120 

determination of capillary pull- 618 

determination of colloids in_ 118 

disinfection- 250 

drying of, studies- 810 

effect on cultivated crops_ 825 

exchange reactions in_ 119 

fertilizer requirements, Mo_ 212, 

213, 214, 215 

fertilizer requirements, deter¬ 
mination- 22, 817 

forest, nitrogen in_ 720 

forest, properties of___ 719 

frozen, bacteria of_ 720 

frozen, dynamic processes in— 421 

Gola’s osmotic theory_ 321 

greenhouse, summer treatment, 

Ohio_ 42 

ground limestone for, N.Y. 

State_ 220 

impervious clay, reclamation, 

U.S.D.A_ 430 

Irrigated, management, Nebr— 827 

’isolation of Bacillus radicicola 

from-,- 121 

judging, Wash- 97 

lateritlc, stadies—___ 813 

lava, of Hawaii, studies-—_ 418 

lessons on_—__ 494, 617, 096 

liberation of potassium from, 

Ill_ 517 

light sandy, irrigation and^fer- 

tilizer experiments on- 286, 287 

light sandy, water economy of_ 287 

lime requirements---- 622 

manual- 95 


Soils—Continued. Page, 

marsh, management, Wis—-— 325 

methods of analysis__ 204, 205 

mineral, consistency curves—- 420 

misconceptions concerning--- 721 

moistening_ 322 

moor, analyses---—-- 324 

moor, of Btoinhude I^ake re¬ 
gion--—-----— 324| 

moor, utilization_ 325 

movement of salts in- —513 

muck, improvement, Wash-™,— 33 

muck or humus for greenhouses- 139 

niter spots in, origin_ 121 

nitrification in, Ohio_ 421 

of Cahuilla Basin- 2.15 

of Cape of Good Hope_ 419 

of East Africa Protectorate_ 512 

of Egyptian Delta, improve¬ 
ment_ 420 

of Germany, climatic types_ 718 

of Hawaii, Hawaii_122, 812 

of Java_ 419 

of Kankakee marsh region, re¬ 
clamation, Ind_ 22 

of Kansas, decreased crop-pro¬ 
ducing power_ 809 

of Liineburg Heath region_ 418 

of Malay, acidity_ 512 

of Minnesota, radio-active con¬ 
tent - 417 

of North Carolina, maps_ 780 

of north Idaho, Idaho_ 21 

of northwest Minnesota—,_ 017 

of Nova Scotia, analyses, Can— 718 

of Pennsylvania___ 811 

of Queensland, analyses_ 22 

of rice localities, microfauna of- 23 

of rubber producing regions_ 512 

of Sierra Nevada foothills_ 618 

of Sierra Nevada foothills, Cal- 286 

of southern Italy, lateritlc na¬ 
ture -— 813 

of southern New York highland 

region- 511 

of southern Porto Rico, P.E_ 121 

of Texas_ 417, 788" 

of Transvaal, analyses_-_- 813 

of western New York_— 121 

of Yser Valley, inundation_ 512 

orchard, dynamiting experi¬ 
ments, Pa_ 239 

organic matter in_ 421 

osmosis in_ 420 

peat, for cranberries_ 730 

peat, Improvement, Iowa_ 416 

peat, nitrification in_ 422 

peat, rotation and manurial ex¬ 
periments on___'_ 227 

peat, water movement in. Mass- 322 ^ 

physical properties in relation 

to crop yields- 815 

physical properties, studies__ 420 

, Piedmont, of North Carolina— 417 

plant food for- 516 
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Soils—Continued. Page, 

podzol, analyses and absorptive 

power_ 814 

podzol, formation- SI 4 

radio-activity of, treatise- 809 

red clay, fertilizers for, P.E— 517 

review of inimstigations-512, 717 

sandy, improvement- VJl ' 

sandy, management, Wis-325 

sandy, nitrogen fixing power— CIO 

saturation formula for- SIC 

solubility investigations- 513 

specific gravity- 20C 

sulplmr bacteria in- 23 

surface area.- 216 

swamp rice, gases of- 21G 

test-book- 398 

tillage, Wash- 07 

transformation of sulplmr in— 815 

water-logged, reclamation- 392 

water-logged, reclamation, 

U.S.D.xV_ 88 

zeolitic compounds in_ 119 

Sola7twn — 

caUasU, bud mutations in- 222 

torhiinij grafting eggplants on- 139 

Solaniim, graft hybrids of- 429 

Solar— 

halos, papers on, U.S.D.A- 717 

1 ‘adiation, papers on, U.S.D.A- 320, 717 

Soldiers, Arab, feeding- C8 

Solutions, balanced, and antagonism- 628. 

^onohus — 

crassifolkis, analyses_ 466 

oleraoeus, analyses and feeding 

value--- 70 

Soot, fertilizing value and use- 821 

Sore throat epidemic, relation to 

milk supply_ 577 

Sorghum— 

cultivated, prototype- 531 

culture experiments, Ariz_ 31 

culture experiments. La-- 32 

culture experiments, U.S.D.A- 333 

culture experiments, Wash- 33 

culture in Montana, Mont_ 526 

for forage, Mo_ 220 

grain, composition and uses, 

U.S.D.A_ 835 

hydrocyanic acid content, 

U.S.D.A_ 234 

midge affecting Sudan grass, 

Tex_,___-__ 746 

midge in Argentina-._— 155 

Sorgo, orange, hydrocyanic acid In, 

U.S.D.A—.— 234 

South Dakota Station, report_398, 599 

Sows, ovariotomy in_ 871 

Soy bean— 

diseases, ' studies, Del-_ 647 

fodder, analyses, Conn. State_ 71 

meal, ammonification in soils, 

Hawaii_'_ 808 

meal, analyses—_— 870 

ndlk,' manufacture-____ 660 


Soy beans— Page. 

amino acid in—-- 665 

analyses, Conn.Stale___ 71 

breeding experiments, Wis___ 331 

cost of production, Mo_- 203 

creatinin content___ 725 

culture, N.C_ 731 

culture, W.Va- 235 

culture and utilization___ 43S 

culture experiments, Fla_ 31 

culture oxporiimnts, Mo--_ 225 

culture experiments, Nobr_ 229 

culture in Montana, Mont_ 526 

germination as affected by green 

manures, WLs_ 331 

growth in relation to climate 
U.S.D.A___— 116 


inoculation_ 

inoculation experiments, Nebr_ 

nitrogen assimilation by_ 

pastures for pigs, N.C- 

rotation experiments, Ohio—-_ 

varieties, Nobr--- 

varieties, Ohio- 

varieties, U.S.D.A_ 

varieties, W.Va- 

varieties, Wash_ 

Sparodnothis alUcaudana n.sp., de¬ 
scription----- 

Sparrows, English, food of_ 

Spelt, varieties, Can-- 

Bpenophorus oallosuSj notes_ 

Sphacelotheca reiliana on corn in 

Barbados_ 

Sphm’ella ruMm, studies, Colo- 

jSphcci’onema flm'briatiim, distribution 

and prevalence- 

BphW7'one7nclla sp. on strawberries— 
Sph wraps Is — 

maloritm, relation to apple rot- 

sp. on peaches—-- 

sp. on strawberries——--- 

SphwrosUlbc — 

00 ccoph i I % d es cirl p il 0 n— _- 

repcMS on rubber-.--- 

Sphwrothecor-- 

moi^S-urvm in Italy-_——— 

mors-tmVj investigations, N.Y, 


531 

229 

42G 

702 

S28 

229 

828 

430 

235 

33 

748 

553 

34 
740 

445 

649 

743 

744 

348 

248 

744 

459 

449 

447 


Cornell-_—.—— 347 

mors~m 0 , notes-—— 840 

mors-uvm) notes, Alaska-—,.-— 647 

pmnosa^ investigations, N.Y. 

Cornell- 347 

pannosa^ studies-- 447, 854 

pmnosa vars„ inoculation ex¬ 
periments —.—-- 647 


Bphmoplwms— 

nehtlosusj notes___ 356 

sculptilis, notes, Conn.State_ 68 

Bpicaria (B'marium) coloram^ 

studies, P.K—_- 649 

Spinach— 

culture experiments, N.Mex_- 43 

mulching u. clean culture, Mont. 534 

varieties^ N.Mex- 43 
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Spirillum-- Fago. 

ruhrmn^ studies- ITS 

tyrogetmm^ studies- ITS 

SpiroohcDta hyos^ inoculation experi¬ 
ments___ ST9 

Spirochetes, studies- ITS 

Splenitis in pis«- TT4 

BpoMpogon lacei n.sp., description— 52T 

Bpongospora-^ 

smhlcs, notes- S49 

suMerranea in Oregon —-- 850 

suhterrmiea-f studies, U.S.D.A— 346 

Spore plants, treatise- 429 

Bporidemimm putrefacienSy notes— 851 

Spotted fever tick, notes- 553, 862 

Spraying— 

apparatus, Wash- 97 

calendar._ 639 

calendar, Idaho_ 47 

calendar, Ill_ 141 

calendar, Mo.Fruit_ 538 

calendar for Georgia_ 439 

machinery, notes, Kans- 735 

mixtures, preparation, Wash_ 47 

mixtures, preparation and use, ' 

Kans_ 735 

mixtures, preparation and use, 

Mo.Fniit-__ 538 

mixtures, toxic effect on grape 

pollen_ 539 

relation to flowering in grapes- 44S 
Spruce— 

aphid, notes- 253 

bud scale, notes_ 253 

Bngelmann, and alpine dr, man¬ 
agement-^- 739 

Squabs, raising, U.S.D.A_ 872 

Squash— 

mulching v, clean culture, Mont- 534 

vine borer, studies, U.S.D.A_ 255 

Squirrels, ground, destruction_ 552 

Stable fly— 

feeding habits- 5G1 

original habitat_ 256 

relation to plague--- 456 

Btagonospora vassmw n.sp., descrip¬ 
tion - 647 

Stags, breeding for horns_ 173 

Stalk borer, notes, Uonn.State_ 58 

Starch-^ 

chemistry of- 713 

effect on infant digestion—.,_ 603 

equivalent theory in feeding 

standards_ 870 

formation in immature seeds-- 523 
from different plants, physical 

qualities___-___ 426 

phosphorus content__ — 203 

reserve in birch and maple_ 523 

values in cattle feeding_ 673 

State universities ' and agricultural 

colleges, duplication in_- 194 

States' 'Eolations Service. (Bee 
United States Department of Ag¬ 
riculture.) 


Btauronotus ma^foceanus — J?ago. 

destruction by Gocoo'ba&tUus 

acridionim — -—-— 

remedies- —653 

Steers— 

feeding experiments, Can—.— 759 

feeding experiments, Iiid--- 371 

feeding experiments, Mo— 2(S5,569 
feeding experiments, Ncbr..—— 373 

feeding experiments, S.Dak--- 468 

maintenance, factors affecting 

cost, Mo—- 669 

preparation of corn for, Bio--- 205 

respiration experiments, 

U.S.D.A_ 72 

Btegomyia fasoiataj in Russia—-— 749 

Btellaria mediae analyses and feed¬ 
ing value_ 70 

Btercim purpureuniy studies--- 649 

Sterility in tobacco- 129 

Storins, separation from fats- 612 

StWbella pavida^ studies, P.R-,— 649 

Btipa — 

tcnacissima, culture and use_ 131 

vaseyi, cyanogen in- 065 

BtisoloHiim spp. as a cover crop for 

coconuts, etc., l^.E- 535 

Stock. {Bee Live stock.) 

Stomach— 

contents, methods of examining- 310 

physiology of- 754 

Stomata, regulation of--- 628 

"Stomatitis in pigs and calves_ 774 

Btomoivys calcitrans, {Bee Stable 

ffy.) 

Stone-meal fertilizer, so-called, warn¬ 
ing against--- 820 

Storage— 

• effect on ffour, Kans_-_ 161 

rots, relation to temperature- 645 

Storcr, F. H., tribute to and pub¬ 
lications of_ 801 

Strangles, immunization —_ 87 

Straw— 

breaking strength, tests_ 634 

fertilizing value_— 326 

litter, absorptive power_SIT, 818 

Strawberries— 

bud selection experiments, BIo- 230 

culture, Ark--- 142 

culture. Wash___ 47 

culture in the South, U.S.D.A- 47 

culture in Wisconsin, Wis—- 47 

for home and comraeixdal plant¬ 
ing, W.Va_—_ 637 . 

hybridization___ 642 

hybridization,. Alaska_- 637 

inoculation experiments with 

brown rot fungus___ 247 

new, description, N.Y.State_ 238 

.picking and packing, Wash-.,— 47 

protection from frost. Can_ '237 

summer care, Wash'___ 698 

supply and distribution ia 1914, 

U.S.D.A---- . 142 
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Strawberries—Continued. Page. 

varieties, Can---- 237 

varieties, N.Y.Stiite- 142 

varieties, Wasii- 47 

Strawberry— 

fruit rots, descriptions- 744 

juice, preparation, U.S.IJ.A_ 31G 

root lice, notes_ 5.14 

white fly, notes, Conn.State_ 58 

Stream- 

flow, foi’ccasting_ 775, 77G 

flow, relation to forests_ 885 

gaging in Wyoming- 390 

gaging, relation to liydranllcs— 484 

gaging stations in Pacific Coast 

basins_ SS2 

gaging stations of United States 

Geological Survey- 89 

measurement in Alberta and 

Saskatchewan___ 391 

measurement in Arizona, Ariz_ 87 

meiisnroment in Idalio- 583 

measurement in North Dakota- 083 
measurement, new formulas and 

diagrams for- 882 

measurement stations, artificial 

control stations for- 484 

meassurement, use of automatic 

gages in—- 777 

measurement, use of automobile 

in_-. 77T 

measurement, winter, in west¬ 
ern Canada- 89 

Streams of Alps and Pyrenees, silt 

carried by-718, 719 

Street sweepings, fertilizers from, 

U.S.D.A_ 219 

Streptococci— 

hemolysin production by_ S3 

in milk, Wis—--- 382 

^ir^ptocQGCiia lacticm, relation to 

milk acidity--- 675 

Btrongylm douglasUj life history_ 384 

marUimdj growth in presence 

of salt_ 222 

Subsoiling with dynamite. Me- 90 

'Succinic acid, reaction of-—,— 414 

Sudan grass— 

bacterial disease of In Salt Lake 

Talley_ 851 

culture experiments, Ariz—__ 31 

culture experiments, Fla_— 31 

culture experiments, La-_ 32 

culture experiments, U.S.D.A- 333, 830 

culture for hay and seed, Tex_ 41 

culture under irrigation_ 228 

Sugar— 

addition to Bordeaux mixture, 

Can- 237 

as a feeding stuff- 4G7 

determination in molasses_ , 207 

■ effect on determination of pen¬ 
toses in plant extracts—_ 712 

for pigs-----■ 571 

formation in potatoes—_— 310 

^ formation in sugar beets___ 235 


Sugar—Continued. Page. 

hexose, in normal milk___ 311 

in potatoes, N.H_ 223 

in sweet potatoes, nature--- 564 

industry, chemistry of, treatise- 615 

invert, determination in pres¬ 
ence of saccharose_-__ 207 

invert, use in bread making_ 4(31 

methods of analysis-___ 258 

refineries, purification of sewage 

from_ 785 

relation to anthocyanin in flow¬ 
ers -—_ 427 

statistics in United States- 894 

use in bread making___ 162 

(See alao Beet sugar and Cane 
sugar.) 

Sugar beet— 

crown gall, studies, U.S.D.A_ 147 

curly top, studies_ 743 

diseases and enemies in P»ohe- 

mla_ 851 

diseases, studies, U.S.D.A_ 246 

leaf-hoppers, natural enemies— 747 

mosaic disease, studies- 743 

pulp. (See Beet pulp.) 
root louse, relation to soil 

moisture, U.S.D.A——-- 357 

root louse, remedies, U.S.D.A— 430 

seed, production, Can-- 226 

seed, single-germ, production— 532 

seed, valuation_ 135 

tops, analyses and feeding 

value_ 169 

Sugar beets— 

analyses_-_ 434 

as human food_ 806 

assimilation of nitrogen by_ 434 

composition during seed-produc¬ 
ing period._ 135 

culture experiments, Arlz--- 31 

culture in Norfolk and Suffolk- 532 

culture, losses in, U.S.D.A—_ 4,34 

effect on composition of milk 

fat__-_—— 674 

fertilizer experiments_ 135, 434, 625 

fertilizer experiments, Can_ 728 

irrigation (aperlments-— 287 

loss in weight by drying, U.S 

D.A-_—.——— 135 

mother, isolation of flower 

stalk ___ 832 

nematodes affecting-,__ 851 

planting and thinning experi¬ 
ments, U.S.D.A__—- 430 

planting dates, Ney_ 631 

rotation experiments, Ohio-—- 828 

rotation experiments, U.S.D.A- 429, 829 

saccharose formation in__ 235 

second season, analyses_— 136 

varieties, Can--- 728, 831 

varieties, Wash___ 33 

yield on alfalfa stubble, Nebr— '828 

Sugar cane^ 

aphids affecting- '462 

borer, new, in Fiji—266 
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Sugar cane—Continued, Page. 

borer, notes- 453 

borer, pink, notes--- 554 

borer, tacliinid parasite, intro¬ 
duction into Hawaii^^-- 256 

breeding and selection- 136 

breeding experiments- 435 

bud development in_ 435 

bud inotli, studies_ 500 

cWorosis, studies, P.Ii_ 519 

covering experiments_ 636 

culture-___ 136 

culture experiments_ 227, 532 

culture experiments, Ariz- 31 

culture experiments, La_ 32 

culture experiments, P.E_ 136 

deterioration, P.R_ 121 

diseases in India_ 846 

diseases in Mauritius_ 444 

dry disease, description_ 852 

fertilizer experiments_ 330, 532 

fertilizer experiments, P.R_ 517 

gummosis, studies__ S51 

Indian, studies_ 835 

insects affecting_ 253 

Japanese, fertilizer experiments, 

Fla_ 32 

moth stalk borer, notes_ 453 

products, harmful effects_ 65 

root-boring weevils of West 

Indies, U.S.D,A_ 360 

scale, notes_ 155 

soils, unpx’Oductiveness In-_ 516 

stripping experiments, P.E_ 136 

structure of stomata_ 136 

tops for planting_-_ 136 

varieties_ 130, 227 

weevil root borer, studies_ 458 

white grubs affecting_ 750 

Sulphate of ammonia. i8ee Am¬ 
monium sulphate.) 

Sulphates— 

effect on nodule production_ 134 

effect on soil bacteria, Wis_ 515 

Sulphite-cellulose lye waste as a 

cattle feed-_ 70 

Sulphur^— 

bacteria, physiology and distri¬ 
bution___ 23 

determination in urine_ 415 

fertilizing value- 841 

fumes, effect on plant growth-.- 127 

fungicidal value, Me_ 648 

mixtures. i8ee Lime-sulphur 
mixture.) 

soluble, as a summer spray for 

apples, Mo—-- 46 

soluble, as a summer spray for 

apples, N.H—_-_— 47 

transformation in soils—-- 815 

use against potato scab___ 246 

Sulphuric— 

acid, use against weeds—-139 

acid, use in soil disinfection_ 250 

anhydrid, loss in incinerating 
organic substances___— 611 


SUBJECTS. 99‘J 

Page. 

Sulphuring, effect on hops, U.S.B.A- 709 

Sulphurous— 

acid, free, determination..... 61.1 

anhydrid, toxicity toward olive 

blooms--- —447 

Sunflower seed—^ 

amino acid in-- —065 

cakts analyses-1-- —170 

meal, analyses---— 870 

Sunflowers— 

growth in- 28 

varieties- 527 

Sunshine, measurement, U.SJ).A.„-.„ 717 

Superphosphate— 

add,ition to barnyard manure, 

Ohio_ 829 

as affected by calcium cyana- 

mid_ 25 

double, preparation_ 220 

effect on tobacco, Ohio-— 733 

fertilizing value-5.10, 834 

fertilizing value, Ohio—-- 828 

fertilizing value, E.I-- 722, 723 

for grass lands--- 527 

for Missouri soils, Mo—-- 212, 

213, 214, 215 

for sweet potatoes, Ala.College- 337 

industry in Austria-Hungary-- 822 

manufacture_ 126 

of lime, analyses, Can_ 723 

prepared with synthetic nitric 

acid, fertilizing value_ 25 

V. phosphate rock for cotton 

and corn, La-.____ 32 

8wammerdamia caatanem n.sp., de¬ 
scription - 655 

Swedes— 

and turnips, crosses between, 

root nodules of___ 848 

as a substitute for silage, Me— 41 

culture experiments, Alaska._ 632 

fertilizer experiments___ 326 

mulching d, clean culture, Mont- 534 

resistance to club root, Vt_!. 52 

seed production, Can__ 226 

varieties, Nev—-- 631 

varieties. Wash_33, 34 

Sweet clover— 

culture, Wash- 97 

culture under dry farming, 

Mont_ 632 

hay, analyses, S.Dak- 469 

inoculation experiments_ 633 

wild, notes_-_ 729 

Sweet corn--- 

breeding experiments,, Arlz_ 31 

effect on succeeding grass crop, 

' Me-:_____ S3 

mulching -u. clean culture, Mont- 534 

Sweet pea bacterial disease, 

studies, Del_^_____- 647 

Sweet potato— 

diseases, distribution and prev¬ 
alence_ 743 

root borer, notes# Fla_—__ 59 
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Sweet potato—Oontinoed. Page. 

soil stain and pox, studies- 347 

weevil, notes, P.R- 554 

weevil, small, notes- 563 

Sweet potatoes— 

analyses- 56S 

culture, Ala.Tuskegee- 630 

culture experiments- 227 

culture experiments, Flu- 31 

fertiliser experiments, Ala. 

» College_-— 330 

insects affecting--- 153 

nature of sugars in- 564 

selection experiments- 235 

tubers of_ — 27 

varieties_ 235 

varieties, P.R_ 535 

Bmietema macrophylla, tests, F.B— 53G 

Swine. {Bee Pigs.) 

Swine fever, immunization-,_ 183 

ByncJiytrium endoJHoticum^ notes- 846, 

849,850 

laryngcu^ from cattle in 

FMlippines_ 284 

Talmnm ignotus injurious to rice_ 555 

TacMnid parasite with intracuticu- 

lar stage- 157' 

Twnia saginata in a child- 864 

dlaka-diastase, action on digestive 

power of animals- 569 

Talc, use in confectionery, U.S.D.A- 3G4 
Tamarind sirup, manufacture and 

analyses_ 805 

Tankage— 

amino acifl in_:_ 665 

analyses_ 6G5 

analyses, N.Y,.State_ 371 

analyses, Wis_T- 508 

fertilizing value_ 432 

Tannin— 

determination in plant juices- 310 
distribution in black wattle— 523 

effect on germination of seeds- 825 

Tanning, chemical handbook-.- 18 

Tapeworms— 

beef, in a child-___ 804 

host relations___—__ 681 

injurious to fowls-__ 775 

of Carnivorse in man—.- 681 

protection against digestive 

enzyms—_1_ - 478 

fapino$tola musGulosa, life history 

and remedies___ 859 

Tarnished plant bug— 

notes, Iowa- 352 

relation to ffre blight_-_ 744 

Tarsonemua pallidusy remedies, 

Conn.State_ 58 

Tea— 

chemistry and manufacture_ 842 

culture in Persia and Trans- 

Causasian Russia-_, 841' 

diseases and insect pests, con¬ 
trol___-_—_ 643 

diseases in India._'_,650 

diseases, notes_——_—— 546 


Tea—Continued. ^ Page, 

from OrigmniM milgare alM- 

Jlorum -___6G1 

heather, as a substitute for 

black tea---— 8G6 

manurlal treatment..,-.- 842 

packing in foil containing lead- 60 

seed,, planting oxp«H‘iments—— 842 

seedlings, liming experiments— 842 

statistics In United States.^- 894 

Teachers— 

agricultural, training for——- 303, 

596,799 

preparation for secondary agri¬ 
culture_ 798 

training centers for___194,195 

Technical instruction in Ireland- 790 

Teeth, degeneration in oxen and 

sheep_ 270 

Tcff, culture experiments, Fla__ 31 

Tcgrodcra erosa^ notes___ 740 

Telegraph poles, dry rot of___ 745 

Temperature— 

effect on cement mortar- 580 

effect on diastases_ 30 

effect on glucose formation in 

potatoes_ 310 

effect on houseflies and mos¬ 
quitoes- 860 

effect on insects- 252 

effect on microflora of hay— 467 

effect on oviposttion of alfalfa 

weevil- 257 

effect on plant growth_ 120 

effect on potato scab, U.S.D.A- 245 

highest in United States, U.S. 

D.A_ 716 

low, effect on enzyms_ 803 

of cuUivatod and uncultivated 

soils_ 510 

relation to cabbage Fusarium_ 346 

relation to seed germination_ 826 

relation to spring wheat yield, 

U.S.D.A.—— 117 

summer, at l^^aris and at Ileno, 

Nevada, U.S.D.A_-_ 717 

terrestrial, changes in—_- 19 

Tennessee University and Stailo'ii, 

notes__-_— 198 

Tent— 

caterpillar egg contest, Conn. 

State_-_58 

caterpillar, notes_ 252 

caterpillar, notes, U.S.D.A.««._ 155 

materials for frost protection, 

'Ariz- 48 

Tenthredinoldea, immature stages, 

Me-— 97 

Temiipalpus hioculatus n.sp., de¬ 
scription- 659 

Teosinte— 

culture experiments, Ariz._ 31 

culture experiments, Wash_— 33 

Tepary heans^ culture experiments, 

Ariz-.___ 31 
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Termes flavipes on geraniums, Conn. i 

State- 58 i 

Termites injurious to geraniums, | 

Conn.State___ 58 | 

Tetanus— i 

bacillus, distribution and habi¬ 
tat_ 580 

immunization- 84 

Investigations- - 282 

papers on_...- 176 

Tetranmra tilmimcctiU, notes_ 253 

Tetranpchus — ■ j 

n.spp., descriptions___ 659 

pilosiiSy notes___ 659 

Tetrastichus mparag% studies, j 

U.S.D.A_ 658 i 

Tcucriiim cliamiwpitpSf analyses_ 466 ] 

Texas— j 

College and Station, notes_ 400, ! 

600,700 ! 

fever ticks. (See Cattle ticks.) 

Thalia divaricata, culture for wild 

ducks, U.S.D.A___ 251 

ThcGopsora pirolWj overwintering_ 647 

Theisoa Gonstrictella^ life history_ 655 

Therapeutics, biological, notes_ 876 

Therapy, infection, and immunity, 

treatise_ 476 

Thermoisopletlis for Washington, D. 

C., U.S.D.A_-1- 320. 

Thermometer, history and use, 

tJ.S.D.A__ 210 

TMotavia hasicola — 

as a root parasite of water¬ 
melon- 852 

notes, Can_,___ 744 

Thiolatnopms paradoxa, relation to 

temperature—-- 545 

Thimbleberry rust, notes, Alaska_ 647 

Thistles, coccincllids affecting_ 256 

Thomas slag. (Bee Phosphatic slag.) 
Thimiomys jacinteus n.sp,, descrip¬ 
tion___ 152 

Thtirheria thespesioides — 

distribution, U.S.D.A_ 257 

insects affecting, Ark_ 57 

Thyridaria tarda, notes—.,_ 741 | 

Thysanoptera—- 

classification- 550 

head and mouth parts_ 653 

Tick— 

fever, Ilhodesian. {Bee African 
coast fever.) 

Infesting' turkeys, N.Y.Cornell_ 354 

Ticks, eradication- 679 

{Bee also Cattle,ticks.) 

'Tile, drainage, testing- 392 ; 

Tillage machines, description_ 489, 891 : 

Titletia — , | 

‘inoculation tests, Mo_ 246 

tritioi, notes___ 851 

Timber— 

available for turpentine opera¬ 
tions, U.S.D.A_ 543 

decay,' prevention-,—__ 444 
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dry rot, treatment-^.*—151 
Irish, production and value—• 50 

mine, preservation-- 845 

of Japan, growth data--——844 
preservation —5-14 

preservation, text-book-..- —243 

structural, preservation experi¬ 
ments, U.S.D.A.- —.—845 

supply of China, treatise—^ 50 

(Bee also Lumber and Wood.) 
Timothy— 

culture experiments, Can—-.—- 830 

culture under dry farming, 

Mont-- 632 

fertilizer experiments, Can—- 831 

fertilizer experiments, Mo- 226 

growth with legumes, Va- 527 

hay, energy value, U.S.D.A- 72 

history of- 235 
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Tinea granella, notes_ 252 

Tineina of North America, life 
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Tipula olcracea injurious to rice— 555 
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Tissues— 
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mammalian, growth in vitro— 267 
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metrical, treatise- 109 

Tmetis murlcatm, destruction by 

Ooccohacillm acridiorum^, _ 154 
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eye-spotted.) 
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as affected by shade___ 521 

blue mold in___ - 147 

breeding experiments, Wis.__ 331 

breeding in Dalmatia_ 13T 

burning quality, determination- 316 

chemistry of___ 50S 

cigar wrapper, burning quality- 316 

composition- 637 

composition and quality as af¬ 
fected by fertilizers, Ohio— 732 

compo.sition at various stages 

of growth- 436 

culture, Minn_ 734 

culture, relation to rainfall, 

U.S.D.A—.— 715 

decoction, analyses, Can_-_ 735 

Deli, types of- 430 

diseases, descidptions--- 440 

fertilizer experiments, Can_- ' 728 

fertilizer experiments, Ohio__ 731 

mosaic disease, review of in¬ 
vestigations___ 447 

mutations in_ 137 
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genesis in——-- 435 

phylogenetic studies___ 435 

root rot, notes. Can--- 743 


rotation experiments, Ohio— 731,828 
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seed, germination- 636 
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split worm, remedies, Wis- 351 
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Stewart Cuban, field teats with- 137 

text-book---—.— 235 

variation of flower size in— 435 

varieties. Can_ 728 

worm, notes, Iowa--- 352 
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bacterial wilt, notes--- 545 

black spot, cause and treat¬ 
ment_ 53 

blossoin-end rot, notes, Wasli„ 97 
blossom-end rot, studies, 247 

conserves, analyses_ 164, 601 

diseases in Western Australia., 845 

diseases, notes___ 147 

diseases, notes. Wash_ 98 

fruit rot, studies, XJ.S.D.A_ 147 

leaf diseases, studies_ 445 

mosaic disease in Maryland_ 247 

worm, notes, Iowa_ 352 

worm, remedies, Pla_ 59 

Tomatoes— 

culture, Mont_ 639 

culture experiments, Mont_ 438 

culture experiments, N.Dak_ 140 

culture in greenhouses, Ohio_ 42 

culture in Philippines_ 837 
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irrigation on sandy soil_ 287 

mulching v, clean culture, Mont- 534 

pruning experiments, N.Dak_ 140 

rail shipments and disti#ution 
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varieties, Mont_ 438 

varieties, N.Dak_ 140 

varieties, U.S.D.A_ 735 

varieties resistant to Vludos- 

poriuni fulvuin _ 247 
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pronuiana on carnations___ 655 

ToumepeUa liriodmdri-^ 

notes_ 253 

notes, Conn.State___ 58 

Toxicity and 'malnutrition in plants, 

discussion_:_ 725 

graminumj embryology, 

U.S.D.A- 748 

Tractors— 

gas, use in Iowa™_ 488 
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^ small, progress in_^_ 589 
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Tramete ^— 

pini^ effect on wood of Pinus 

mcelm _ §55 

pini^ sporophores of__ 652 
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in plants, studies—___ 29, 628 

in plants, treatise__ 127 

in white pine seedlings_224 

Trap nests. (i8cc Nests, trap.) 
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crickets, life history and bio¬ 
nomics, N.y.State___ 653 

fungi, new hosts for_ 650 
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U.S.D.A- 144 

seeds, coniferous, germination 

tests—1- 645 

seeds, germination_ 343 

seeds, stoi’age experiments, Mo- 243 
Trees— 

as affected by miscible oils_ 252 

as affected by potassium cyanid- 154, 
556,725 

as affected by smoke_ 42S 

culture in California, treatise_ 441 

field manual_ 297 

food movement in_ 127 

forest, breeding experiments, 

Can- 735 

forest, culture experiments, 

Can-236,735 

forest, phenological data, U.S. 

D.A_ 825 

insects affecting_163, 253 

insects affecting, Can_ 740 

lessons on_ 696 

light requirements, measure¬ 
ment- 738 

of China, treatise_ 50 
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ing, flowering, and seeding 

calendai’, U.S.D.A_ 844 

of Japan, growth data_ 844 

of North America—__ 437 

of Pennsylvania, treatise_ 49 

of United States, treatise_ 437 

ornamental, at Belle Foiirchc 

experiment farm, U.S.D.A_ 837 

ornamental, breeding experi¬ 
ments, Can-— _ 736 
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ornamental, culture exixiri- 

ments, Can--- 236, 735 

ornamental, for unfavorable city 

conditions_—_ 442 

ornamental, storm and drought 

injury to foliage __550 

planting, fall v. spring, Mo—». 23G 

planting methods_ 738 

planting with dynamite, Me_ 90 

sap ascent in_..._ 827 

secondary, seeding experiments- 844 
seed, for reforesting cut-over 

areas---..._ 739 

shade, insects affecting—,_ 153 

stand of in relation to soli 

moisture —_ 816 

street, planting____ . 143 

taper curves for.___ '739 
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Tropidocerca, development of eggs_ 681 
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irrigation experiments_ 683 

protection from frost, Can- 237 
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l6wis% studios_ 159 
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Trypanosomes, East African, anti¬ 
genic properties- 282 

Trypanred, use against tuberculosis- 481 

Tryptoproteases, detection_ 414 

Tsuga canadensis^ length of tra- 

chelds in-'--- 143 
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caseation of tissues by- 480 

destruction by chemicals_ 481, 482 

destruction in milk_ 78 

determination of viability_ 877 
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human, metabolism of_ 760 

in blood of bovines_ 84 
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passages- 678 

microscopical detection_ 387 

studies- ITS 

types- 85 
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Besredka, diagnostic value_ 283 

reaction in pigs___-_ 877 

testing on guinea pigs and rab¬ 
bits- 283 

tests, investigations_ 387 
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avian, etiology and control_— 389 
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biochemistry and chemotherapy 

of- 481,482,677,877 

bovine, diagnosis-— 387, 481 

bovine, eradication_____ 85 
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immunization- 181, 284, 481, 878 

in hogs, investigations- 384, 078 

in hogs, transmission to off¬ 
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new skin test for--- 283 

open, diagnosis---- 678 

pulmonary, diagnosis-- —181 

serum diagnosis- —,— 283 

treatment- 677, 877 

Tuberculous tissues, iodin content— 283 

Tubers, edible. (JSee Root crops.) 

Tulip tree scale— 

notes- 253 

notes, Conn. State_ 68 

Tumors— 

immunization- 477 
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tion with_ 280 

Tureenia jxincoidea n,sp., descrip¬ 
tion _ 645 

Turkeys— 

breeding and management- 77 

breeding and management, 

Wash_ 77 

tick infesting, N.Y.Cornell_ 354 

Turnip flea beetles, rejiiedies_ 168 

Turnips— 

and swedes, crosses lietween, 

root nodules of___ 848 

black hearted, Me_ 53 

cost of production, Can___- 831 

culture, Mass_ 238 

culture experiments, Alaska— 632 

culture experiments, Can___ 830 

culture for stock food, Me___ 41 

fertilizer experiments___ 326 

fertilizer experiments, Can_ 831 

mulching v. clean culture, Mont- 634 
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seed production, Can_ 226 

varieties- 330 
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varieties. Wash---33, 34 
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spp,, studies-——- 860 
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Ultraviolet rays— 

effect on chlorophyll-containing 

cells —--—_____ 28 

penetration of plant organs by- 427 
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United States Department of Ag¬ 
riculture— 

laws relating to- 60S 
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determination in urine- IIC 
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spp., overwintering_ 647 
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excretion on meat-free diet_ 663 
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intake_ 462 
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carmpJiyUims, specialization— 545 

scillanim, notes_ 741 

Hriatus, notes- 846 

Vroplhlyctis alfalfw, notes_ 742 
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maydis on corn in Barbados_ 445 

spp., treatment_ 145 

tritlci, distribution of fruiting 

bodies_ 647 
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combined, investigations___ 477 
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Varnish, methods of analysis, N,Dak. ' 17 
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culture experiments, W.Va_ 238 
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rotation experiments_ 728 

rotation experiments, Ohio- 828 

rotation experiments, U.S. 

D.A—_ 429, 829 

rust in Bavaria___ 847 

rust, new, in United States-- 744 

rust, wintering over in uredo- 

spore form_ 546 

rusts, studies- 646 

screenings, analyses, N.Y.State- 371 

seed bed, preparation_ 217 

seed, treatment with corrosive 

sublimate___ 546 

seeding experiments_ 729, 734 

seeding experiments. Ark_ 137 

self-fertilization in_ 437 

shorts, analyses, R.I- 371 

silage, notes, 'Wash_ 337 

smuts, treatment--- 846 

spring, in Great Plains, U.S. 

D.A_-_ 137 

spring, selection experiments_ 436 

spring V. fall plowing, U.S.D.A- 8§2. 

sprouted, baking tests— 
stinking smut, inoi^ulatfon ex¬ 
periments, Mo—._—_ 245 

stinking smut, treatment_ 744 

straw, analyses and use as 

human food- 866 

thrips, new, U.S.D.A- 3'54 

tillering in- 13S 

- variation in..— 633, 835 

varieties_*_— 235,330,729 

varieties, Alaska-_— 632 

varieties, Ariz—_____ ' 31 

varieties, Ark___- 137 

varieties, Can_..._ 34 

varieties, Miss_-_ 431 

varieties, Mo-—_———— 33 

varieties, N.C_____ 831 

variettes, Nev-.___ ■ 631 

varieties, Ohio_____ 828 

varieties, U.8.D,A—_ 430,,p3,728, 

, varieties, Utah-'—__— 41 

varieties, Wash-_ 33 

water requirements, U.S.D.A_ 726 

winter, relation between dry 

matter and frost resistance— 235 

winterkilling-_ 51 

yellow-berry in, Colo___ 41 
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EXPKEIMEHT STATIC]^ RECOBD. 


Wiiter—C 

mea& -Coutliiiied. rage, 

in relation to physical 

poT pJ^operties of soils-.-.- 815 

p^^/ieM in relation to tempera- 

pp tiire, U.S.D.A- IIT 

yj- yield on alfalfa stubble, Nebr— 828 

,iey— 

j for infants- ^52 

for pigs, N.C- *^62 

White— 

ants. (8ce Termltea.) 

fly fungi, notes, Ela- 68 

Sy, woolly, studies^ Fla- 60 

grubs injurious to potatoes, 

Iowa- 852 

grubs injurious to sugar cane» 750 

,grubs, notes- 252 

lead as a priming for paint, 

N.Dak-„-._ 00 

pine weevil, remedies. Conn. 

State- 68 

'▼Igeon-grass, culture for wild 

ducks, U.S.D.A_ 251 

Willow— 

apMd, giant, notes- 554 

bnprestid beetles on roses- 256 

witches" brooms on- 56 

Wind— 

origin of, tJ.S.D.A_ 321 . 

scale, Beaufort, B.S.D.A- 321 

Telocity, diurnal period, U.S.I). A- 118 

Windbreaks, trees for, XJ.S.D.A- 389 

Windmills, pumping water by—.— 391 

■ wine— ' 

citric acid in_ 613 

l^roduction in Spain__ 539 

production in United States_ 894 

• Winter moth, small, notes- 656 ’ 

: Wits frames for beans and peas— 891 

Wlteworms, protection of seed corn 

from—...- 667 I 

Wisconsin— 1 

Station, report_ 398 

University and Station, notes— 796 

WiM moth, notes--- 252 

Women—- 

■agricultural training for-- 696 

employed in agriculture in I 

Germany- 190 

on the farm, needs of, U.S.IXA-, 294 ^ 


Wood—Continued. Page. 

use-- —297 

using industries of Prairie 

Provinces, Canada —-- 646 

(See also Lumber and Timber.) 

Woodchucks, revision, tJ.S.D.A- 57 

Wooden stave pipe, construction 

and use___-__— --—. 886 

Woodlots, farm, TJ.S.D.A—242 
Wool- 

effect of dips on__—' 671 

grading, microscopic method.— 171 

handling and marketing, U.S. 

D.A_ 276 

industry in Australasia, U.SD.A. 270 

marketing in Canada—.--—™ 470 

production, statistics__- 73 

properties--- 670 

tensile strength and elasticity, 

U.S.D.A. 762 

trade, terms used in, U.S.D.A— 270 

waste, fertilizing value- 125, 327 

Woolly bear caterpillars, Wash_ _ 97 

Workingmen. (See Laborcr.s.) ■ 

Worm^— 

killer, analyses, Can,___ 735 

nodules in cattle—.__ 154 

Worms in hogs— 

diagnosis. Mo-- —278 

remedies, Ark___ 86 

Wyoming Station— 

notes_'_—__ 600 

publications, index,.:- 299 

Xanthium strumariiim, analyses—466 

Xenia in fowls-- 471 

Xi/lehorus sp., notes, P.R- - 654 

Xylose, reducing power—-- —, , 814 

Yams— 

treatise___.......____ 437 

varieties, P.E- 535 

Yautias, varieties, P.E_____ 535 

Yeast— 

as a leavening agent___ 66 

differentiation of various kinds.. 611 

dried, as a feeding stuff-..-.—., 467 

dried, composition..-.-.-____ 467 

effect on betaln—-—«— 312 

■ fermentation of albumin in..—, 824 

fungi, protein metabolism of-,.- '202 

nitrate reduction by-.-- 726 


WoNod—- 

analyses and use as human 

food_ z ___— _ —866 

ashes, analyses____, 819, 821 

ashes, analyses, Cisn-—-_ 723 

ashes, fertilizing value-.—.__ 227 

ashes, utilization_ 819 

Mocks, use in paving_ 890 

destroying fun^, abortive spi¬ 
rophores of -_____ S52 

*ry rots, studies—.___’_ 651 

identification___ 143^ 297 

Iff Philipplnea, identification_ 8'44 

• ' freservation experiments, 

r-.' '' 'U-S.D.A___ 845 

, , preservation* text-book —_ 248 

IPf«®rrative% toxicity, TIAD.A-. ; mt 


Yellow fever mosquito, occurrence In 
Russia-,-..--749 

Zebus— 

crossing with cattle in Jamaica 879 

of 'Brazil-—---40t 

of Tunisia- 469 

, Zelleria haimbrnM n.sp., description^ 74$ 

Zelotypa fmpiooU n.sp., description... S6§ 

Zinc— 

I , as a growth stimulant for hein.)p 481' 
chlorid, use in soil disinfection-. 2®f 

compound®, toxicity toward 

plants----- ' 827 

determination in treated wood—. ' 20S 

pipes for carrying water—1S8 
vessels ,1a wltare t83 




























































Zoological plailOBopiiy, treatise. 
,, Zoology-— 

bibliography —_ 

ecoBomic, teit-book_ 

'' International Congress_ 

Zophbdia convolutella, notes— 


Page. 

552 

450 

652 

450 

652 


Zostera marina, cnltnre foi 

ducks, U.S.D.A-—* 

Zygadenus— 

chemical studies---- 

monograph, U,SX> Jk. -- 

ZpgophpUum tohagoj, analyses™ 
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